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La cardiomiopatia aritmogena € una cardiomiopatia ereditaria caratterizzata dalla presenza

di aritmie ventricolari e un aumentato rischio di morte cardiaca improvvisa.

Sebbene prevalgano le anomalie strutturali del ventricolo destro, € ben noto che il
coinvolgimento del ventricolo sinistro € comune, in particolare nella malattia avanzata, e che
ci sono delle forme dominanti sinistre.

La caratteristica patologica della CMA ¢é la perdita di miociti con sostituzione fibro/fibro-
adiposa

Prevalenza stimata nella popolazione adulta: 1 su 5000

Non nota la prevalenza nella popolazione pediatrica essendo ancora piu rara
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Arrhythmogenic
Cardiomyopathy
(ACM)
|
Dominant-right Biventricular
(ARVC) -morpho-functional and/or
- morpho-functional and/or structural RV criteria
structural RV criteria and
. - morpho-functional and/or
-no morpho-functional and/or S
structural LV criteria e

Dominant-left
(ALVCO)
- LV structural criterion

plus

- ACM-gene mutation

-no morpho-functional and/or
structural RV criteria
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Category Right ventride (upgraded Left ventride (new

( . shnormalities » Global LV systolic dysfunction ( de pression of LV EF or reduction of echo-
= » Regional RV akinesia, dy skinesia, or bulging plus one of the following: cardiographic global longitudinal strain), with or without LV dilatation

L Morpho-functional By echocardiography, CME or angiography: By echocardiography, CMR or angiography:Minor

9t wentricular Major

4 ADVANES IN CARDIC EXPERENCE - global RV dilatation (increase of RV EDV according to the imaging test  (increase of LV EDV according to the imaging test s pedific nomograms for
spedfic nomograms) age, sex, and BSA)
- alahal RV custalic duchinetion fradiction of R EF aconeding to the Minor .
L Morpho-functlonal By EChocardwngh-v’ CMR or anglogmphy: * Regional LV hypokinesia or akinesia of LV free wall, septum, or both
ventricular Major
abnormalities . — —_— . . b . S R 7
+ Regional RV akinesia, dyskinesia, or bulging plus one of the following: “'V. Ventricular Major
- global RV dilatation (increase of RV EDV according to the imaging test arrhythmias ) )
specific nomograms) *+ Frequent ventricular extrasystoles (>500 per 24 h), non-sustained or
- global RV systolic dysfunction (reduction of RV EF according to the sustained ventricular tachycardia of LBBB morphology
imaging test specific nomograms) hi Minor
Minor + Frequent ventricular extrasystoles (=500 per 24 h), non-sustained or
or sustained ventricular tachycardia of LBBB morphology with inferior
* Regional RV akinesia, dyskinesia or aneurysm of RV free wall bs axis (“RVOT pattern”)
II. Structural By CE-CMR:Major
myocardial . =
e pleted
sbnormalities Transmu r_al LGE (§IIla pattern) of ) _
>1 RV region(s) (inlet, outlet, and apex in 2 orthogonal views) ompleted
By EMB ( limited indications ):Major L f - ]
: . ooy o elt ventricle (new
+ Fibrous replacement of the myocardium in 21 sample, with or without nend of QRS + Low QRS voltages (<(
fatty tissue obesity, emphysema, d . i i :
UIE MIENL Prowraidl waus | vi v va )
= Terminal activation duration of QRS =55 ms measured from the nadir ]ag nD S t] [: En t EI.] a )
of the § wave to the end of the QRS, induding R, in V1,Y2, or V3 (in the
absence of complete RBBB)
V. Ventricular Major Minor
V. DEDOIari zation Minor equent ventricalar extrasystoles (=500 per 24 h), non-sustained or
abnormaliﬁes stained ventricular tachycardia with a RBBB morphology (exduding

« Epsilon wave (reproducible low-amplitude signalsbetween end of QRS © Tscicilar pattern)
complex to onset of the T wave) in

axis (“RVOT pattern™)
VL. Family Major
history/genetics
e = ACM confirmed in a first-degre e relative who meets diagnostic criteria
= ACM confirmed pathologically at autopsy or surgery in a first degree relative
= ldentification of a pathogenic or likely pathogenetic ACM mutation in the patent under evaluation
Mmar

= History of ACM in a first-degree relative in whom it is not possible or practical to determine whether the family member meets diagnostic criteria

= Premature sudden death (<35 years of age) due o suspected ACM in a Arst-degree relative
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and/or structural RV criteria

=1 major or minor morpho-functional

YES

=1 major or minor morpho-functional
and/or structural LV criteria

NO
ARVC
RV criteria
N.
2 major

2 minor /I\"‘

r | major + 2 minor

—

major structural
LV criterion

o 7
PLUS
YES N
Pathogenic or likely
pathogenic ACM-causing
gene mutation
|
BivenTRiCULAR | [IALVER
RV or LV criteria
N.

2
2 minor ‘/l\a" 1 major + 2 minor

major

or 4 minor g . or 4 minor
l 1| major + 2 minor 1 1 1 major + 2 minor
or 3 minor or 3 minor 1
POSSIBLE || BORDERLINE || DEFINITE POSSIBLE BORDERLINE DEFINITE
ARVC ARVC ARVC BIVENTRICUAR || BIVENTRICULAR || BIVENTRICULAR
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Diagnosis of
Arrhythmogenic
Cardiomyopathy J
Am Heart Assoc.
2021;10:e021987
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Figure 2 Disease-causing genetic defects in arrhythmogenic cardiomyopathy according to predominant ventricular involvement. Mutations in DSP,
PLN and FLNC genes are the most common gene defects causing arrhythmogenic left ventricular cardiomyopathy. LV, left ventricle; RV, right ventricle.

Corrado D, Basso C. Heart 2022;108:733-743.
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James et al. Circ Genom Precis Med.
2021;14:e003273




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

\CES IN CARDIAC EXPERIENCE

[gene [ Limited (0-6) Moderate (7-11) Strong (12-18) N
2 2 3 4 L) 6 7 8 9 10 11 12 13 14 15 16 17 18

ACTC1

CDH2
CTNNA3
CYPHER
DES
DSC2
DSG2
DSP

Jup
LMNA
MYBPC3
MYH?
MYL2
MYL3
PKP2
PLN
RyR2
SCNSA
TGFB3
TPl
TMEM43

TNNI3
TNNT2

TPM1
James et al. Circ Genom Precis Med.

2021;14:e003273
' SSSSSSSSS““™““EEEE———

TIN




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACE® ™

Definitive
PKP2 12 6 18 ++++ AD Classic ARVC
DSP 12 2.5 145 +++ AD/AR Frequent left ventricular involvement.
Occasional hair and skin features.
Rare homozygous variants—Carvajal Syndrome
(cardioectodermal)
DSG2 12 6 18 +++ AD/AR Frequent left ventricular involvement
DSC2 8.5 5.5 14 ++ AD/AR ARVC
JUP 105 55 16 + (higher in Naxos, Greece) | AR Naxos disease (cardioectodermal)
TMEM43 8.1 5 131 ++ (higher in Newfoundland) | AD Extremely high sudden death rates in males.
Moderate
PLN 8 3 11 ++ (higher in Netherlands) | AD Frequent left ventricular involvement.
Also associated with dilated cardiomyopathy.
DES 6 3.5 9.5 + AD Conduction system abnormalities common.
Skeletal myopathy possible.
Definitive evidence gene for desminopathy

James et al. Circ Genom Precis Med.
2021;14:e003273
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2019 HRS expert consensus statement on evaluation,

risk stratification, and management of
arrhythmogenic cardiomyopathy @ ©

Jeffrey A. Towbin, MS, MD (Chair),"* William J. McKenna, MD, DSc (Vice-Chair),

Section 2 Arrhythmogenic cardiomyopathy

2.1. Arrhythmogenic cardiomyopathy

ACM is defined as an arrhythmogenic heart muscle disorder
not explained by ischemic, hypertensive, or valvular heart
disease. ACM may present clinically as symptoms or docu-
mentation of atrial fibrillation, conduction disease, and/or
right ventricular (RV) and/or left ventricular (LV) arrhythmia
(Figure 2).

The etiology may be part of a systemic disorder (eg,
sarcoidosis, amyloidosis), an apparently isolated cardiac ab-
normality (eg, myocarditis), an infection (eg, Chagas dis-
ease), or be genetic (eg, desmosomal arrhythmogenic right
ventricular cardiomyopathy [ARVC] or arrhythmogenic left

ventricular cardiomyopathy [ALVC], lamin A/C, filamin-C,
phospholamban) with particular phenotypic (cardiac, cuta-
neous, immunologic) features (Figure 3). lIon channel dis-
ease, which can also cause ACM, is considered in Section
4 Disease Mechanisms and is discussed in other clinical prac-
tice documents. Similarly, sarcoidosis and Chagas disease,
which are important causes of ACM, are discussed only
briefly because they are the subject of other clinical practice
documents. In contrast, the arrhythmic management of

A distinguishing feature of ACM is the clinical presenta-
tion with documented and/or symptomatic arrhythmia. The




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACE© ™

Arrhythmogenic Right Ventricular
Dysplasia/Cardiomyopathy in the
Pediatric Population

Clinical Characterization and Comparison

With Adult-Onset Disease

Anneline S.J.M. te Riele, MD,*| Cynthia A. James, PuD,* Abhishek C. Sawant, MD,* Aditya Bhonsale, MD,*
Judith A. Groeneweg, MD, PuD, ! Thomas P. Mast, MD,| Brittney Murray, MS,* Crystal Tichnell, MGC,*

Dennis Dooijes, PuD,: 1. Peter van Tintelen, MD, PuD,! | Daniel P. Judge, MD,* Jeroen F. van der Heijden, MD, PuD, |
Jane Crosson, MD, ¥ Richard N.W. Hauer, MD, PuD,: Hugh Calkins, MD,* Harikrishna Tandri, MD*

Clinical Presentation and Heart Failure in

Children With Arrhythmogenic Cardiomyopathy

Elodie Surget®, MD; Alice Maltret®, MD; Francesca Raimondi, MD; Veronique Fressart®, MD;
Damien Bonnet®, MD, PhD; Estelle Gandjbakhch®, MD, PhD; Diala Khraiche®, MD

Phenotypic Manifestations of mn
Arrhythmogenic Cardiomyopathy in
Children and Adolescents

Elizabeth S. DeWitt, MD,"" Stephanie F. Chandler, MD,"" Robyn J. Hylind, MS, CGC,""

Virginie Beausejour Ladouceur, MD,"" Elizabeth D. Blume, MD," Christina VanderPluym, MD,"

Andrew J, Powell, MD," Francis Fynn-Thompson, MD, Amy E. Roberts, MD," Stephen P. Sanders, MD,"*
Vassilios Bezzerides, MD, PuD,™" Neal K. Lakdawala, MD," Calum A. MacRae, MD, PuD,’

Dominic J. Abrams, MD, MBA™"

Clinical Characteristics and Follow-Up of m
Pediatric-Onset Arrhythmogenic
Right Ventricular Cardiomyopathy

Robert W, Roudijk, MD,"" Lisa Verheul, MD," Laurens P. Bosman, MD,""” Mimount Bourfiss, MD,"

Johannes M.P.J, Breur, MD, PuD,” Martijn G. Slieker, MD, PuD,* Andreas C. Blank, MD, PuD,” Dennis Dooijes, PuD,"
Jeroen F, van der Heijden, MD, PuD," Freek van den Heuvel, MD, PuD," Sally-Ann Clur, MD, PuD,’

Floris E.A., Udink ten Cate, MD, PuD,* Maarten P, van den Berg, MD, PuD," Arthur A.M., Wilde, MD, PuD,’

Folkert W, Asselbergs, MD, PuD," " J, Peter van Tintelen, MD, PuD,"" Anneline S,J.M. te Riele, MD, PaD""




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACE® ™™

Arrhythmogenic Right Ventricular

Dysplasia/Cardiomyopathy in the Arrhythmogenic Cardiomyopathy in
Pediatric Population

Children and Adolescents
Te Riele et al. J A C C: Clin Electrophysiol 2015 De Witt et al. JACC 2019 Jul 23;74(3):346-358.
Dec;1(6):551-560

Phenotypic Manifestations of

Clinical Characteristics and Follow-Up of  Cjinical Presentation and Heart Failure in
Pediatric-Onset Arrhythmogenic

Right Ventricular Cardiomyopathy Children With Arrhythmogenic Cardiomyopathy

. . . Surget et al. Circ Arrhythm Electrophysiol. 2022;15:e010346.
Roudijk et al. J A C C: Clin Electrophysiol 2022
Mar;8(3):306-318
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 Patients F M Age Biventricular LV dominant R\
involvement form dominant
form
21 15 (71.4%) 6 (28.6%) 13.9 £2 12 (57.1%) 1(4.8%) 8 (38.8%)
(10-17)
Medical History  Incidental Positive family Pre-syncope/  Syncope Aborted  Histological
finding of history of palpitation during SCD diagnosis
arrhythmias  SCD/ACM, sport (acute
ectodermal HF/suspected
skin changes myocarditis)
9 (42.9%) 6 (28.9%) 1(4.8%) 2 (9.5%) 1(4.8%) 2 (9.5%)
VT/VF TRNAV Low voltages/fragmented
EPS and 3D electrograms ECG Holter:
EAM(15pts) 5 (509 1(6.7%) 12 (80%) BURDEN MEDIO 7%
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Echocardiogram normal Severe biv systolic Moderate Subtle/aspecific
(21 pts) dysfunction and RV RV/LV systolic  findings
dilatation/dysfunction dysfunction
10 (47.6%) 2 (9.5%) 2 (9.5%) 7 (33.3%)
CMR (17 pts) RV dilatation RV RV wall motion RV LGE
dysfunction abnormalities
12 (70.6%) 6 (35.3%) 11 (64.7%) 9 (52.9%)
LV LV dysfunction LV wall motion LV LGE
dilatation abnormalities
4 (23.5%) 5(29.4%) 2 (11.8%) 9 (52.9%)
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DSP: c.4787delA p.Glu1597SerfsTer5

I
P I ¢
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2
Patient Class 5, P, paternal
3
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4
DSG2:c.1256A>T (p.Asp419Val) Class 3, VUS, paternal
patient = PKP2:c.1163G>C (p.Arg388Pro) Class 3-4, VUS-LP, de
5 novo
Patient ~ Negative
6
Patient  Negative, microdel 16p13.11
7 (1.6Mb)
PKP2: c.148_151delACAG Class 5, P, maternal
patient | Thr50SerfsTer61; Class 2-3, LB- VUS,
8 PKP2: c.464G>C (Ser155Thr) paternal
patient DSP:c.2584C>T (p.GIn862Ter) Class 5, P, paternal
9 DSC2:¢.1304T>C (p.lle435Thr) Class 3, VUS, paternal
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14

Patient

15

Patient

16

Patient

17

Patient
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Patient

19
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20

DSP: c.6090_6091delTT p.Leu2031GlyfsTer29 " Class 5, P, maternal

Carvajal S
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Follow-up: 5.46 + 3.17 years
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Utility of Exercise Testing in Children and Teenagers With
Arrhythmogenic Right Ventricular Cardiomyopathy

Ilan Buffo Sequeira, MD™", Joel A. Kirsh, MD", Robert M. Hamilton, MD",
Jennifer L. Russell, MD", and Gil J. Gross, MD"*

Arrhythmogenic right ventricular cardiomyopathy (ARVC) is increasingly recognized
as an important cause of exertional sudden death in otherwise healthy young individ-
uals and athletes. Graded exercise testing is routinely included in the evaluation of
patients with suspected ARVC, but its diagnostic utility has not been systematically
assessed. Using a single-center retrospective design, the rhythm response to graded
exercise testing was examined in 33 tests performed in 16 young (aged <18 years)
patients with established diagnosis of ARVC. Ventricular premature complexes (VPCs)
were classified as absent (graded 0), as being isolated or in couplets (graded 1), or as
comprising nonsustained ventricular tachycardia (graded 2) during pretest rest, at peak
exercise, and during postexercise recovery. VPCs were absent at rest in 21 of 33 studies,
subsequently appearing at peak exercise in 4 studies and during recovery in 2 studies.
Isolated VPCs and couplets were present at rest in 9 of 33 studies, with subsequent
exercise provoking higher grade ectopic activity in 2 instances at peak exercise and in
1 case during recovery, while VPCs decreased or remained unchanged in all other cases.
In all 3 instances in which ventricular tachycardia was observed during pretest rest,

during recovery) in VPC grade. In conclusion, the exercise response of ventricular
ectopic activity is highly variable in young patients with ARVC. The diagnostic utility
of graded exercise testing is thus questionable in young patients with suspected ARVC,
and the absence or suppression of VPCs during exercise should not be considered reassuring
in terms of its diagnostic exclusion. © 2009 Elsevier Inc. All rights reserved. (Am J Cardiol
2009;104:411-413)




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

Contents lists available at ScienceDirect

International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

Myocardial inflammation detected by cardiac MRI in Arrhythmogenic
right ventricular cardiomyopathy: A paediatric case series

Duarte Martins ““*, Caroline Ovaert ¢, Diala Khraiche °, Nathalie Boddaert ¢, 2018
Damien Bonnet *, Francesca Raimondi *©

We provide evidence that ARVC can often present as recurrent
myocarditis-like episodes with evidence of myocardial inflammation
at (MR in children and adolescents. These episodes have no association
with infectious triggers, rather seeming to be triggered to some extent
by effort. We believe they represent an active hot phase of the disease
and may lead to disease progression.

‘Hot phase’ clinical presentation in
arrhythmogenic cardiomyopathy 2021

Riccardo Bariani @ !, Alberto Cipriani', Stefania Rizzo', Rudy Celeghin’,

Maria Bueno Marinas', Benedetta Giorgi?, Monica De Gaspari', llaria Rigato',

Loira Leoni', Alessandro Zorzi', Manuel De Lazzari', Alessandra Rampmo’ 2

Sabino lliceto', Gaetano Thiene', Domenico Corrado', Kalliopi Pilichou’,
Cristina Basso'. Martina Perazzolo Marra', and Barbara Bauce'*

Paediatric population subgroup

When focusing on AC patients <18 years of age (n 12, 5 males and 7
females), they had more frequently recurrent episode of chest pain
compared with older subjects (63% vs. 36%, P=10.075). In addition,
troponin I/CPK dosage showed significantly higher peak values in the
younger population. Regarding ECG features, the presence of ST-
segment elevation during the hot phase (18% vs. 25%, P=0.109) and
the degree of electrical instability [presence of major ventricular
arrhythmias (27% vs. 25%, P=0.261] were similar in the two groups,
Finally, in younger subjects CMR showed more frequently the pres-
ence of oedema/hyperaemia compared with the older group (46%
vs. 8%, P=0.05).

‘Hot phase' represents an uncommon clinical presentation of AC, which often occurs in paediatric patients and
carriers of desmoplakin gene mutations. Tissue characterization, family history, and genetic test represent funda-

mental diagnostic tools for differential diagnosis.
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Desmoplakin Cardiomyopathy, a Fibrotic and
Inflammatory Form of Cardiomyopathy Distinct
From Typical Dilated or Arrhythmogenic Right
Ventricular Cardiomyopathy

Smith et al Circulation 2020 Jun
9:141(23):1872-1884

¢ Episodi ricorrenti di myocardial injury
«* Aritmie ventricolari
¢ Fibrosi ventricolare sinistra (subepicardica...)

+» Disfunzione ventricolare sinistra
+»* Rischio aritmico non correlato al sesso maschile come per la forma classica di ACM

¢ Aritmie come epifenomeno dell'infiammazione e della fibrosi (vs CMD)

+» Cascata inflammatoria come target terapeutico
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In some patients with JUP/homozygous pathogenic variants (or
S. di Naxos biallelic), sparse WH or even alopecia were reported. Alopecia S. di Carvajal
has been related mostly to DSP variants (63). -
Keratotic lesions on the palms and soles generally develop
during the second year of life when the child is using hands
and feet (60, 63). In early infancy, eczematous lesions, fragile
skin or even erosion and ulcers have been observed on the
perioral and sacral areas or dorsal surfaces of the hands and legs
(Figure 6). Nail dystrophy and dental anomalies may be part of
the phenotype particularly of pathogenic DSP variants (61, 64).
Pemphigus-like vesicular lesions on palms, soles and knees have
been reported as well (65). OI note, neonatal lethal epidermolysis
has been reported in both JUP and DSP homozygous variants

Riele, A.S.J.M.T.; James, C.A.; Calkins, H.; Tsatsopoulou, A. Arrhythmogenic Right
Ventricular Cardiomyopathy in Pediatric Patients: An Important but Underrecognized
Clinical Entity. Front. Pediatr. 2021, 9, 750916.
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Palmoplantar Keratoderma and Woolly Hair Revealing Asymptomatic Arrhythmogenic Cardiomyopathy

lobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

Liliana GUERRA?®, Monia MAGLIOZZI*", Anwar BABAN?*, Corrado DI MAMBRO?, Giovanni DI ZENZO!, Antonio NOVELLI?,

May EL HACHEM*, Giovanna ZAMBRUNOS and Daniele CASTIGLIA®

!Laboratory of Molecular and Cell Biology, IDI-IRCCS, via dei Monti di Creta 104, IT-00167 Rome, *Medical Genetics Unit and Laboratory
of Medical Genetics, *Pediatric Cardiology and Cardiac Arrhythmia/Syncope Unit, Department of Pediatric Cardiology and Cardiac Surgery,
‘Dermatology Unit, and ‘Genetics and Rare Diseases Research Division, Bambino Gesl Children’s Hospital, IRCCS, Rome, Italy. E-mail:

l.guerra@idi. it

The association of woolly hair and palmoplantar kera-
toderma (PPK) has been found in 2 autosomal recessive
syndromic disorders: Naxos diseases (OMIM 601214)
and Carvajal syndrome (OMIM 605676), both also pre-
senting progressive arrhythmogenic cardiomyopathy.
Naxos disease is characterized by the triad of diffuse
PPK. woolly hair and right ventricular (RV) arrhythmo-
genic cardiomyopathy (AC) and is caused by homozy-
gous mutations in the plakoglobin gene (JUP) (1). Car-
vajal syndrome manifests with striated and Tokal PPR.
woolly hair and lefi-dominant dilated cardiomyopathy
and is due to recessive mutations in the desmoplakin gene
(DSP) (2). Few patients with these syndromes have been
described (3-6). AC due to autosomal dominant DSP
mutations, with (OMIM: 615821) or without (OMIM
607450) hypo/oligodontia, may be also associated with
PPK and woolly hair (5-7).

Acta Derm
Venereol 2019; 99:
831-832
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. Bambina di 5 anni

. Genitori non consanguinei, storia familiare negativa
per CMP o MCl in eta giovanile

. Viene seguita dal punto di vista dermatologico per
capelli radi, sottili, colore chiaro, fragili, mai tagliati
dalla nascita

. Inoltre all’eta di 1 anno compare una lieve
ipercheratosi palmare

. Unghie e denti normali

. Biopsia cutanea: quadro compatibile con patologia

desmosomiale

. Analisi genetica: varianti genomiche c.4787delA e
€.6090_6091delTT entrambe in eterozigosi nel gene
DSP; a livello proteico determinano rispettivamente le
varianti p.Glu1597SerfsTer5 e p.Leu2031GlyfsTer29. La
variante genomica c.4787delA e' a segregazione
paterna, mentre la variante c.6090_6091delTT €'
segregata dalla madre (VoUS)

Progressiva dilatazione e moderata riduzione

della funzione ventricolare sinistra sistolica

RMN cuore: Esile quota di late enhancement

biventricolare a distribuzione

prevalentemente subepicardica sn. Quadro

cardio-RM suggestivo di cardiomiopatia a

coinvolgimento biventricolare.

DIAGNOSI DI SINDROME DI CARVAJAL

SEF: durante stimolazione da un sito prossimo

all'area di bassi voltaggi, potenziali tardivi e

frammentati, in sede infero-setto-basale, si

induce con singolo extrastimolo (ciclo sinusale

360, 5152 260/300 ms) fibrillazione

ventricolare (durata 11,8 s), trattata con

singolo shock bifasico 200 J efficace....

Impianto S-ICD (eta 10 anni)
Guerra et al. Acta
Derm Venereol
2019; 99: 831-832
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Arrhythmogenic Right Ventricular Cardiomyopathy
(Naxos Disease): Report of a Turkish Boy

NAZMI NARIN,* MUSTAFA AKCAKUS,* TAMER GUNES.,* ALPAY CELIKER,T
ALI BAYKAN,* KAZIM UZUM,* AYTEN FERAHBAS+

From the Departments of *Pediatrics and ¥Dermatology, Erciyes University, School of Medicine, Kayseri,
and the Department of tPediatric Cardiology, Hacettepe University, School of Medicine, Ankara, Turkey
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TERAPIA E PREVENZIONE DELLA MORTE CARDIACA IMPROVVISA

B-Bloccante/terapia antirimodellante

ARITMIE VENTRICOLARI/STRATIFICAZIONE DEL RISCHIO

Farmaci antiaritmici/ICD/ablazione transcatetere
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Corrado et al
Treatment of
ARVC/D.
Circulation 2015
Aug 4;132(5):441-
[e]

> major risk factors*®:
-Aborted SCD due to FV

: - Syncope - - e -No nisk factors
~Sustained VT : - NSVT S -Healthy gene camicrs
-Severe dysfunction of - Moderate dysfunction

RV, LV, or both of RV, LV or both

ICD should be
considered
(Class 1la)

ICD ' be
o iy ICD non indicated
(Class 11b) (Class I11)

indication for ICD implantation in this subset of patients was Class |. The intermediate-risk
category included patients with =1 major risk factors (cardiac syncope, nonsustained VT, or
moderate RV or LV dysfunction in whom implantation is reasonable; Class lla). A third, lower-
risk group was defined as those with =21 “minor” risk factors (eg, frequent PVCs, inducible VT
at EPS, male sex, complex genotype, younger age, T-wave inversion on V4 and beyond). For

ese patients, implantation can be considered, especially It there are multiple risk factors,
but should not be systematically performed. Finally, there is a low-risk group in whom the risk

1ICD indicated
(Class I)
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@ E S C European Heart Journal (2019) 40, 1850-1858

European Society doi:10.1093/eurheartjlehz103
of Cardiology

CLINICAL RESEARCH
Arrhythmialelectrophysiology

A new prediction model for ventricular
arrhythmias in arrhythmogenic right
ventricular cardiomyopathy

Julia Cadrin-Tourigny"zT, Laurens P. Bosman®*!, Anna Nozza®, Weijia Wang',
Rafik Tadros?, Aditya Bhonsale', Mimount Bourfiss*, Annik Fortier®,

Dyvind H. Lie®’, Ardan M. Saguners, Anneli Svensson®, Antoine Andorin?,
Crystal Tichnell', Brittney Murray', Katja Zeppenfeld'®, Maarten P. van den Berg'',
Folkert W. Asselbergs™*'?, Arthur A.M. Wilde"*, Andrew D. Krahn,

Mario Talajicz, Lena Rivardz, Stephen Chelko', Stefan L. Zimmerman's,

lhab R. Kamel'®, Jane E. Crosson', Daniel P. ]udge‘, Sing-Chien Yap”’,

Jeroen F. van der Heijden", Harikrishna Tandri', Jan D.H.jongbloed",
Marie-Claude Guertin®, J. Peter van Tintelen®'8, Pyotr G. Platonov'®,

Firat Duru®, Kristina H. Haugaa®’, Paul Khairy?, Richard N.W. Hauer®"*,
Hugh Calkins', Anneline S.).M. te Riele’"*%, and Cynthia A. James'#*

Cadrin-Tourigny et al. European Heart Journal
(2019) 40, 1850-1858

Circulation: Arrhythmia and Electrophysiology

ORIGINAL ARTICLE ©

Sudden Cardiac Death Prediction in
Arrhythmogenic Right Ventricular Cardiomyopathy

A Multinational Collaboration

Julia Cadrin-Tourigny®, MD"; Laurens P. Bosman®®, MD'; Weijia Wang, MD; Rafik Tadros®, MD, PhD;

Aditya Bhonsale, MD; Mimount Bourfiss, MD; @yvind H. Lie, MD, PhD; Ardan M. Saguner®, MD; Anneli Svensson®, MD;
Antoine Andorin®, MD; Crystal Tichnell, MGC, RN; Brittney Murray®, MS; Katja Zeppenfeld®, MD, PhD;

Maarten P. van den Berg®, MD, PhD; Folkert W. Asselbergs®, MD, PhD; Arthur AM. Wilde®, MD, PhD; Andrew D. Krahn®, MD;
Mario Talajic®, MD; Lena Rivard, MD; Stephen Chelko®®, PhD; Stefan L. Zimmerman(®, MD; Ihab R. Kamel, MD, PhD;

Jane E. Crosson, MD; Daniel P. Judge®, MD; Sing-Chien Yap®, MD, PhD; Jeroen F. Van der Heijden, MD, PhD;

Harikrishna Tandri®, MD; Jan D.H. Jongbloed, PhD; J. Peter van Tintelen®, MD, PhD; Pyotr G. Platonov®, MD, PhD;
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Cadrin-Tourigny et al. Circ Arrhythm
Electrophysiol. 2021;14:e008509.
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CENTRAL ILLUSTRATION Proposed Algorithm for Implantable Cardioverter-Defibrillator
Implantation in Patients With Arrhythmogenic Right Ventricular Cardiomyopathy on the Basis of
the Different Cardiac Magnetic Resonance Presentations

Definite ARVC

Lv

Negative Lone RV involvement

5-year ARVC
risk:

Aquaro, G.D. et al. J Am Coll Cardiol. 2020;75(22):2753-65.

Results of this study showed a different prognosis for different CMR presentations of ARVC. In patients with negative CMR, the prognosis was
good, and ICD could be not recommended. In patients with lone RV, the 5-year ARVC risk score is valid, and the cutoff of >15% was the most
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.....ma i pazienti pediatrici??

Cosa si intende per paziente pediatrico?
| pazienti pediatrici non sono tutti uguali

Il rischio aritmico aumenta con I'eta
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Review
Arrhythmogenic Cardiomyopathy: Diagnosis, Evolution, Risk
Stratification and Pediatric Population—Where Are We? *

Marianna Cicenia '~ and Fabrizio Drago *\

Arrhythmic risk stratification remains the first aim once ACM is diagnosed. There
is still no risk prediction model for risk stratification in the pediatric setting, but its con-
ceptualization in the future should be aimed. At any age, due to the heterogeneity and
variability of the disease presentation and the possible multiple underlying factors, the
risk must be strictly individualized and the most updated knowledge (e.g., genotype,

LV involvement, extensive fibrosis) must be taken into account together with the “older
recommendations”. Moreover, the absolute risk could change during time in the individual
cases and a periodical reassessing in warranted.

EPS and EAM can be useful for risk stratification, especially in the case of uncertain
indication to ICD, but their specificity is still limited by the low reproducibility and technical
variability.

Cicenia, Drago J. Cardiovasc. Dev. Dis.
2022 Mar 27;9(4):98
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La cardiomiopatia aritmogena in eta pediatrica puo essere diagnosticata nella maggior parte dei casi
secondariamente a: riscontro accidentale di aritmie o per anamnesi familiare positiva di cardiomiopatia.

Il burden aritmico non € necessariamente elevato ma sono comunque «aritmie complesse» e
I’espressione durante il test da sforzo € estremamente variabile

La RMN cardiaca € fondamentale nell’iter diagnostico fornendo i "criteri principali" per la diagnosi;
d'altra parte I'ecocardiografia sembra poco sensibile per la diagnosi precoce e i test invasivi possono
essere utili solo in pazienti molto selezionati

La valutazione elettrofisiologica, il pattern di fibrosi alla RMN, il genotipo, possono essere utili nella
stratificazione del rischio soprattutto nei casi borderline

Solo pochissimi pazienti pediatrici si presentano con disfunzione ventricolare significativa, mentre I'lCD
puo essere indicato nella maggior parte dei pazienti anche solo in prevenzione primaria

Aspetti extracardiaci possono essere utili nell’identificare pazienti pediatrici che potranno sviluppare la
cardiomiopatia aritmogena.
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