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Arrhythmia-Induced Cardiomyopathy
Causes, Clinical Significance, and Treatment
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In the typical form, arrhythmia is the only underlying 
disorder and LVSD is fully reversible. However, in 
the case of pre-existing structural heart disease, 
 arrhythmia-induced cardiomyopathy may aggravate 
LVSD, rendering it only partially reversible  (8, 9).

Arrhythmia-induced cardiomyopathy appears to 
occur at any age. Although the clinical picture has 
been known for decades (10) and is well-
 characterized in animal models, prospective clinical 
or reliable epidemiological data are lacking and its 
prevalence is ultimately unknown. 

What is striking in more recent treatment studies is 
that approximately one third of patients with atrial 
 fibrillation and systolic heart failure exhibited pri-
marily idiopathic LVSD and that arrhythmia-induced 
cardiomyopathy, or a relevant component of this 
 disease, was detected in 58%–88% of cases (11, 12). 
Similarly, in a cohort study of 1269 consecutive 
 patients with atrial flutter, arrhythmia-induced cardio-
myopathy was diagnosed in 56% (103/184) of cases 

Summary
Background: Heart failure affects 1–2% of the population and is associated with elevated morbidity and mortality. Cardiac 
 arrhythmias are often a result of heart failure, but they can cause left-ventricular systolic dysfunction (LVSD) as an arrhythmia-
induced cardiomyopathy (AIC). This causal relationship should be borne in mind by the physician treating a patient with systolic 
heart failure in association with cardiac arrhythmia. 

Methods: This review is based on pertinent publications retrieved by a selective search in PubMed (1987–2017) and on the 
 recommendations in current guidelines.

Results: The key criterion for the diagnosis of an AIC is the demonstration of a persistent arrhythmia (including pathological 
 tachycardia) together with an LVSD whose origin cannot be explained on any other basis. Nearly any type of tachyarrhythmia or 
frequent ventricular extrasystoles can lead, if persistent, to a progressively severe LVSD. The underlying pathophysiologic 
mechanisms are incompletely understood; the increased ventricular rate, asynchronous cardiac contractions, and neurohumoral 
activation all seem to play a role. The most common precipitating factors are supraventricular tachycardias in children and atrial 
fibrillation in adults. Recent studies have shown that the causal significance of atrial fibrillation in otherwise unexplained LVSD is 
underappreciated. The treatment of AIC consists primarily of the treatment of the underlying arrhythmia, generally with drugs 
such as beta-blockers and amiodarone. Depending on the type of arrhythmia, catheter ablation for long-term treatment should 
also be considered where appropriate. The diagnosis of AIC is considered to be well established when the LVSD normalizes or 
improves within a few weeks or months of the start of targeted treatment of the arrhythmia. 

Conclusion: An AIC is potentially reversible. The timely recognition of this condition and the appropriate treatment of the 
 underlying arrhythmia can substantially improve patient outcomes.
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H eart failure is one of the major causes of morbidity 
and mortality in western countries. Of the total 
population, approximately 1%–2% of adults and 

>10% of over 70-year-olds are affected (1–3). Together 
with the ever-aging population, heart failure poses one of 
the greatest challenges to modern medicine and health 
economics. 

The diagnostic algorithm of systolic heart failure 
places paramount importance on identifying the 
underlying cause of ventricular contractile dysfunc-
tion in order for causal treatment to be initiated and 
prognosis to be assessed  (4).

Arrhythmia-induced cardiomyopathy (also referred 
to as tachymyopathy or tachycardia-induced cardio-
myopathy) is a subform of (non-familial) dilated 
 cardiomyopathy (5, 6). It is characterized by left ven-
tricular systolic dysfunction (LVSD) which is caused 
by rapid and/or irregular ventricular rate. Arrhythmia-
induced cardiomyopathy can be resolved by eliminat-
ing or effectively treating the causal arrhythmia (7). 
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in the subgroup with LVSD after ablation (13). In 
contrast, the relevance of arrhythmia-induced cardio-
myopathy is probably underestimated in clinical 
 practice, given that arrhythmia is often considered to 
be solely a result of rather than a possible cause of 
cardiomyopathy.

Methods
PubMed literature for the period 1987–2017 was selec-
tively searched on the basis of the authors‘ clinical and 
scientific experience. A detailed description can be 
found in the eMethods.

Pathophysiology
Persistent tachycardia induces systolic heart failure 
with a cell-typical phenotype of heart failure in animal 
models in a reproducible manner (Figure 1) (14–16). 
Here one observes reduced systolic contractility and 
 resultant diminished cardiac output, increased wall 
 dilatation, greater wall tension, and cardiac chamber 
enlargement within days to weeks (15, 17). In the 
further course (generally after several weeks depending 
on the model), the full heart failure phenotype with 
marked LVSD and cardiac chamber dilatation develops 
as a result of persistent tachycardia and excessive 
neurohumoral activation (8, 15, 17–20). Once tachy -
cardia ceases, the described changes normalize within 
days to weeks in animal models and within weeks to 
months in humans (Figure 1)  (21). 

In animal models, the degree of LVSD increases ac-
cording to the rate and duration of pacing (22). Other 
factors also appear to influence the pathogenesis of 
 arrhythmia-induced cardiomyopathy. For example, 
LVSD progresses more rapidly and is more 

 pronounced upon tachy-pacing from the ventricles as 
compared to rapid atrial stimulation.  (8, 23). The dys-
synchronous electrical excitation of the heart resulting 
from ventricular stimulation (loss of physiological AV 
sequence and synchronous ventricular activation) thus 
appears to magnify the effect of tachycardia as a 
 cofactor.

The functional and molecular effects of prolonged 
tachycardia on the myocardium and the develop-
ment of heart failure have been investigated almost 
exclu sively in animal models and, as such, can 
 potentially only be extrapolated to humans to a 
 limited extent.

General diagnostic tests and treatment
The key diagnostic criterion of arrhythmia-induced 
cardiomyopathy is the detection of persistent 
 arrhythmia or pathological tachycardia in conjunction 
with LVSD that cannot be otherwise explained. A 
number of arrhythmias can cause arrhythmia-induced 
cardiomy opathy (Box) (8). Although the duration and 
ventricular rate of the tachycardia are important 
 factors, there are no threshold values for these 
 parameters (8). Relevant arrhythmia cannot always be 
diagnosed by means of a one-off 12-channel ECG. 
ECG holter monitoring is able to identify, e.g., 
 recurrent tachycardia, mean ventricular rate in atrial 
fibrillation, and the frequency of premature ventricular 
contraction. 

The causal link between arrhythmia and LVSD is 
often difficult to assess at first, since any form of 
LVSD can, in principle, lead to arrhythmia (the 
“chicken-and-egg” question). Figure 2 summarizes 
the possible diagnostic approach to suspected 
 arrhythmia-induced cardiomyopathy. Once a basic 
diagnostic work-up has been performed, potential 
causes need to be excluded using targeted diagnostic 
methods. Clinical investigations have shown that the 
extent of initial left ventricular dilatation in patients 
with arrhythmia-induced cardiomyopathy is less 
 pronounced than it is in patients with dilated cardio-
myopathy and secondary tachycardia (24, 25). In a 
retrospective analysis, an end-diastolic left ventricu-
lar (LV) diameter ≤ 61 mm predicted arrhythmia-
 induced cardiomyopathy with a sensitivity of 100% 
and a specificity of 71%  (24). 

Furthermore, a number of studies point to the po-
tential of magnetic resonance imaging (MRI) in the 
diagnosis of arrhythmia-induced cardiomyopathy (8, 
11, 26–28). Thus, in cases of unclear cardiomyopathy, 
the absence of ventricular late-gadolinium enhance-
ment (LGE) differentiates arrhythmia-induced 
 cardiomyopathy from other heart diseases. In LGE, 
magnetic resonance images are acquired approxi-
mately 15 min following the administration of 
 gadolinium contrast medium, and necrosis, areas of 
scarring, and myocardial fibrosis are visualized as 
contrast enhanced, hyperintense areas. MRI is con-
sidered superior in the differential diagnosis between 
cardiomyopathy and inflammatory heart disease com-

FIGURE 1 

Schematic representation of the pathophysiology of arrhythmia-induced cardiomyopathy. 
Persistent tachycardia (due to pacemaker stimulation) reproducibly induces systolic heart 
 failure in various animal models within days to weeks. As part of this, one sees neurohumoral 
activation typical of heart failure with increased plasma levels of brain natriuretic peptide (BNP) 
and atrial natriuretic peptide (ANP), sympathetic activation, and excessive activity of the 
 renin-angiotensin-aldosterone system. If tachycardia stimulation is stopped, these changes 
 normalize within days to weeks in animal models and within weeks to months in  humans (21). 

Trigger 
(persistent tachycardia/arrhythmia)

Heart failure phenotype 
−  Systolic contractility ↓ 
−  Cardiac output ↓ 
−  Wall tension ↑ 

− Left ventricular dilation 

Neurohumoral activation  
BNP, ANP, sympathetic nervous system ↑ 
Renin-angiotensin-aldosterone system ↑

Termination of arrhythmia/ 
successful rhythm control

336 Deutsches Ärzteblatt International | Dtsch Arztebl Int 2018; 115: 335–41



M E D I C I N E

pared with other methods (29) and, in the authors‘ 
view, can be recommended for the diagnosis of 
 arrhythmia-induced cardiomyopathy.

Myocardial biopsies from patients with 
 arrhythmia-induced cardiomyopathy and cardiomy -
opathy of other origin (dilated or inflammatory) 
 recently underwent histopathological comparison 
(30). Arrhythmia-induced cardiomyopathy was char-
acterized for instance by scant or absent myocardial 
fibrosis, increased expression of major histocompati-
bility complex class II molecules, and CD68+ macro-
phage infiltration. However, the potential role of the 
myocardial biopsy in the diagnosis of arrhythmia-
 induced cardiomyopathy requires additional prospec-
tive investigations. 

At present, the diagnosis of arrhythmia-induced 
cardiomyopathy is considered conclusive if LVSD is 
completely (or partially in the case of pre-existing 
heart disease) reversible within only a few weeks or 
months of successful treatment of arrhythmia  (8). 

The treatment of arrhythmia-induced cardiomyop -
athy focuses on treating the arrhythmia—primarily its 
elimination—or alternatively, e.g., in the case of 
 permanent ventricular fibrillation, by controlling ven-
tricular rate (8, 31–38). In LVSD, the spectrum of 
drugs suitable for the treatment of arrhythmia narrows 
to essentially beta-blockers, digitalis preparations, 
and amiodarone. Other antiarrhythmic agents may 
only be used on the basis of a careful benefit-risk 
 assessment. Therefore, depending on the patient‘s 
age, comorbidities, and type of arrhythmia, catheter 
ablation is generally the treatment of choice in the 
long term. 

In addition to treating the causal arrhythmia, 
 arrhythmia-induced cardiomyopathy is also treated 
with the medication generally recommended for sys-
tolic heart failure (Figure 3) (1, 4). However, it should 
be noted that there are no specific study data evi -
dencing the beneficial effect of this heart failure 
medication on the course or prognosis of arrhythmia-
induced cardiomyopathy. This also applies to the ad-
ministration of drugs following recovery of LV pump 
function. Even if one takes into consideration the 
available knowledge on the pathophysiology of 
 arrhythmia-induced cardiomyopathy, heart failure 
medication still appears to be indicated, not least 
since the importance of this treatment in systolic heart 
failure in general (irrespective of etiology) is sup-
ported by a high level of evidence and enshrined in 
the guidelines (1, 4). Figure 3 summarizes the general 
treatment principles in arrhythmia-induced cardio-
myopathy. 

Since arrhythmia-induced cardiomyopathy is a 
 reversible form of cardiomyopathy, primary pro-
phylactic defibrillator placement is not indicated, 
even in initially severe LVSD (39). The temporary 
use of a wearable cardioverter defibrillator can be 
considered in patients with suspected arrhythmia-
induced cardiomyopathy as a bridging treatment 
option  (40). 

Arrhythmia-specific diagnostic tests 
 and treatment
Atrial fibrillation
Atrial fibrillation is the most common persistent 
 arrhythmia in adults and the most common cause of 
arrhythmia-induced cardiomyopathy (24, e1). LVSD 
is found in 20%–30% of all patients with atrial fibril-
lation (e2), and 10%–50% of patients with heart 
 failure have atrial fibrillation (e3). A structural heart 
disease is often present in the case of concomitant 
 atrial fibrillation and LVSD. However, 25%–50% of 
those affected probably have at least a component of 
arrhythmia-induced cardiomyopathy (8, 11, e4). It 
should be emphasized that arrhythmia-induced 
 cardiomyopathy also occurs in atrial fibrillation and 
normal ventricular rates  (11).

It is not uncommon in clinical practice for atrial 
fibrillation and LVSD to be diagnosed simul -
taneously for the first time, making a causal link 
 unclear. In such cases, the initial aim should be phar-
macological rate control (beta-blockers ± digitalis) 
and drug therapy for heart failure (e2), since atrial 
 fibrillation in the setting of heart failure may be 
present at the time of first contact. Optimal ventricu-
lar rates have not been definitively established as 
yet. At present, 60–100/min at rest and <110/min 
during light exercise are recommended (1). Particu-
larly in the case of continued symptoms, inadequate 
rate control, and/or persistent LVSD, an attempt (if 
not contraindicated) at rhythm control using electri-
cal cardioversion and, where appropriate, amioda-
rone are recommended. Depending on disease 
course and taking other diagnostic tests (Figure 2) 
into consideration, it is possible to differentiate 
whether LVSD is caused by:

BOX

Arrhythmias that can trigger arrhythmia- 
 induced cardiomyopathy
Supraventricular
● Atrial fibrillation
● Atrial flutter
● Supraventricular tachycardia

– Atrial tachycardia 
– Junctional ectopic tachycardia

– AV node reentrant tachycardia 
– Dual (not circling) AV node tachycardia (1 : 2) 
– AV reentrant tachycardia 

– Permanent junctional reentrant tachycardia  
(PJRT) 

Ventricular
● Frequent premature ventricular contractions 
● Idiopathic ventricular tachycardia
● Fascicular tachycardia
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● True arrhythmia-induced cardiomyopathy (due to 
atrial fibrillation)

● Another heart disease (resulting in atrial fibril-
lation)

● A mixed form (another heart disease and worsen-
ing of LVSD due to atrial fibrillation).

The majority of randomized studies on the treat-
ment of atrial fibrillation in LVSD predominantly in-
cluded patients with chronic systolic heart failure and 
structural heart disease. Compared with rate control 
only, rhythm control using electrical cardioversion 
and amiodarone resulted in improved left ventricular 
pump function and quality of life (e5), but not in 
 reduced mortality (e6). In a meta-analysis (26 studies, 
1838 LVSD patients, 61% structural heart disease, 
39% idiopathic), the average left ventricular ejection 
fraction improved from 40% to 53% following left 
 atrial ablation of atrial fibrillation (e7). Although this 
positive effect was seen in an earlier observational 
study also on structural heart disease, it was less pro-
nounced compared with primary idiopathic LVSD 
(increase in left ventricular ejection fraction of 
16% ± 14% and 24% ± 10%)  (12). 

Only a handful of prospective studies have investi-
gated the effect of catheter ablation in atrial fibril-
lation specifically in patients with primary idiopathic 
LVSD (and hence most likely purely arrhythmia-
 induced cardiomyopathy). In an investigation of 16 
patients, left ventricular pump function normalized 
(ejection fraction 40% ± 10% at baseline and 
60% ± 6% after 6 months, p <0.001) in 15 subjects 
with stable sinus rhythm (27). A randomized study of 
68 patients with primary idiopathic LVSD recently 
showed that even in the case of prior optimal pharma-
cological rate control, ablation of atrial fibrillation 

significantly improves left ventricular ejection frac-
tion (32% ± 9% to 50% ± 11% versus 34% ± 8% to 
38% ± 9% in continued rate control, p <0.0001) (11). 
If no ventricular LGE was detected on previous MRI, 
left ventricular ejection fraction normalizes in 75% of 
patients following ablation. 

In summary, the preservation of sinus rhythm 
should be the goal in arrhythmia-induced cardiomy -
opathy secondary to atrial fibrillation. In terms of 
treatment, catheter ablation in the left atrium should 
be considered, taking the age, comorbidities, symp-
toms, and desires of the patient into account (e2). The 
risk of relevant procedure-related complications is 
around 5%, and more than one procedure is required 
to stabilize sinus rhythm in approximately 50% of 
cases (e2). In the case of treatment-refractory recur-
rent or permanent atrial fibrillation accompanied by a 
ventricular rate that cannot be adequately controlled 
pharmacologically, a combination of atrioventricular 
node ablation and (potentially bi-) ventricular 
 stimulation (ablate and pace) is a safe and effective 
treatment option  (e2, e8, e9). 

Atrial flutter
An analysis of >1000 patients with atrial flutter found 
the incidence of arrhythmia-induced cardiomyopathy 
to be approximately 8% (13). Arrhythmia-induced car-
diomyopathy patients had higher ventricular rates 
(109 ± 19 versus 84 ± 23/min) during atrial flutter com-
pared with LVSD of other etiology (e10). Pharmaco-
logical control of ventricular rate is more challenging in 
atrial flutter than it is in atrial fibrillation, necessitating 
rhythm control more often. Electrical cardioversion is 
an effective method for the acute restoration of sinus 
rhythm. However, in view of the risk of recurrence, one 

FIGURE 2 

Flow diagram for the diagnosis of arrhythmia-induced cardiomyopathy (AIC).  
DCM: dilated cardiomyopathy; LV: left ventricular 
*see Box for triggering arrhythmias 

Cause unclear Suspected AIC *

Idiopathic DCM 
  

+ arrhythmia *

Systolic LV function ↔ 
Systolic LV function ↑ 

Systolic LV function ↓  
+/- Heart failure

Basic diagnostic procedures 
Patient history, family history, physical examination, blood 

 pressure measurement, blood count, ECG, echocardiogram

Special diagnostic procedures 
(e.g., ECG holter monitoring, coronary angiography,  

cardiac MRI, genetic testing, cardiac biopsy)
Specific antiarrhythmic therapy 

(medication/catheter ablation)

No arrhythmia-induced 
cardiomyopathy

Arrhythmia-induced 
cardiomyopathy
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should consider catheter ablation, which is associated 
with high success and low complication rates in typical 
atrial flutter (e11). Upon ablation of atrial flutter in 
 patients with concomitant LVSD, an improvement in 
left ventricular function was seen in over 50% of the 
patients, and complete normalization in approximately 
75% of these cases. (13, e10). 

Supraventricular tachycardia
The arrhythmias that go to make up the group of supra-
ventricular tachycardias (SVT) in the narrower sense 
are shown in the Box. SVT rarely trigger arrhythmia-
 induced cardiomyopathy in adulthood. According to a 
multicenter study on 81 children, on the other hand, 
persistent SVT is the underlying disorder in approxi-
mately 90% of pediatric cases of arrhythmia-induced 
cardiomyopathy (e12). This analysis found permanent 
focal atrial tachycardia in 59% and permanent 
 junctional reentrant tachycardia in 23% of children 
with arrhythmia-induced cardiomyopathy. These forms 
of tachycardia tend to be rare in adulthood and often re-
sult in arrhythmia-induced cardiomyopathy in affected 
children (18%–28% of cases) (8), presumably since the 
persistent but relatively moderate increase in heart rate 
to 150–200/min frequently does not cause acute symp-
toms  (e13). 

Vagal maneuvers or the rapid administration of 
adenosine are recommended for the acute manage-
ment of SVT (e11, e14). However, in the case of SVT-
related arrhythmia-induced cardiomyopathy, these 
measures generally achieve a transient cessation of 
SVT at best. Where possible, catheter ablation should 
be aimed for in terms of curative treatment (e11, e14). 
Success rates vary between 80% and 95% depending 
on the mechanism of SVT (e11, e14). Ablation is only 
recommended in infants and young children if pharma-
cological treatment is not feasible or unsuccessful  (e14). 

Frequent premature ventricular contractions 
  and ventricular tachycardias
Frequent premature ventricular contractions (PVC) can 
cause arrhythmia-induced cardiomyopathy in patients 
without structural heart disease (33) and worsen left 
ventricular function in the case of pre-existing LVSD 
(e15, e16). In a study on patients with relatively fre-
quent idiopathic premature ventricular contractions 
(>1000/day), arrhythmia-induced cardiomyopathy 
 occurred in 13 of the 239 patients (5.4%) during a 
 follow-up period of 5.6 years (e17). The probability of 
arrhythmia-induced cardiomyopathy developing in-
creases with the frequency of premature ventricular 
contractions (e17). This was quantified utilizing ECG 
holter monitoring as an absolute (premature ventricular 
contractions/day) or relative frequency (premature ven-
tricular contraction burden as a percentage of all QRS 
complexes). The literature gives threshold values for 
premature ventricular contraction burden and the risk 
of arrhythmia-induced cardiomyopathy, ranging from a 
burden of >10% to >24% (38, 39). The likelihood of 
 arrhythmia-induced cardiomyopathy also increases 

with the QRS duration of premature ventricular 
 contractions, which correlates with the extent of ven-
tricular asynchrony (e18). According to retrospective 
analyses, the risk of arrhythmia-induced cardiomyo-
pathy increases at a premature ventricular contraction 
QRS duration >150 ms (e18–e20). In the case of 
 frequent premature ventricular contractions and associ-
ated risk, left ventricular pump function should be 
regularly checked (every 6–12 months in the authors‘ 
opinion) in order to rule out arrhythmia-induced 
 cardiomyopathy  (e17, e21).

Ventricular tachycardia only rarely causes 
 arrhythmia-induced cardiomyopathy, likely due to the 
fact that it generally causes acute symptoms, thereby 
leading to treatment.

With long-term success rates of between 66% and 
90%, catheter ablation is the treatment of first choice 
for the elimination of premature ventricular contrac-
tions that trigger arrhythmia-induced cardiomyopathy 
(e22, e23). Alternatively, one can consider an attempt 
at pharmacological treatment, primarily with amioda-
rone, depending on age, comorbidities, and the  presumed 
focus of premature ventricular contractions  (e24).

Disease course and prognosis  
Following effective treatment, left ventricular pump 
function normally recovers within a few weeks to 
months (8, 33, 36, e1, e25, e26). In the authors‘ 
opinion, initial outpatient follow-up should be frequent 
(e.g., every 1–3 months) and should include both ECG 
holter monitoring and an echocardiogram. Depending 
on the  triggering arrhythmia, and despite primarily suc-
cessful catheter ablation, arrhythmia recurrence can 
occur at an incidence of approximately 5% (SVT) to 
around 50% (atrial fibrillation). This can result in 
 failure of left ventricular pump function to recover 

FIGURE 3

Therapy and clinical treatment of arrhythmia-induced cardio -
myopathy
* Medication depending on the stage of heart failure as well as the 
 extent of left ventricular systolic dysfunction and in accordance with 
the guidelines  (1, 4). 

ACE-I, angiotensin-converting enzyme inhibitor 
ARB, aldosterone receptor blocker 
ARNI, angiotensin receptor neprilysin inhibitor

Rhythm control

Catheter ablation and/or drug treatment

Pharmacological heart failure therapy*

ACE-I ARBBeta-blockers Diuretics ARNI?

 Close follow-up

Cardiac rhythm? LV pump function?
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completely during follow-up (e27) or, following initial 
normalization, to rapidly worsen again (e1). The recur-
rence rate of arrhythmia-induced cardiomyopathy 
 following initially successful treatment has not been 
definitively elucidated: a study on 12 patients (observa-
tion period of 53 ± 24 months) put it at approximately 
25%  (e25). 

According to current knowledge, if left ventricular 
pump function recovers following arrhythmia treat-
ment, the prognosis in terms of survival is good (13, 
e1, e25, e28). However, one study showed that, even 
years after arrhythmia-induced cardiomyopathy and 
normalization of LVSD on MRI, mild left ventricular 
dilatation and ultrastructural myocardial lesions may 
be seen (e29). This observation may also explain the 
apparently extremely rare yet nevertheless reported 
cases of sudden cardiac death observed in arrhythmia-
induced cardiomyopathy patients in whom left 
 ventricular pump function had normalized (e1). 
Therefore, the preliminary continuation of heart 
 failure medication following the resolution of LVSD 
appears advisable, even if no evidence for this 
 practice exists specifically for arrhythmia-induced 
cardiomyopathy (8). 
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Key messages
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A selective literature search was performed in PubMed 
for the period 1987–2017 based on the authors‘ clinical 
and scientific experience. Search terms included, 
among others, “arrhythmia-induced cardiomyopathy,” 
“tachymyopathy,” “tachycardia-induced cardio -
myopathy,” “heart failure,” “arrhythmia,” “ablation 
therapy,” “atrial fibrillation,” “atrial flutter,” “prema-
ture ventricular contraction.” Original articles, case 
 reports, and review articles were included. It was borne 
in mind here that mainly retrospective analyses of 
 selected collectives with limited case numbers and only 
scant prospective studies are available on the topic. 
There are no guidelines on arrhythmia-induced cardio-
myopathy; however, where relevant, the guidelines and 
statements of the European Society of Cardiology 
(ESC) on the respective forms of arrhythmia and the 
topics heart failure and cardiomyopathy were taken into 
account
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