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AVB and positive Lyme antibody titers, indicat-
ing a possible predilection of Borrelia burgdorferi 
for the certain structures of the heart conduction 
system. Moreover, the results of previous studies 
also showed that the heart block most often oc-
curs in the atrioventricular node, a structure that 
is considered the most vulnerable, which further 
supports this assumption.2

In addition to heart conduction abnormalities, 
cardiac manifestations of LD may also include 
endocarditis, degenerative cardiac valvular dis-
ease, myocarditis, pericarditis, pancarditis, dila-
tative cardiomyopathy and congestive heart fail-
ure, small- and large -vessel vasculitis, coronary 
aneurysms, myocardial infarction, cardiogenic 
shock, and sudden cardiac death due to lympho-
cytic infiltration of the heart.2,5

In this issue of Polish Archives of Internal Med‑
icine, Hasiec et al6 assessed the risk of atrial ar-
rhythmias in patients who tested positive for LD 
antibodies. This very interesting analysis of 527 
individuals showed that the presence of immu-
noglobulin (Ig) G antibodies against Borrelia burg‑
dorferi can increase the risk of atrial fibrillation 
(AF) and other supraventricular arrhythmias but 
only in patients with elevated levels of N -termi-
nal pro–B -type natriuretic peptide (NT -proBNP). 
Indeed, atrial inflammation, as a set of complex, 
changing responses to Borrelia burgdorferi infec-
tion, may affect the atrial cardiomyocytes, thus 
producing subsequent endocardial, myocardial, 
and interstitial fibrosis that represents an ade-
quate substrate for the development of AF. This is 
especially possible in patients with past low -grade 
myocarditis who did not seek health care due to 
the mild clinical course.4,7 Likewise, it is interest-
ing to emphasize that, regardless of the etiology, 
atrial myocarditis occurs concurrently with ven-
tricular myocarditis. Besides, it was shown that, in 
addition to the morphology and gene expression 

Lyme carditis (LC) represents a relatively rare ex-
tracutaneous manifestation of Lyme borreliosis 
and is associated with a nonspecific presentation 
comprising a broad spectrum of cardiac disor-
ders. In most patients (90%), conduction abnor-
malities, especially in the form of atrioventricu-
lar block (AVB), are the predominant presenta-
tion of LC. Moreover, in as many as two -thirds of 
those patients, high -degree AVB is detected dur-
ing ECG evaluation and may require continuous 
cardiac telemetry as well as temporary pacing sup-
port.1 However, in clinical practice, the fact that 
a large number of physicians are still not famil-
iar with this manifestation of Lyme disease (LD) 
leads to a number of unnecessary implantations 
of permanent pacemakers in otherwise healthy 
young people, which can significantly increase 
health care costs and prolong hospitalization, 
while, at the same time, not curing the cause of 
the arrhythmia.2 Therefore, caution should be ex-
ercised when deciding on the insertion of a per-
manent pacemaker, especially in young people 
and those coming from endemic areas for Lyme 
borreliosis. In order to avoid potential misdiag-
nosis, a new scoring system, Suspicious Index in 
LCs, can help clinicians identify LC in patients 
presenting with high -degree AVB, minimizing 
the risk of unjustified permanent artificial heart 
stimulation.3

The pathophysiological mechanisms implicated 
in Borrelia burgdorferi–associated cardiac conduc-
tion disorders are complex and not yet fully eluci-
dated. To date, there are 3 proposed mechanisms 
that include high bacterial burden in the myocar-
dium and subsequent increased inflammatory re-
sponse, autoimmune processes due to molecu-
lar mimicry, and immunodeficiency disorders.2,4 
Interestingly, there was also a report of focal in-
flammation in the immediate vicinity of the atrio-
ventricular node in a patient with high -degree 
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In patients with LC, vasculitis of small blood ves-
sels often reveals endothelial cell edema in histo-
logical examination, while adventitious infiltrates 
with loose reticulin and increased collagen deposi-
tion are found in large vessels.4 It is important to 
point out that fibril cross -links and proteoglycan-
-rich matrix in reticular fibers contribute to me-
chanical strength and distensibility of blood ves-
sels. Lastly, given the fact that the involvement 
of coronary blood vessels by LD has also been de-
scribed, it can be assumed that, due to the motil-
ity of the inflammatory mediators and immune 
cells, inflammatory damage can spread also to 
the sinus nodal artery and the atrioventricular 
nodal artery that represent major atrial coronary 
branches and play a significant role in the patho-
physiology of AF and other tachyarrhythmias.13

In recent years, NT -proBNP has emerged as 
a powerful biochemical parameter of cardiac func-
tion. This biomarker of wall stretch, in addition to 
heart failure, acute coronary syndrome, and pul-
monary embolism, may also play a role in myo-
carditis and AF. It has been found that the lev-
el of NT -proBNP correlates with that of C -reac-
tive protein, leukocytes, and the neutrophil -to-
-lymphocyte ratio, indicating inflammation.14 In 
patients with preserved cardiac function and AF, 
NT -proBNP is secreted from the atria due to in-
creased myocardial contraction, volume load, and 
wall stress caused by this arrhythmia.15 Howev-
er, patients with AF and IgG Borrelia burgdor‑
feri antibodies represent “an old riddle that’s 
sparked many arguments through the ages: was 
it the chicken or the egg that came first?” In fact, 
since these patients had elevated levels of anti-
‑Borrelia burgdorferi antibodies and NT -proBNP 
in serum, there is a possibility that active in-
flammation was still present in the heart tissue, 
which, despite the lack of specific clinical symp-
toms and signs, persisted, most likely due to au-
toimmunity or untreated disease that has taken 
a chronic course. In this case, the elevated level 
of NT -proBNP initially originated from inflam-
mation and cardiomyocyte damage, and then 
was subsequently stimulated by AF. On the other 
hand, it is possible that the patient’s immune sys-
tem successfully eradicated the infection, but with 
concomitant myocardial damage leading to fibro-
sis and, consequently, AF, which, as already men-
tioned, may cause an increase in the NT -proBNP 
level due to atrial dysfunction.

Although LC has attracted increasing atten-
tion from the scientific community over the last 
decade, it still remains an incompletely solved 
puzzle, especially in a pathophysiological sense. 
Therefore, additional research and clinical tri-
als that will contribute to a better understand-
ing of the specific mechanisms of this infection 
are needed.
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profile, the amount of collagen also differs be-
tween the left and right atria, which may result 
in a different response to myocarditis. Finally, 
autoimmune reactions against cardiomyocytes, 
such as increased local and systemic production 
of proinflammatory cytokines and increased in-
flammatory cell infiltration in the atria, may play 
a potential role in the pathophysiology of AF.8

The results of Hasiec et al6 also demonstrat-
ed that the presence of anti–Borrelia burgdorferi 
antibodies in combination with hypertension 
definitely increased the risk of AF in compari-
son with patients without such antibodies. To 
date, the polyreactive nature of some subclass-
es of IgG and IgM anti–Borrelia burgdorferi an-
tibodies has been demonstrated, and they have 
been shown to be responsible for deleterious au-
toimmune phenomena due to the immunologi-
cal cross -reactivity of bacterial epitopes and self-
-components.9,10 It is well known that, regardless 
of the underlying heart disease, at least 4 types of 
autoantibodies against crucial mediators of atri-
al electrophysiology, with an emphasis on anti-
myosin heavy chain that has been proven in LD, 
have been identified as significantly more prev-
alent in patients with established AF. These au-
toantibodies induce inflammation and atrial fi-
brosis by initiating the production of a second-
ary messenger.11 On the other hand, hypertension 
as a chronic disease can lead to pressure overload 
and stretching of cardiomyocytes in the heart, in-
cluding the atrium, which has been shown to pro-
mote inflammation.12

Despite the multifactorial nature of AF, an im-
balance of ventriculovascular homeostatic mech-
anisms can also lead to the development of this 
type of arrhythmia by increasing ventricular fill-
ing pressures and, consequently, left atrial pres-
sure and stretch. In particular, some specific dis-
turbances in tonometric measures of arterial stiff-
ness, such as higher pulse load and greater appar-
ent wave reflection, have been shown to be sig-
nificantly associated with an increased risk of AF. 
Likewise, vasculitis, as an inflammatory process 
characterized by the presence of inflammation 
in the walls of blood vessels, subsequent cell ne-
crosis, and ischemia of the end organ, is a possi-
ble manifestation of LD which may result in in-
creased arterial stiffness and decreased vascular 
distensibility. This is especially pronounced in 
small-vessel diseases that usually contribute to 
a higher vascular resistance. An increase in af-
terload may affect the ventricular diastolic func-
tion, prolong the duration of systole and, conse-
quently, delay the onset of relaxation. These im-
pairments of the cardiac cycle increase the filling 
pressure of the left ventricle which is involved in 
promoting the development of AF. On the other 
hand, as far as the atria are concerned, the delay 
in emptying due to impaired diastolic distensibil-
ity that increases pressure and wall stretch within 
these chambers and pulmonary veins represents 
an important mechanism for altered atrial electri-
cal characteristics that promote the onset of AF.11 
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