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Abstract

A positive association between dilated cardiomyopathy (DCM) and Lyme dis-
ease (LD) has been shown in several small observational studies in Europe but
has not been replicated in North America. In previous studies, serological test-
ing has been a limiting factor in establishing a causal link between LD and
DCM. Many trials have relied on the more accurate endomyocardial biopsy
(EMB) with PCR testing of tissue. Randomized controlled trials are required to
determine if there is a benefit of antibiotics in addition to standard goal-directed
medial therapy in the treatment of LD-associated DCM.
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1 Introduction

When Lyme disease (LD) is not diagnosed or treated effectively with antibiotics
during the initial weeks of infection, the bacteria Borrelia burgdorferi may result in
manifestations of disseminated infection. In cases of early neurologic disease and

R. Wamboldt (B) · A. Baranchuk
76 Stuart Street, Kingston, Ontario K7L 3N6, Canada
e-mail: 17reaw@queensu.ca

J. Aucott
2360 W. Joppa Road, Suite 320, Lutherville, MD 21093, US
e-mail: jaucott2@jhmi.edu

O. Cingolani
733 N Broadway, Baltimore, MD 21205, US
e-mail: ocingol1@jhmi.edu

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
A. Baranchuk et al. (eds.), Lyme Carditis,
https://doi.org/10.1007/978-3-031-41169-4_17

155

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-41169-4_17&domain=pdf
http://orcid.org/0000-0002-6577-1602
http://orcid.org/0000-0002-2648-0896
http://orcid.org/0000-0001-5815-2697
http://orcid.org/0000-0002-3042-6569
mailto:17reaw@queensu.ca
mailto:jaucott2@jhmi.edu
mailto:ocingol1@jhmi.edu
https://doi.org/10.1007/978-3-031-41169-4_17


156 R. Wamboldt et al.

LC, consequence of this may be seen in the first several months (Stage 2) follow-
ing the original untreated infection. Late disseminated LD (Stage 3) may present
clinically months or years after initial infection. It has been best documented in
the skin (acrodermatitis chronica atrophicans in Europe) and in the joints (Lyme
arthritis) [1].

Recently, there has been growing evidence that dilated cardiomyopathy (DCM)
may be one of the late consequences of infection with LD and is covered in
detail in Chap. 14 [2]. DCM is characterized by left ventricular or biventricular
dilation with impaired myocardial contraction that is not explained by abnormal
loading conditions such as hypertension, valvular disease, or coronary artery dis-
ease. Despite several studies showing a positive association between DCM and
LD, and in some cases, improvement in cardiac function following the adminis-
tration of antibiotics, research in this area has been done exclusively with small
observational studies, that are underpowered and subject to confounding [2]. As
such, routine testing for LD is not currently recommended in clinical guidelines
for patients with idiopathic DCM [3]. There is significant potential for further
research in this area to determine the true prevalence of Lyme-associated DCM
and to assess whether there is a role for antibiotics in its treatment.

2 Discussion

Studies out of Europe have shown an association between B.burgdorferi and DCM,
via endomyocardial biopsy (EMB) (tissue staining, immunohistochemistry, PCR)
and serological testing, as well as improvement in cardiac function on echocardiog-
raphy after antibiotic administration [4–10]. Based on these studies, the prevalence
of LD amongst patients with DCM is estimated to be 20–26% [4–10]. These find-
ings were not replicated in a single North American study, which failed to show
both an association between DCM and LD or any statistically significant improve-
ment in cardiac function on echocardiography, in a small number of patients treated
with antibiotics [11]. This study however relied on clinical characteristics and
serology rather than EMB used in many of the European studies. The clinical
presentation, severity and virulence of LD differ between North American and
European species of B.burgdorferi sensu lato, so it is possible that DCM is not
a common manifestation of North American species [12]. Unfortunately, there is
not enough data to support this hypothesis.

There are many challenges to studying LD in patients with idiopathic DCM.
The accuracy of diagnostic tests in late disseminated disease remains uncertain.
Early studies used ELISA testing, which has a sensitivity of around 50% in the
early phases of disseminated LD and in the post-treatment phase [2, 13]. Many
of the studies discussed above have included EMB specimens, which can be used
to directly visualize spirochaetes and inflammation [2]. EMB in combination with
western blot and qualitative serum PCR has the highest positive predictive value
for B.burgdoferi; however EMB is an invasive procedure, not free of complications,
and can be limited by sampling error [14].
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Serum antibody testing is very sensitive in patients with extracutaneous man-
ifestations, such as LC; therefore, seronegativity to immunoglobulin G (IgG) in
untreated patients essentially rules out LD, if there is no humoral immunodefi-
cient state [3]. Current guidelines from the Infectious Disease Society of America
(IDSA) recommend a standard 2-tiered testing protocol (STTT), in which an
enzyme immunoassay (EIA) or indirect florescent antibody test (IFA) is followed
by antibody (IgM, IgG) immunoblots [3]. Alternatively, two different EIAs can
be performed without the use of immunoblot testing [3]. One of the challenges
with this method is that it can be difficult to determine when the initial infection
occurred, as IgM and IgG for B.burgdorferi can persist for years after eradication
of the infection [3]. Cross-reactivity can occur with antibodies to other microbes,
which can also cause a false positive result [3].

Another consideration is that medial therapy for DCM has improved signif-
icantly since the publication of these observational studies on the topic of DCM
and LD. Any clinical study performed to assess the benefit of antibiotics in patients
with DCM and positive Lyme serology, would need to be a randomized con-
trolled trial to determine if any measured improvement in cardiac function was
secondary to the administered antibiotics or due to guideline-directed medical ther-
apy (GDMT) alone. Additionally, there is uncertainty regarding the recommended
length of antibiotics in this population. Current guidelines from the IDSA recom-
mend ceftriaxone intravenously for 14–21 days for patients with neurologic LD
and refractory Lyme arthritis [3]. Studies that have tried to treat presume Lyme-
associated DCM have used a similar course of antibiotics to the IDSA guidelines
with mixed results, with two studies administering intravenous ceftriaxone for 14
days and four studies administering intravenous ceftriaxone for 21 days [2]. Longer
courses of antibiotics have not been shown to incur benefit and may be associated
with an increased risk of side effects [15].

It is worth considering that when there is cardiac colonization, an exaggerated
immune response occurs leading to cardiac injury. Animal models have shown
transmural inflammation with infiltration of myocytes and lymphocytes, regardless
of the presence of spirochaetes, with a predilection for perivascular regions [16].
It is possible therefore that DCM is the result of immune-mediated damage rather
than ongoing active infection. In these cases, antibiotics would not be an effective
treatment option for these patients.

Our lab is in the process of finalizing a research proposal to explore this asso-
ciation in more detail. LD is endemic in our region of southeastern Ontario and
therefore, we would be able to facilitate a study with adequate power to measure
an association more accurately [2]. In addition to establishing the true prevalence
of Lyme-associated DCM, our study will establish whether there is any noticeable
improvement in symptoms, echocardiographic parameters and MRI imaging fol-
lowing adequate treatment of Lyme disease in those who have highly suspected or
possible Lyme-associated DCM (Fig. 1).
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3 Conclusion

The true prevalence of late disseminated LD amongst those presenting with idio-
pathic DCM in Lyme endemic regions is likely underreported and needs to be
further assessed, especially in North America. In addition, randomized controlled
trials are necessary to determine whether there is a role for antibiotics in addition
to standard GDMT in patients with idiopathic DCM and suspected or possible late
disseminated LD.
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