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Abstract Arrhythmogenic right ventricular cardiomyopathy
(ARVC) is a genetically determined disease which predis-
poses to life-threatening ventricular arrhythmias. The main
goal of ARVC therapy is prevention of sudden cardiac death
(SCD). Implantable cardioverter defibrillator (ICD) is the
most effective therapy for interruption of potentially lethal
ventricular tachyarrhythmias. Despite its life-saving potential,
ICD implantation is associated with a high rate of complica-
tions and significant impact on quality of life. Accurate risk
stratification is needed to identify individuals who most ben-
efit from the therapy. While there is general agreement that
patients with a history of cardiac arrest or hemodynamically
unstable ventricular tachycardia are at high risk of SCD and
needs an ICD, indications for primary prevention remain a
matter of debate. The article reviews the available scientific
evidence and guidelines that may help to stratify the arrhyth-
mic risk of ARVC patients and guide ICD implantation. Other
therapeutic strategies, either alternative or additional to ICD,
will be also addressed.
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Introduction

Arrhythmogenic right ventricular cardiomyopathy (ARVC) is
a genetic heart muscle disease characterized by the peculiar
right ventricular (RV) involvement [1]. The hallmark patho-
logic feature is the progressive loss of RV myocardium and its
replacement by fibrofatty scar [2, 3]. The clinical profile of
ARVC was first reported in 1982 as a new clinical entity with
the original designation of Bdysplasia,^ since it was initially
believed to be a developmental defect of the RV myocardium
[4]. Molecular genetics later revealed that ARVC is an
inherited cardiomyopathy resulting from genetically defective
desmosomal proteins that lead to progressive myocyte death
and subsequent repair by fibrofatty replacement [5, 6]. ARVC
is one of the main causes of sudden cardiac death (SCD) in
young people and athletes [7, 8].

Prevention of SCD is the most important objective of clin-
ical management of ARVC patients, and implantation of a
cardioverter defibrillator (ICD) is the only effective strategy.
Other antiarrhythmic therapies (both drugs and catheter abla-
tion) can relieve symptoms but did not demonstrate to protect
from SCD [9]. However, the survival benefit of ICD treatment
is obtained at the expense of possible complications (such as
lead failure) and significant impact on quality of life. As such,
appropriate risk stratification is warranted to identify patients
at highest arrhythmic risk of SCD who will benefit the most
from ICD therapy. This article reviews the current knowledge
on arrhythmic risk stratification in ARVC and indication for
ICD implantation.

Clinical Manifestations and Diagnosis

The clinical manifestations of the disease usually occur be-
tween the second and forth decade of life and mostly consist
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of ECG depolarization and repolarization changes, typically
localized to the right precordial leads (V1–V3/V4), structural
abnormalities such as global or regional dysfunction of the
RV, and, most importantly, ventricular arrhythmias, ranging
from isolated premature ventricular beats to ventricular tachy-
cardia (VT) or ventricular fibrillation (VF) [1, 2]. In the early
disease phase, VF may reflect acute ventricular electrical in-
stability related to Bhot phases^ characterized by acute
myocyte death and reactive inflammation similarly to acute
myocarditis. Instead, older patients with a long-lasting disease
more often experience scar-related, re-entrant sustained VT
[10, 11]. More recently, it has been postulated that genetically
determined abnormalities in desmosomal proteins may lead to
gap junction remodeling and ion channel interference. This, in
turn, may create substrates for anisotropic and delayed intra-
ventricular conduction unrelated to fibrofatty scar, which may
predispose to lethal arrhythmias in the pre-phenotypic phase
of the disease [12–16].

The diagnostic criteria for ARVC were first proposed
by an International Task Force in 1994 and were based
on major and minor criteria encompassing electrocardio-
graphic, arrhythmic, morphological, histopathological,
and genetic factors, as no single criterium is enough
accurate for ARVC diagnosis [17]. In 2010, the diag-
nostic criteria were revised with the aim to improve the
diagnostic sensitivity for identification of early/minor
phenotypes, particularly in the setting of familial
ARVC [18]. Currently, the diagnosis of ARVC requires
a combination of different criteria from various diagnos-
tic categories such as (1) histopathological abnormalities
at endomyocardial biopsy, (2) morpho-functional abnor-
malities consisting of regional RV wall motion abnor-
malities plus RV dilation or global RV dysfunction; (3)
depolarization abnormalities such as epsilon waves, de-
layed S-wave upstroke in V1–V3, and late potentials at
signal averaged ECG; (4) T-wave inversion; (5) ventric-
ular arrhythmias; and (6) positive family history or pos-
itive molecular genetics analysis.

Although the classic disease phenotype is characterized by
predominant RVinvolvement, genotype-phenotype correlation
studies have recently identified clinical variants with early and
greater left ventricular (LV) involvement (Bleft dominant^
ARVC) [19]. These variants mirror the classic ARVC pheno-
type and are characterized by LVwall motion abnormalities, T-
wave inversion in the infero-lateral ECG leads, and ventricular
arrhythmias with a right bundle branch block origin (suggest-
ing LVorigin). Contrast-enhanced cardiac magnetic resonance
typically shows LV late gadolinium enhancement (suggesting
myocardial scar) with a subepicardial/midmyocardial distribu-
tion, particularly in the lateral LV segments. This variant is
more difficult to diagnose, as many features overlap with other
diseases such as dilated cardiomyopathy and previous
myocarditis.

Efficacy of ICD Therapy for Prevention of Sudden
Death

The natural history of ARVC is primarily characterized by the
risk of SCD that can occur in the early phase of the disease
during adolescences and young adulthood. No prospective
randomized trials have been performed on ARVC patients,
but data from observational studies on large populations of
patients have established that ICD therapy reduces mortality
and improves long-term outcome of selected high-risk ARVC
patients [20–24]. The ICD intervention rate reported in these
studies was between 48 and 78 % during a follow-up of
2–7 years, and many of these patients experienced multiple
ICD discharges or even VT storm. Freedom from ICD
interventions for fast VT (>240 bpm) or VF was used in many
studies to evaluate the survival benefit of ICD therapy,
based on the assumption that these arrhythmias would
have been fatal if they had not been interrupted by the
device. In the largest multicenter study, the fast VT/VF-
free survival rate was 72 % at 36 months compared with
the actual patient survival of 98 %, with an estimate
survival benefit of 26 % [20]. A large single-center study
estimated that ICD therapy improved survival by 35 % at
7 years of follow-up [21]. Other studies confirmed a rate
of Blife-saving^ ICD interventions between 30 and 50 %
during follow-up and revealed that, in many patients, the
first appropriate intervention occurred more than a year
after implantation [22–24].

This finding suggests that ICD implantation is a lifelong
preventive measure with life-saving interventions occurring
even after particularly long phases of dormant ventricular
electrical instability.

Clinical Tools for Risk Stratification

The adverse prognosis of ARVC patients has been initially
overestimated by early reports on patients with severe clinical
manifestations [25–28], while modern studies on a broader
range of ARVC patients (including asymptomatic family
members or genetically affected individuals with no pheno-
typic manifestations) have reported a much lower risk of SCD
(<1 %/year) [5, 29–33]. Risk stratification is mainly based on
the arrhythmic history and the degree of phenotypic expres-
sion as evaluated with ECG and imaging modalities. Several
follow-up studies from different centers have identified a
number of risk markers (Table 1). However, evaluating the
relative weight of each marker is difficult because of the small
sample sizes and the heterogeneity of variables tested in each
study.

There is general agreement that a history of cardiac arrest or
unstable VT confers the highest risk of SCD. The prognostic
role of unexplained syncope (i.e., non-neurally mediated) and
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hemodynamically stable VT is controversial, as they have
been associated with an increased arrhythmic risk in some
but not in all studies [20, 23, 30]. Moderate to severe dysfunc-
tion of the RVand involvement of the LV have been found to
be independently associated with poor arrhythmic outcome in
different prospective studies [21, 34]. Among ECG parame-
ters, greater extent of T-wave inversion across the 12 leads has
been associated with poorer arrhythmic prognosis during fol-
low-up. A possible explanation is that the extent of negative T-
waves across ECG leads predicts the severity of RV fibrofatty
scar, which constitutes the substrate for ventricular arrhyth-
mias [35].

Electrophysiological Study

Programmed ventricular stimulation (PVS) during electro-
physiological study is an important tool in the clinical
management of symptomatic ARVC patients because it
may provide useful information regarding the effect of
antiarrhythmic drugs and may help to optimize
antitachycardia pacing protocols in patients undergoing
ICD implantation [21]. In asymptomatic patients, PVS
may be performed to evaluate ventricular arrhythmia in-
ducibility, but its prognostic role remains controversial.
The rationale for the use of PVS as a risk stratification
tool is that scar-related re-entry is the main arrhythmic
mechanism in the overt phase of ARVC; on the other
hand, the progressive nature of ARVC with scar substrates

that change over time may limit its predictive ability [36].
Different studies provided conflicting results concerning
the prognostic role of PVS, and its inclusion among
criteria for ICD implantation remains controversial [20,
23, 24, 37•, 38]. A large multicenter study on patients
who received an ICD for primary prevention showed that
the incidence of life-saving interventions on fast VT/VF
did not significantly differ between patients who were and
were not inducible at PVS [23]. The North American
Multidisciplinary study confirmed that inducible VT or
VF did not predict appropriate interventions on fast VT/
VF during follow-up of ICD carriers with ARVC [37•]. In
patients reported by the Johns Hopkins University School
of Medicine group, inducibility was the most significant
independent predictor of appropriate ICD interventions on
VT in general, but not for interventions on fast VT/VF
only. Finally, in a Swiss study by Saguner et al., inducible
VT was an independent predictor of a composite endpoint
including cardiac death, heart transplantation, unstable
VT/VF, and syncope [38].

In addition to PVS, electrophysiologic study may be
completed with endocardial voltage mapping. This tech-
nique consists in the measurement of the amplitude of
endocardial electrograms recorded in different sites of
the RV using a mapping catheter. A dedicated software
allows reconstructing a three-dimensional map of the
RV with different colors corresponding to different am-
plitude of local ventricular electrograms. It has been
demonstrated that, based on signal amplitude, areas of

Table 1 Variables found to be
independently associated with an
increased risk of major
arrhythmic events in prospective
studies

Major risk factors Possible risk factors Ref

History Cardiac arrest Unexplained syncope [20, 27, 28, 37•]
Early age at diagnosis

Heart failure

Arrhythmic burden Unstable VT Hemodynamically stable VT [20, 23, 24, 30, 37•]
Non-sustained VT

Genetics Male gender Compound/digenic
heterozygosis

[5, 32, 47]

Proband status

Morpho-functional
abnormalities

Biventricular
dysfunction

RV dysfunction≥moderate [20, 21, 27, 28, 31,
34, 47]

Electrocardiographic
abnormalities

TWI extending beyond right
precordial leads (V1–V3)

[32, 33, 37•]

QRS fragmentation

Precordial QRS amplitude ratio

Electrophysiologic
study

Inducible VT/VF [21, 24, 38, 41•, 42]
Extent of electroanatomic scar

on RV EVM

Fragmented electrograms on RV
EVM

EVM endocardial voltage mapping, RV right ventricular, TWI T-wave inversion, VF ventricular fibrillation, VT
ventricular tachycardia
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healthy myocardium can be differentiated from areas of
fibrofatty replacement [39, 40]. Recent studies showed
that demonstration and quantification of bipolar RV
electroanatomic scar area [41•] as well as identifications
of scar-related fractionated electrograms and late poten-
tials [42] on endocardial voltage mapping predicted ar-
rhythmic events during follow-up (Fig. 1). However,
because the technique is invasive, expensive, and tech-
nically demanding, it should be reserved to selected
patients and performed in specialized centers by experi-
enced operators.

Molecular Genetics

Gender is the most important genetic factor that impacts
on the prognosis of ARVC. Males develop a more se-
vere disease phenotype and are more likely to experi-
ence arrhythmic events than females [5, 32, 43, 44–47].
A possible explanation is that female estrogens, such as
17-beta-extradiol, may exert a protective role by
inhibiting myocardial cell apoptosis [48], which plays
a role in myocyte death and subsequent fibrofatty myo-
cardial replacement in ARVC [49].

Fig. 1 Correlation between extent of fibrofatty scar and arrhythmic risk
in arrhythmogenic right ventricular cardiomyopathy (ARVC). Top:
representative examples of bipolar endocardial voltage mapping (EVM)
studies in three different ARVC patients. The technique allows building a
three-dimensional colorimetric map of the right ventricle (RV). Areas of
healthy myocardium appear violet (voltage of local bipolar electrograms
>1.5 mV) while electroanatomic scars, corresponding to fibrofatty
replacement, appear red (voltage of local bipolar electrograms
<0.5 mV). a Right oblique anterior view of EVM showing mild
fibrofatty replacement of the RV (8.4 % of total RV area) with
electroanatomic scars confined to the infero-basal and outflow tract

regions. b Right oblique anterior view of EVM showing a large
electroanatomic scar covering 19.4 % of the RV area with involvement
of the infero-basal, antero-lateral, and outflow tract regions. c Antero-
posterior view of EVM showing diffuse RV involvement (68.1 % of
total RV area). Bottom: correlation between the presence (d) and extent
(e) of bipolar RVelectroanatomic scar and incidence of arrhythmic events
during follow-up in a group of 69 ARVC patients [38]. The data confirm
the correlation between the degree of ARVC phenotypic expression and
arrhythmic risk (modified with permission from Zorzi et al. [38] and
Migliore et al. [41•])
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There is no demonstration that mutations in specific des-
mosomal genes or type of mutation (missense versus non-
missense) confers a higher arrhythmic risk, although a more
prevalent LV involvement is associated with desmoplakin
gene mutation [5, 43, 50, 51]. Instead, carrying more than
one gene mutation (i.e., compound and digenic heterozygos-
ity) not only accounts for a greater penetrance and severity of
phenotypic expression [43, 50–53], but also increases the risk
of lethal arrhythmias. In a prospective study on 134 desmo-
somal gene mutation carriers, demonstration of multiple des-
mosomal gene mutations on genotype identified individuals at
increased risk of major arrhythmic events since birth and
remained an independent determinant of adverse outcome at
multivariable analysis [5].

Arrhythmic Risk of Genotype-Positive Patients
with No or Mild Disease Expression

The arrhythmic risk stratification traditionally relies on
the presence and severity of the ARVC phenotypic ex-
pression. Accordingly, the risk of SCD among desmo-
somal gene mutation carriers is considered low [9].
Recent experimental studies suggested that genetically
determined abnormalities of desmosomal proteins may
result in secondary dysfunction of both voltage-gated
sodium channels and gap junction proteins. As a conse-
quence, desmosomal gene mutation carriers may harbor
arrhythmogenic mechanisms at a molecular and cellular
level similarly to those with Brugada syndrome before

and/or independently of structural fibrofatty myocardial
replacement [12–16, 54]. This primarily electrical disorder
may account for SCD during the so-called Bconcealed^ (pre-
clinical) phase of the disease. However, three recent
prospective studies from different centers found that
DS-gene mutation carriers with no or borderline ARVC
phenotype had a favorable outcome over a long-term
follow-up and confirmed that the arrhythmic risk of these
individuals remains low until the disease becomes clinically
overt (Fig. 2) [47, 55•, 56•].

Fig. 2 Arrhythmia-free survival in carriers of desmosomal gene
mutations. Right: Kaplan-Meier analysis of survival from sustained
ventricular arrhythmias or sudden death according to the degree of
phenotypic expression in a cohort of 136 desmosomal gene mutation
carriers. The risk of patients with no or mild phenotypic expression
who did not fulfill criteria for Bdefinite^ ARVC according to the 2010
International Task Force Criteria showed a good outcome with only 1 out
of 76 individuals experiencing sudden cardiac death during a long-term

follow-up (and no events in the remaining). The patient was found to be
affected by Bleft-dominant^ arrhythmogenic cardiomyopathy at autopsy.
Left: Kaplan-Meier analysis of survival from sustained ventricular
arrhythmias or sudden death in the subgroup of 40 patients with
Bdefinite ARVC^ according to the presence or absence of major
arrhythmic risk factors (syncope, non-sustained ventricular tachycardia,
moderate or severe ventricular dysfunction) (reproduced with permission
from Zorzi et al. [55•], by permission of Oxford University Press)

Fig. 3 Post-contrast cardiac magnetic resonance findings of an
asymptomatic desmoplakin gene mutation with left-dominant
arrhythmogenic cardiomyopathy. Four-chamber (a) and short-axis (b)
views showing late gadolinium enhancement mostly involving the
subepicardial layer of the posterolateral left ventricular wall at mid-
basal level (white arrows), in the absence of other morpho-functional
ventricular abnormalities typical of arrhythmogenic cardiomyopathy.
Both electrocardiogram and echocardiogram were normal (reproduced
with permission from Zorzi et al. [55•], by permission of Oxford
University Press)
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On the other hand, it should be highlighted that there
are rare ARVC phenotypic variants, typically observed
among desmoplakin gene mutation carriers, which are
characterized by early and dominant LV involvement. As
mentioned, LV ARVC is characterized by epicardial
fibrofatty scar of the LV wall, which is difficult to detect
by ECG and echocardiography and acts as a concealed
substrate for life-threatening arrhythmic events and SCD.
Detection of subepicardial scar requires more sophisticated
imaging tools such as contrast-enhanced cardiac magnetic
resonance, and use of this technique may improve our ability
to refine arrhythmic risk stratification particularly in family
members or desmosomal gene mutation carriers (Fig. 3)
[55•, 57].

Indications for ICD Implantation

There is general agreement that patients who have survived
cardiac arrest due to VF or suffered hemodynamically unsta-
ble VT are at high risk of SCD and benefit from an aggressive
therapy with ICD implantation for secondary prevention.
Although an aggressive management approach with broad
indications to prophylactic ICD implantation in ARVC pa-
tients, also for those with mild or no phenotypic expression,
has been the practice in the past, the current management
guidelines based on the available data that the arrhythmic risk
correlates with the severity of the disease phenotype recom-
mend that patients with no risk factors are treated conserva-
tively [9].

Table 2 Indications for ICD
implantation according to the
2008 ACC/AHA/HRS
BGuidelines for device-based
therapy of cardiac rhythm
abnormalities,^ the 2015 ESC
BGuidelines on ventricular
arrhythmias and the prevention of
sudden cardiac death, and the
International Task Force
consensus document on
BTreatment of Arrhythmogenic
right ventricular cardiomyopathy/
dysplasia^

Class of indication ACC/AHA/HRS
2008 guidelines
[58]

ESC 2015
guidelines [59•]

International Task Force
2015 consensus [60••]

Class I—ICD implantation is
recommended (general agreement
of studies/opinion of experts in
favor of ICD)

• Cardiac arresta • Cardiac arrest • Cardiac arrest

• Sustained VT,
either unstable or
stablea

•
Hemodynamic-
ally unstable VT

• Hemodynamically
unstable VT

• Syncope and
inducible
hemodynamical-
ly unstable VT/
VFa

• Severe RVand/or LV
dysfunction

• LV-EF ≤35 % and
NYHA class II–
IIIa

Class IIa—ICD implantation should
be performed (weight of evidence/
opinion is in favor of ICD)

• LV-EF ≤35 % and
unexplained
syncopea

•
Hemodynamic-
ally stable VT

• Hemodynamically
stable VT

• Unexplained syncope

• ≥1 risk factors
(Table 1)

• Non-sustained VT

• Moderate RVand/or
LV dysfunction

Class IIb—ICD may be implanted
(indications to ICD are less well
established by evidence/opinion)

• LV-EF ≤35 % and
NYHA class Ia

• ≥1 risk factors
(Table 1)

• ≥1 other risk factors
(Table 1)

• Family history of
SCDa

• Unexplained
syncope and
advanced
diseasea

Class III—ICD implantation should
not be implanted (evidence or
general agreement against ICD
implantation)

• ARVC with no risk
factors

• Carriers of
pathogenetic
mutations with no or
mild phenotypic
expression

ACC American College of Cardiology, AHA American Heart Association, ARVC Arrhythmogenic right ventric-
ular cardiomyopathy, EF ejection fraction, ESC European Society of Cardiology, ICD implantable cardioverter
defibrillator, LV left ventricular, NYHA New York Heart Association, HRS Heart Rhythm Society, RV right
ventricular, SCD sudden cardiac death, VF ventricular fibrillation, VT ventricular tachycardia
a General indications that do not apply specifically to ARVC
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Table 2 summarizes indications for ICD therapy in
ARVC proposed by three main consensus documents.
The 2008 ACC/AHA/HRS BGuidelines for device-
based therapy of cardiac rhythm abnormalities^ [58]
provided general recommendations for ICD implantation
in patients with history of cardiac arrest, sustained VT,
severe LV dysfunction, unexplained syncope, and induc-
ible VT/VF at PVS irrespective of the underlying dis-
ease. With regard to ARVC, the indication to ICD im-
plantation for primary prevention in patients with ≥1
arrhythmic risk factors was classified as a class IIa.
The 2015 European Society of Cardiology BGuidelines
on Ventricular Arrhythmias and Prevention of Sudden
Cardiac Death^ included a specific section on ARVC
[59•]. The only class I recommendation for ICD implan-
tation is a history of cardiac arrest or hemodynamically
unstable VT. According to ESC Guidelines, an ICD
should also be considered in patients with a history of
well-tolerated sustained VT (class IIa) and may be con-
sidered in patients with ≥1 recognized arrhythmic risk
factors (class IIb), balancing the risk of ICD therapy,
including long-term complications, and the benefit for
the patient. Recently, an International Task Force of
experts from both Europe and USA produced a consen-
sus documents on treatment of ARVC [60••]. This
International Task Force document provided a summary
of existing evidence and a straightforward set of recom-
mendations aimed to guarantee adequate prevention of
SCD in patients at risk, yet avoiding overtreatment in
asymptomatic patients or healthy gene carriers. With
regard to indications to ICD implantation, the document
defined three groups of ARVC patients according to
their arrhythmic risk (Fig. 4). The Bhigh-risk^ group
category includes patients with a history of cardiac

arrest or hemodynamically unstable VT or those with
severe ventricular dysfunction, either right (RV fraction-
al area change ≤17 % or RV ejection fraction ≤35 %) or
left (LV ejection fraction ≤35 %). The indication to ICD
implantation in this subset of patients was a class I. The
Bintermediate risk^ category included primary preven-
tion patients with ≥1 risk factors reported in Table 1.
There was general agreement that syncope, non-sustained
VT, or moderate right (RV fractional area change 17–24 % or
RVejection fraction 36–40%) and/or left (LVejection fraction
36–45 %) ventricular dysfunction should be deemed Bmajor^
risk factors and an ICD reasonably indicated (class IIa). On the
other hand, ICD therapy may be considered in selected pa-
tients with ≥1other risk factors, whose arrhythmic risk is not
sufficiently high to warrant systematic ICD implantation
(class IIb). Finally, the low-risk category includes ARVC pa-
tients with mild phenotypic expression and no risk factors or
carriers of pathogenic mutations with no signs of disease. For
these patients who have an estimated annual event rate <1 %/
year, ICD therapy is not recommended [23, 32, 56•].

Other Therapies to Prevent Sudden Death

Physical exercise may promote ventricular arrhythmias
and SCD in two ways. First, by increasing myocardial
wall stress, it may accelerate the physiopathological pro-
cess of myocyte death and fibrofatty replacement [61].
Second, adrenergic stimulation during sports activity
may trigger VF in affected individuals, as suggested
by the fact that ARVC patients have a fivefold higher
risk to die suddenly during sports activity than at rest
[7]. Recent studies in desmosomal gene mutation car-
riers showed that individuals who practiced competitive

Fig. 4 Risk stratification and
indications to ICD implantation
according to the 2015
International Task Force
consensus document on treatment
of arrhythmogenic right
ventricular cardiomyopathy.
ARVC arrhythmogenic right
ventricular cardiomyopathy, ICD
implantable cardioverter
defibrillator, NSVT non-sustained
ventricular tachycardia, VT
ventricular tachycardia
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Fig. 5 Influence of sports activity in the pathophysiology of
arrhythmogenic cardiomyopathy, from desmosomal gene mutation
to sudden cardiac death. Sports activity may promote development
of phenotypic expression, accelerate disease progression, and

trigger life-threatening ventricular arrhythmias (reproduced with
permission from Corrado et al. [64], by permission of Oxford
University Press)
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sports activity showed a more severe disease phenotype
and a higher risk of malignant ventricular arrhythmias
[62•, 63]. As a consequence, patients with a definite
diagnosis of ARVC (and possibly even young carriers
of desmosomal gene mutations with no features of the
disease) should be restricted from participation in athlet-
ic activities, with the possible exception of recreational
low-intensity sports (Fig. 5) [60••, 64]. In addition,
there is a strong rationale for the use of beta blockers
in ARVC because of the recognized pro-arrhythmic role
of adrenergic stimulation and because they lower the
mechanical stress on myocytes with genetically defec-
tive desmosomes. As a result, the recent Task Force
consensus document on ARVC therapy states that beta
blockers should be considered in all ARVC patients,
particularly in those with a history of ventricular ar-
rhythmias [60••].

Finally, antiarrhythmic drug therapy and catheter ab-
lation aim to improve quality of life by preventing
symptomatic ventricular arrhythmias but should not be
considered as an alternative to ICD implantation be-
cause they did not demonstrate to prevent SCD.

Conclusions

Indications for prophylactic ICD therapy in ARVC pa-
tients with no previous cardiac arrest or unstable VT
remain a matter of debate. The decision should be made
on a case-by-case basis, by balancing the strength of the
arrhythmic risk factors with the significant risk of
device-related complications as well as with the impact
of ICD on quality of life. Indications for ICD implan-
tation may vary in different countries as a consequence
of several factors, so threshold for implantation is gen-
erally lower in the USA in comparison with Europe.
However, there is general agreement among experts
from both sides of the ocean that ARVC patients with
no risk factors or desmosomal gene mutation carriers
with no or mild phenotypic expressions have a low
arrhythmic risk and do not require an ICD.
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