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Arrhythmogenic cardiomyopathy (ACM) is a genetically determined heart disease characterized by
progressive myocyte death and substitution by fibrofatty or fibrous tissue of the ventricular
myocardium.

Electrical instability and progressive HF are the typical phenotypes of ACM

Right Dominant Biventricular Left Dominant

N
ACM Phenotypes
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Biventricular ACM
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QPLACEZ2 LA DIAGNOSI NEL TEMPO ...

2010 Diagnosis of Arrhythmogenic Right Ventricular
Cardiomyopathy/Dysplasia
Proposed Modification of the Task Force Criteria

2020 Frank I. Marcus, MD, Chair; William J. McKenna, MD, DSc, Co-Chair; Duane Sherrill, PhD;
Cristina Basso, MD, PhD; Barbara Bauce, MD; David A. Bluemke, MD, PhD; Hugh Calkins, MD;
. . ) 3 . A Domenico Corrado, MD, PhD; Moniek G.P.J. Cox, MD; James P. Daubert, MD;
Diagnosis of arrhythmogenic cardiomyopathy: The Padua criteria L) Guy Fontaine, MD, PhD; Kathleen Gear, RN; Richard Hauer, NW, MD; Andrea Nava, MD;

) ) o | Michael H. Picard, MD; Nikos Protonotarios, MD; Jeffrey E. Saffitz, MD, PhD;
Domenico Corrado **, Martina Perazzolo Marra °, Alessandro Zorzi ?, Giorgia Beffagna ¢, Alberto Cipriani °, Danita M. Yoerger Sanborn, MD, MMSc; Jonathan S. Steinberg, MD; Harikrishna Tandri, MD;
Manuel De Lazzari ¢, Federico Migliore ® Kalliopi Pilichou ?, Alessandra Rampazzo ®, llaria Rigato ?, Gaetano Thiene, MD; Jeffrey A. Towbin, MD; Adalena Tsatsopoulou, MD;

Stefania Rizzo %, Gaetano Thiene °, Aris Anastasakis ¢, Angeliki Asimaki 9, Chiara Bucciarelli-Ducci ¢, Thomas Wichter, MD; Wojciech Zareba, MD, PhD

Kristine H. Haugaa !, Francis E. Marchlinski %, Andrea Mazzanti ", William J. McKenna ', Antonis Pantazis’,
Antonio Pelliccia ¥, Christian Schmied !, Sanjay Sharma ™, Thomas Wichter ", Barbara Bauce ?, Cristina Basso

@ ESC European Heart Journal (2023) 44, 3503-3626 ESC GUIDELINES

European Society - https:/doi.org/10.1093/eurheartjlehad194
of Cardiology

2023 ESC Guidelines for the management
of cardiomyopathies

Developed by the task force on the management of
cardiomyopathies of the European Society of Cardiology (ESC)

Proposed diagnostic criteria for arrhythmogenic cardiomyopathy:
European Task Force consensus report* 2024

Domenico Corrado ™', Aris Anastasakis b, Cristina Basso ™', Barbara Bauce ™',

Carina Blomstrom-Lundqvist ©, Chiara Bucciarelli-Ducci 4 Alberto Cipriani ?,

Carlo De Asmundis ®', Estelle Gandjbakhch ', Juan Jiménez-Jdimez ¢, Maria Kharlap ",
William J McKenna i, Lorenzo Monserratj, James Moon ! Antonis Pantazis L l

Antonio Pelliccia™, Martina Perazzolo Marra ®, Kalliopi Pillichou ™', Jeanette Schulz-Menger ™
Ruxandra Jurcut >, Petar Seferovic”, Sanjay Sharma 9, Jacob Tfelt-Hansen "',

Gaetano Thiene‘, Thomas Wichter ?, Arthur Wilde "', Alessandro Zorzi®

RCM NDLVC
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LA DIAGNOSI NEL TEMPO ...

CHARACTERIZATION OF PHENOTYPIC

VARIANT

l

Corrado D et al. Int J Cardiol 2024 Jan 15:395:131447
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European Task Force criteria for diagnosis of Arrhythmogenic Cardiomyopathy
RV PHENOTYPE : ECG CRITERIA

Major

e Negative T waves in right precordial leads (V;, V,, and V3) or beyon
in individuals >14 year-old (in the absence of complete RBBB and no
preceded by J-point/ST-segment elevation)

Minor

e Negative T waves in leads V1 and V2 in males >14 year-old (in the
absence of RBBB and not preceded by J-point/ST-segment elevation)

¢ Negative T waves beyond V3 in the presence of complete RBBB

¢ Negative T waves beyond V3 in individuals <14 year-old

Minor

¢ Epsilon wave (reproducible low-amplitude signals

between end of QRS complex to onset of the T wave) in

the right precordial leads (V1 to V3)

e Terminal activation duration of QRS >55 ms measured from the nadir
of the S wave to the end of the QRS, including R’, in V1, V2, or V3 (in the
absence of complete RBBB)

A
Corrado D et al. Int J Cardiol 2024 Jan
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European Task Force criteria for diagnosis of Arrhythmogenic Cardiomyopathy
RV PHENOTYPE : ARRHYTHMIAS

Corrado D et al. Int J Cardiol 2024 Jan 15:395:131447
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Major

¢ Frequent ventricular extrasystoles (>500 per 24 h), non-sustained or
sustained ventricular tachycardia of LBBB morphology with non-inferior
axis

Minor

¢ Frequent ventricular extrasystoles (>500 per 24 h), non-sustained or
sustained ventricular tachycardia of LBBB morphology with inferior axis
(“RVOT pattern™)

e History of cardiac arrest due to ventricular fibrillation or sustained
ventricular tachycardia of unknown morphology
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, 26 Ginnastica ritmica a livello agonistico

17 anni stop idoneita. Riscontro

e, 19 anni.
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European Task Force criteria for diagnosis of Arrhythmogenic
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Minor

¢ Frequent (>500 per 24 h) or exercise-induced ventricular extrasystoles
with a RBBB morphology or multiple RBBB morphologies (excluding the
“fascicular pattern”)

¢ Non-sustained or sustained ventricular tachycardia with a RBBB
morphology (excluding the “fascicular pattern”)

¢ History of cardiac arrest due to ventricular fibrillation or sustained
ventricular tachycardia of unknown morphology

|V i Corrado D et al. Int J Cardiol 2024 Jan 15:395:131447




Alessandro, 32 anni. Familiarita per CMD (Madre).

‘7) 20 . .
_ 26 Calciatore non agonista.
!

Esegue controllo ECG per idoneita.
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@PLACE Riscontro di extrasistolia ventricolare Alessandro, 32 anni
I A ettt polimorfa e complessa da sforzo
ASINTOMATICO
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Alessandro, 32 anni
CPLACER '

Test genetico: variante P gene DSP
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Galanti K et al Cardiogenetics 2025, 15(3), 22;
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AREAS
OF
AGREEMENT

Genetic Testing for
Index Patients

Beta-blockers for VA
Management

Catheter Ablation
Indications

ICD:
Secondary Prevention

Heart Failure
Management

Exercise
Recommendations

Arrhythmogenic cardiomyopathy diagnosis and management:

a systematic review of clinical practice guidelines and recommendations with insights for

future research

GAPS
IN
EVIDENCE

Borderline / Possible
ACM Management

ALVC/Biventricular ACM

Interpretation of Genetic
Findings

Risk Stratification
Tools

Hot Phase Management
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@ ESC European Journal of Preventive Cardiology (2023) 30, 1315-1322 FULL RESEARCH PAPER
European Society  ttps://doi.org/10.1093/eurjpc/zwad058 i i ;
of Cardiology P g ip Heart failure and cardiomyopathies

Diagnostic delay in arrhythmogenic
cardiomyopathy

Giacomo Tini ® *T, Maddalena Graziosi*, Beatrice Musumeci', Mattia Targetti’,
Domitilla Russo', Vanda Parisi?, Alessia Argiro © 3, Raffaello Ditaranto?,
Ornella Leone ® *, Camillo Autore®, lacopo Olivotto ® ¥, and Elena Biagini ® %

» Data of 174 ACM patients from three Italian Cardiomyopathy Referral Centers

« Almost one-third of patients with ACM experience a diagnostic delay >2 years. These patients are
mostly affected by an ACM phenotype with LV involvement and present worse mortality

compared with those without diagnostic delay.
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ORIGINAL ARTICLE ©®
COPLACESS - i

Sudden Death in Young Competitive Athletes Due

ACM was the cause of SCD in 29% of athletes

The incidence rate of SCD in athletes was 0.43 tO Arrhythmogen IC Card |Omy0pathy A 4 Decade
versus 0.14 (0.05-0.33) per 100 000/y before and after 2010, respectively. Nahonal Referral Ce nter EXpe”ence

De Gaspari et al Circ Arrhythm Electrophysiol. 2026;19:e014877

Evolution of Clinical Profile and Phenotype of Athletes who Died
Suddenly with Arrhythmogenic Cardiomyopathy Across Diagnostic Eras

f Up to 1994 ‘ 1995-2010 Post-2010
| Pre-diagnosticcriteria 1994 Task Force Criteria 2010 Revised criteria
100%

80%

60%

40%

-3
0%

Abnormalities at Abnormal ECG T wave inversion Low QRS Voltages Right/Biventricular RV Aneurysms
Screening (vi-vi) ACM

A phenotypic shift toward the LEFT ventricular variant

51 athletes with ACM (50 male,
25+6.4 years) were enrolled.
The pattern was right
ventricular/biventricular in
74.5% and left ventricular in
25.5% (41% after 2010)
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ORIGINAL ARTICLE ©

20
@PLACZG Sudden Death in Young Competitive Athletes Due
to Arrhythmogenic Cardiomyopathy: A 4-Decade
National Referral Center Experience

Table 3. Analysis of PPS Data by ACM Variant Detected at Autopsy

RV/BIV,ACMNr.38 | LVACMNr.13 P value
‘ Abnormalities at PPS, n (%) 28 (73.6) 4 (30.7) 0.0087
Positive family history of SCD or ACM 7 (18.4) 3(23.1) 0.7015
Previous symptoms 9(23.7) 3(23.1) >0.9999
Abnormal ECG, n (%) 23 (60.5) 3 (23.1)] 0.0266
Negative T waves, n (%) 19 (50) 1(7.7) 0.0083
Low QRS voltage, n (%) 11 (28.9) 2 (15.4) 0.4714
LBBB or polymorphic VA on basal ECG or limited exercise test, n (%) | 17 (44.7) 1(7.7) 0.0193
Further tests prescribed for PPS abnormalities, n (%) 19 (50) 4 (30.7) 0.3355
24-hour Holter monitoring (positive/performed), n (%) 5/10 (50) 0/1 (0) >0.9999
Maximal stress test (positive/performed), n (%) 11/16 (68.7) 0/4 (0) 0.0260
2D echocardiography (positive/performed), n (%) 1/14 (7.1) 0/3 (0) >0.9999
CE-CMR (positive/performed), n (%) 1/1 (100)

P values were calculated using Fisher exact test for comparison across groups. 2D indicates 2-dimensional; ACM, arrhythmogenic
cardiomyopathy; BIV, biventricular; CE-CMR, contrast-enhanced cardiac magnetic resonance; LBBB, left bundle-branch block; LV, left
ventricular; PPS, preparticipation screening; RV, right ventricular; SCD, sudden cardiac death; and VA, ventricular arrhythmias.

De Gaspari et al Circ Arrhythm Electrophysiol. 2026;19:e014877
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QPLACE?SS Caso Clinico

e Alessandro, 38 anni

e Sportivo Agonista (ex ciclista)

e Non familiarita per MCl/cardiomiopatie/canalopatie

» Riscontro di extrasistolia ventricolare isolata durante
accertamenti medico-sportivi

e ECG Holter delle 24h : 38 BEV isolati
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ECG e Imaging
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ECG dicembre 2025

Alessandra, 49 anni
Familiarita per aritmie (padre)
Asintomatica
ECG eseguito per attivita non
agonistica (palestra)
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ECG dicembre 2025
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Alessandra, 49 anni
Familiarita per aritmie (padre)
Asintomatica
ECG eseguito per attivita non
agonistica (palestra)

ECG Holter delle 24h: numerosi 33000
BEV polimorfi, coppie

_ INDICAZIONE A VISITA

CARDIOLOG

=
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QPLACEZ2 ECG visita cardiologica gennaio 2026

- -~ - - A A
EcocardiogrammaC/D e RMC: i

. . . .. 888 |
Dilatazione ventricolare sinistra '—%—A—— b — /- ~Jy
con severa disfunzione e

ventricolare (FE 30%)
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ECG a distanza di un mese
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QPLACE?2 Caso Clinico

e Mario, 39 anni

o Storia familiare di CMD a variante aritmogena (fratello portatore di ICD,
variante patogena gene DSP)
* Asintomatico

e EcocardiogrammaColordoppler normale
e ECG Holter delle 24h: 300 BEV monomorfi (non descritta morfologia)

« Test genetico e Risonanza Magnetica Cardiaca rifiutati
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QOPLACESS ECG e Imaging

Normali dimensioni, volumi e funzione biventricolare
LGE inferiore ed inferolaterale medio-apicale

Segregazione genica positiva per DSP
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QPLACE?2S Caso Clinico

D., 21 anni, donna

Familiarita per aritmie da parte paterna

Non precedenti cardiologici

Arresto cardiaco testimoniato mentre teneva lezione in piscina
Ritmo defibrillabile > Dc shock

In PS FV/TdP multipli Dc shock
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OPLACESs ECG
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PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE
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Andrea, 35 anni. Non precedenti cardiologici
Esordio clinico arresto cardiaco extraospedaliero
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TABLE 1 Baseline Clinical, Structural, and Genetic
Characteristics of the Study Population (ALVC, N = 54)

Age at diagnosis, y
Male
Probands
Family history of ACM/DCM
Family history of SCD
NYHA functional class | to Il
NYHA functional class Il
Atrial fibrillation
Unexplained syncope
NSVT
SVT
VF
Cardiac magnetic resonance
LVEDVi, mL/m?
LVEF, %
LV WMA, %
RVEDVi, mL/m?
RVEF, %
RV WMA, %
Intramyocardial fat signal
Segments with LGE
LGE pattern
Ringlike
LGE distribution
Subepicardial
Midmural
Transmural

CONGRESSO

39+15
32 (59.3)
40 (74.7)
23 (42.6)
18 (33.3)
52 (96.3)
2@3.7)
4(7.4)
8 (14.8)
26 (48.1)
9 (16.7)
1(0.9)

97.6 +24.5
49.5+10.0
35 (64.8)
85.8 +18.8
543+ 93
13 (24.7)
22 (40.7)
6+ 3,6 (4-8)

28 (51.9)
35 (64.8)

10 (18.5)
9 (16.7)

54 pz con ALVC (32 uomini, eta 39 £15 anni) vs 84 soggetti sani
(normale RMN cardiaca)
Mutazioni P/LP in geni codificanti proteine desmosomiali (DSP
72.9%; DSG2 14.6%).

Ringlike pattern was prevalent in DSP
alteration carriers (54.3% vs 23.1%; P=
0.05)

Otto pz (14.8%) ECG apparentemente
normale
Bassi voltaggi periferici in 12 paz
(22.2%).
Onde T negative in 31 paz (57.4%),

ROMA, 25 - 27 Giugno 2026
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FIGURE 1 Typical Findings of Arrhythmogenic Left Ventricular Cardiomyopathy Patients
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FIGURE 2 Typical Findings of ALVC Patients
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Unrecognized" LPFB cases noted in the iconography of published papers.
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The ECG correlation with CMR

of the 12-Lead ECG in Arrhythmogenic

Left Ventricular Cardiomyopathy

125 consecutive ALVC patients: 64 men, mean age 37115

years. 89 probands (71%).

81.5% DSP and 18.5% non-DSP P/LP variants (PKP2 n=10; DSG2 n=8; JUP n=3; DSC2 n=1)

OBIJECTIVES:

Lk

ECG findings in ALVC

and genetic data

1
2.

VAV

The prognostic value of ECG in
ALVC

ALVC defined by the presence of the following criteria:

Presence of LGE in the LV, manifesting as a stria (or band) pattern affecting >1 segment.

CONGRESSO ROMA 25 - 27 Giugno 2026
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COPLACE S ECG analysis

Normal ECG (%)
Known ECG criteria (%)

| New ECG criteria (%)
46,4 44

12 14,4
Normal ECG LQRSV limb TWI LAFB LPFB Qwaves R/Sratio V1 SV14RV6 <12
leads 20.5 and RI+RIl <8

In comparison with probands, relatives had more often a normal ECG
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Major No Major
Arrhythmic Events  Arrhythmic Events
(n =35) (n=90) P Value
ECG

Normal ECG 1(2.9) 14 (15.6) 0.051 Major No Major

QRS (msec) 99 +17 95+ 14 0.004 Arrhythmic Events Arrhythmic Events

First degree AV block 4(1.4) 6 (6.7) 0.32 (n =35) (n=190) P Value

NSICD 0 2(22) 0.65 ~ QTc (msec) 4 +27 409 + 24 0.92

RBBB 26.7) 2(22) 0.15 QTc =440 ms 5(14.3) 5(5.6) 0.1

LAFB 6071 9(10.0) 0.15 Tzou criteria® 7 (20.0) 12 (13.3) 0.8

LPFB 10 (28.6) 7(7.9) <0.001 R >3mm V, 4(11.4) 6 (6.7) 0.32

LBBB 1(2.9) 0 0.1 ) )

Pathological Q waves 9(257) 23 (25.6) 0.99 R/S ratio =05 in V; 15 (42.9) 18 (20.0) 0.009
Lateral distribution 4(11.4) 8(8.9) 0.64 R/S ratio =1 in Vy 8 (2.9) 708 a0
Inferior distribution 4(11.4) 1 a2.2) 0.89 Bayés de Luna criteria® 4(M4) 363 0.071
Precordial distribution 0 2(22) 0.65 TWI 21(60.0) 37 (41.1) 0.052
More 2 localizations 1(2.9) 2(22) 0.98 Inferolateral TWI 4(11.4) 5(5.6) 0.34

Fragmented QRS 12 (34.3) 34 (37.8) 0.56 Anterior TWI 6 (17.1) 5 (5.6) 0.055
Lateral distribution 2(5.7) 4 (4.9 0.52 Inferior TWI 1(2.9) 4 (4.4) 0.70
Inferior distribution 6 (17.1) 22 (24.4) 0.22 Lateral TWI 2(5.7) 9 (10.0) 0.30
Precordial distribution 1(2.9) 101 0.31 Anterolateral TWI 6 (17.1) 9 (10.0) 0.15
More 2 localizations 388 708 0-80 Inferior-anterior-lateral TWI 26.7) 5(5.6) 098

Global LQRSV 6 (17.0) 6(6.7) 0.091 P

LQRSV in limb leads 2(.7) 16 (17.8) 0.089

Local LORSV SV + RVg =12 and Rl + RIl =8 (mm) 22 (62.9) 33 (36.7) 0.008
Lateral distribution 8 (22.9) 21(23.3) 0.89
Inferior distribution 5 (14.3) 14 (15.6) 0.84
Inferolateral distribution 2(5.7) 3(33) 0.31
Precordial and local distribution 2(5.7) 10 (11.1)
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COPLACESS Follow-up

FOLLOW-UP: Mean 57 Months, MAE in 35 (28%)

Independent Preditors of MAE Survival Free From MAE

LPFB [OR: 4.7, 95% Cl: 1.2-18.3] 1.00 A
Syncope [OR: 84.95, 95% Cl: 14-496] 0.75 - -E‘:‘—l_
Transmural LGE [OR: 9.95, 95% Cl: 2.3-36] 0.50 -
RVEF [OR: 0.92, 95% Cl: 0.87-0.97]

0.25 -

Log-rank P = 0.027
0.00 -

012345678910Mm1
Follow-Up (Years)
Number at risk
- 096 817057 4337282118 1510 7
— 12108 7 7 6 43 3 3 3 3

— No LPFB — LPFB i o e

CONGRESSO RoMA, 25 - 27 Giugno 2026



@ P LAC %(6) FIGURE 2 Electrocardiographic Changes During Follow-Up
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QPLACE?%S Conclusion

» Patients with ALVC exhibit distinct ECG characteristics. Some of these ECG signs are new or little known
such as pathological Q-waves, LPFB, a R/S ratio in V1 =0.5, a sum of the R-wave in I-Il €8 mm and S-
wave in V1 plus R-wave in V6 £12 mm.

» Periodic ECG assessments are necessary in order to evaluate significant ECG changes and to increase
diagnostic suspicion of ALVC.

« A normal ECG doesn’t exclude ALVC diagnosis. It could be more observed in relatives than in probands.

» Further studies are required to evaluate potential prognostic role of ECG in patients with ALVC

Contatti: ccrescenzi@policlinicocasilino.it

CONGRESSO RoMA, 25 - 27 Giugno 2026



