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Background Cardiac involvement of Lyme disease (LD) typically results in atrioventricular (AV) conduction disturbance, mainly
third-degree AV block.

...................................................................................................................................................................................................
Case summary A 54-year-old patient presented to our emergency department due to recurrent syncope. Third-degree AV block

with a ventricular escape rhythm (33 b.p.m.) was identified as the underlying rhythm. Transthoracic echocardiog-
raphy (TTE) was normal. To rule out common reversible causes of complete AV block, a screening test for Lyme
borreliosis was carried out. Elevated levels for borrelia IgG/IgM were found and confirmed by western blot analysis.
Lyme carditis (LC) was postulated as the most likely cause of the third-degree AV block given the young age of the
patient. Initiation of antibiotic therapy with ceftriaxone resulted in a gradual normalization of the AV conduction
with stable first-degree AV block on Day 6 of therapy. The patient was changed on oral antibiotics (doxycycline)
and discharged without a pacemaker. After 3 months, the AV conduction recovered to normal.

...................................................................................................................................................................................................
Discussion Lyme carditis should always be considered, particularly in younger patients with new-onset AV block and without

evidence of structural heart disease. Atrioventricular block recovers in the majority of cases after appropriate anti-
biotic treatment.
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Learning points
• Lyme carditis is a possible cause of third-degree atrioventricular (AV) block and early antibody screening in the serum should be

considered if other reversible causes are absent or if there is a clinical suspicion for Lyme disease.
• Prognosis of Lyme carditis with third-degree AV block under antibiotic treatment is good and high-degree AV block usually resolves within

1 week.
• Permanent pacemaker implantation in Lyme carditis can often be avoided through early and correct administration of antibiotic therapy.
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Introduction

Symptomatic third-degree atrioventricular (AV) block is a critical
condition, which usually mandates pacemaker implantation, if not re-
versible. Common reversible causes include medical therapy (e.g.
beta blockers), myocardial ischaemia, cardiac procedures, and myo-
carditis. Lyme carditis (LC) is an overall rare cause, however, likely re-
versible with antibiotic treatment.1

We report on the time course under antibiotic treatment of a 54-
year-old patient with third-degree AV block caused by Lyme carditis.

Timeline

Case presentation

A 54-year-old otherwise healthy patient presented at our emergency
ward after three syncopes at home. He described very short

prodromal symptoms (‘heat sensation’ in the head) but denied con-
comitant chest pain or palpitations. The consecutive falls led to a
head contusion with superficial lacerations.

Third-degree AV block with a ventricular escape rhythm (33
b.p.m.) was diagnosed as the cause of syncope (Figure 1). Upon arrival,
the patient had a stable blood pressure of 114/71 mmHg, was afebrile
and experienced no significant bradycardia symptoms at rest. A rele-
vant brain injury was ruled out by computed tomography scanning.
Transthoracic echocardiography ruled out structural heart disease
and there were no signs for ischaemia as the underlying cause.

Since the patient was young, had no significant past medical history
and lived in a risk area for borreliosis in Switzerland, we performed a
screening test on admission with a chemoluminescence immuno-
assay. We found significantly elevated titres for borrelia IgG
(73.62 AU/mL; reference value <10 AU/mL) and borrelia IgM
(>180 AU/mL; reference value <18.0 AU/mL). The serologic findings
were later confirmed by western blot analysis suggesting an ongoing
Lyme borreliosis. After reassessing his detailed history, the patient
remembered a scrotal rash after a long car drive several weeks be-
fore, which finally could be attributed to a tick bite.

Due to the serologic findings, we considered a Lyme carditis as
possible cause of the third-degree AV block. Cardiac magnetic reson-
ance imaging ruled out inflammatory or infiltrative processes. Since
the patient was haemodynamically stable with a regular ventricular
escape rhythm and no significant bradycardia symptoms at rest, we
decided not to perform an immediate permanent pacemaker im-
plantation but initiated intravenous antibiotic therapy with ceftriax-
one (2 g daily). The patient was transferred to our intensive care unit
with the possibility of immediate provisional pacemaker placement in
case of haemodynamic instability.

On Day 2 of antibiotic treatment, there was already intermittent
first-degree AV block with a PQ interval of 346 ms and second-
degree AV block Type I and II. Due to intermittent short heart rate
episodes below 30 b.p.m. on Day 2 of treatment, low-dose continu-
ous isoprenaline therapy (1–1.5mg/min) was initiated. On Day 5, iso-
prenaline therapy was stopped with a short episode of third-degree
AV block 9 h after isoprenaline cessation. The electrocardiogram
(ECG) then showed first-degree AV block with a PQ interval of
309 ms (Figure 2). One Day 6, there were no PQ intervals >300 ms
during 24 h and the antibiotic therapy was changed to an oral regimen
with doxycycline (100 mg twice daily).

Finally, the patient could be discharged from the hospital with a
stable first-degree AV block (PQ interval 244 ms). The antibiotic
therapy was prescribed for a total duration of 21 days.

At 3 months of follow-up, the patient denied any cardiac symp-
toms and the ECG revealed a normal PQ interval of 185 ms (Figure
2). There were no intermittent AV blocks in the Holter-ECG.

Discussion

Lyme disease is a tick-borne illness that is caused by gram-negative
spirochete bacteria of the borrelia species and transmitted by the
Ixodes tick.1 Cardiac involvement is reported in 0.3–4% of patients.
The most common clinical manifestation of Lyme carditis is AV con-
duction disturbance. A systematic review reported that third-degree
AV block was present in 77% of patients with LC.2

.................................................................................................
Time Event

Day 1 Presentation to the emergency department due

to recurrent syncope. Third-degree atrioven-

tricular (AV) block with a ventricular escape

rhythm (33 b.p.m.) was identified in the pre-

senting electrocardiogram (ECG). Positive

borrelia IgG/IgM titres were found. Begin of

antibiotic treatment with ceftriaxone.

Transfer to intensive care unit.

Day 2 Intermittent reversal of third-degree AV block

with appearance of first- and second-degree

AV block. Low-dose isoprenaline therapy (1–

1.5mg/min). Cardiac magnetic resonance

imaging shows normal finding.

Day 3–4 Mainly first- and second-degree AV block with

short periods of third-degree atrioventricular

block. The patient is continuously haemo-

dynamically stable.

Day 5 Cessation of isoprenaline therapy. There is

mainly first-degree AV block (PQ interval

309 ms) with the last observed short appear-

ance of complete heart block 9 h after cessa-

tion of isoprenaline therapy.

Day 6 Stable first-degree AV block with no observed

PQ interval above 300 ms during 24 h.

Antibiotic therapy is changed to an oral ther-

apy with doxycycline.

Day 12 Discharge from the hospital. AV block I with

PQ interval of 244 ms. Antibiotic therapy is

prescribed for a total duration of 21 days.

Follow-up 3 months

after the

hospitalization

PQ interval is normalized (185 ms). Holter-

ECG shows no higher-degree AV block.

Patient is completely asymptomatic.

2 G. Lee et al.
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Serologic testing for Lyme disease consists of an initial borrelia
antibody (IgG/IgM) screening test. Positive results must be confirmed
by western blot assay. In addition, it is necessary to exclude a current
Syphilis disease, because it can interfere with the borrelia antibody
test.

The prognosis under antibiotic treatment is generally favourable
and third-degree AV block typically resolves within 1 week. A review
of 45 cases reported a median time until normal AV conduction or
first-degree AV block of 6 days (range of 1–42 days).3 Another series
of 88 cases showed a median time to resolution of high-degree AV
block of 5 days (3–9 days).2 Permanent pacemaker implantation can

therefore be avoided in the majority of cases, if correct antibiotic

therapy is administered.
First-line therapy is intravenous administration of ceftriaxone

followed by oral antibiotics (doxycycline or amoxicillin) for a

total therapy duration of 14–21 days.4 Patients with LD and no

conduction disturbances (defined as a PR interval <300 ms) can

be initially treated with oral antibiotics for a duration of

21 days.5

The clinical course of our patient is in line with the reported cases

and stable first-degree AV block was achieved on the 6th day of anti-

biotic therapy. Although the patient could not remember a recent

tick bite, he noticed a transient right scrotal erythema and swelling

several weeks prior to the hospital administration which was inter-

preted as an erythema migrans. Furthermore, he was a regular jogger

and lived in a risk area for borreliosis in Switzerland. It is generally

notable that only less than half of patients with Lyme carditis noticed

erythema migrans before occurrence of cardiac symptoms.2,3

Recently, the Suspicious Index in Lyme Carditis (SILC) was proposed

to evaluate the risk of underlying LD in patients presenting with high-

degree AV block. Our patients had a SILC of 6 and was thus at inter-

mediate risk for LD.
Our flowchart summarizes our systematic approach to the man-

agement of third-degree AV block (Figure 3).
In conclusion, this 54-year-old patient with Lyme carditis and

third-degree AV block received appropriate antibiotic treatment

with complete normalization of the AV conduction and therefore no

need for permanent pacemaker implantation.

Figure 1 Presenting electrocardiogram in the emergency department.

Figure 2 The electrocardiographic progression of a patient with
Lyme carditis presenting with third-degree atrioventricular block
under antibiotic treatment.

Rare and reversible cause of third-degree AV block 3



Figure 3 Systematic approach to the management of third-degree atrioventricular block with emphasis on geographical regions with high preva-
lence of Lyme borreliosis.
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