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SUMMARY

ü Sudden cardiac death in non-ischemic dilated cardiomyopathy

ü New concepts – the arrhythmogenic cardiomyopathies

ü Personalized arrhythmic risk assessment

ü Clinical, electrocardiographic, electrophysiological and imaging parameters

ü Importance of genetic profiling in sudden death risk stratification

ü Conclusions



§ Three-year mortality remains high (12-20%)
resulting from heart failure or arrhythmic sudden
cardiac death (SCD).

§ Incidence of SCD in dilated cardiomyopathy (DCM)
patients is ~1.5/100 PA.

§ DCM accounts for a substantial proportion of SCD
specially among people of working age (younger,
less comorbidity, lower mortality risk from other
causes).

Halliday BP, Circulation 2017
Cannatà A, Heart 2020
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§ Poor sensitivity and specificity of left ventricular ejection fraction (LVEF) for predicting
SCD:
§ High proportion of cardiac arrest in patients with LVEF > 35%
§ Low incidence of appropriate ICD therapies

§ Complications of ICD, inappropriate shocks and costs

§ Inherent subjectivity in assessing LVEF and NYHA

§ Up to 40% experience reverse remodelling under treatment
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CLASSIC DEFINITIONS

Dilated cardiomyopathy
Arrhythmogenic (right 

ventricular) cardiomyopathy
Alexandra Sousa



CLASSIFICATION OF CARDIOMYOPATHIES

Elliot P, EHJ 2008

Maron BJ, Circ 2006
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Genetic heterogeneity – numerous genetic variants, in multiple 
genes, with great overlap between “different” cardiomyopathies

Clinical Cardiogenetics, 2nd 
Ed. Springer 2016

Hershberg RE, Nature 2013



ESC NEW DEFINITION OF DILATED CARDIOMYOPATHY

Alexandra SousaPinto YM, EHJ 2016



ARRHYTHMIC PHENOTYPES IN DILATED CARDIOMYOPATHY

Alexandra SousaPeters S, Heart Lung Circ 2019



LEFT VENTRICULAR INVOLVEMENT IN 
ARRHYTHMOGENIC CARDIOMYOPATHY

Alexandra SousaMiles C, Circulation 2019



NEW DEFINITIONS OF ARRHYTHMOGENIC CARDIOMYOPATHY
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NEW DEFINITIONS OF ARRHYTHMOGENIC CARDIOMYOPATHY

1) Arrhythmia

2) Electrical abnormalities

3) Structural abnormalities

4) Heritability

5) Phenocopy exclusion

Elliott PM, EJHF 2019



NEW DEFINITIONS OF ARRHYTHMOGENIC CARDIOMYOPATHY
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§ Arrhythmogenic heart muscle disease not explained 
by ischemia, hypertension or valvopathies

§ Arrhythmia is the presenting feature (AF, CD, RV or 
LV arrhythmias)

§ Overlapping syndromes

§ Includes: ARVC/ALVC, DCM, Chagas disease, 
Myocarditis, Sarcoidosis, Amyloidosis, LV non-
compaction
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ARRHYTHMIC RISK ASSESSMENT

LVEF

NYHA class Is it enough
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PERSONALIZED ARRHYTHMIC RISK ASSESSMENT

Halliday B, Circ 2017
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PERSONALIZED ARRHYTHMIC RISK ASSESSMENT
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CMR – LATE GADOLINIUM ENHANCEMENT

Cannatà A, Heart 2020
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IMPORTANCE OF GENETIC PROFILING IN SUDDEN DEATH 
RISK STRATIFICATION

Merlo M, EJHF 2018
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LMNA - Lamin A/C 

Hasselberg NE, EHJ 2018
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FLNC – filamin C

Ortiz-Genga MF, JACC 2016
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PLN - phospholamban

Van der Zwaag PA, Eur J Heart Fail 2012
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TTN – titin

Corden B, JAMA Network Open 2019

The association of TTNtv with ventricular 
arrhythmias was independent of the 
presence of midwall LGE or other 
covariates.
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RBM20 – RNA binding motif protein 20

Kayvanpour E, Clin Res Cardiol 2017

Hey TM, Circ Heart Fail 2019
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TMEM43 – transmembrane protein 43

Baskin B, Hum Genet 2013

Merner ND, Am J Hum Genet 2008

Hodgkinson KA, Clin Genet 2013

11% fullfilled DCM criteria
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SCN5A – sodium channel 

Pérez-Riera AR, J Hum Growth Dev 2016

Li W, Front Physiol 2018



Alexandra Sousa

Desmosomal genes – DSP, DSC2, DSG2, PKP2

Gigli M, JACC 2019



GENETICALLY-GUIDED SUDDEN DEATH

RISK STRATIFICATION

Towards precision Medicine
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Sudden death risk stratification – LMNA

Priori S, Europace 2015

Towbin JA, Heart Rhythm 2019
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Sudden death risk stratification – LMNA

https://lmna-risk-vta.fr/
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Sudden death risk stratification –
desmosomal genes

Bhonsale A, EHJ 2015
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Sudden death risk stratification –
desmosomal genes

Priori S, Europace 2015

q Compound or digenic heterozygosity up to 
25% of cases. 

q Worse clinical course: 
- greater penetrance
- early ventricular arrhythmias
- higher risk of SD 
- frequent LV involvement
- increased risk of end-stage HF

COMPLEX GENETIC STATUS 
RELATED TO WORSE PROGNOSIS



Alexandra Sousa

Sudden death risk stratification – other genes

Towbin JA, Heart Rhythm 2019
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Sudden death risk stratification – other genes

Hey TM, Circ Heart Fail 2019
Peters S, Heart Lung Circ 2019
Corden B, JAMA Network Open 2019
Bondue A, Cardiovasc Res 2018
Hodgkinson KA, Clin Genet 2013

RBM20

TMEM43

SCN5A

DES

TTNtv
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INFLUENCE OF GENOTYPE IN REVERSE REMODELLING 

Tobita T, Sci Rep 2018
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INFLUENCE OF GENOTYPE IN REVERSE REMODELLING 
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PERSONALIZED ARRHYTHMIC RISK ASSESSMENT

Cannatà A, Heart 2020
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PERSONALIZED ARRHYTHMIC RISK ASSESSMENT

Disertori M, Frontiers in Physiol 2017



ARRHYTHMO "GENETIC" CARDIOMYOPATHIES
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OVERLAPPING SYNDROMES WITH SPECIFIC SINGULARITIES DICTATED BY GENETICS

§ Sudden death risk stratification
§ Therapeutic interventions

§ In asymptomatic pathogenic variant carriers
§ Target therapies

§ Familial screening
§ Early detection of the disease
§ Management of incipient disease
§ Counselling (sports, reproductive issues…)

Several shared features Personalized Medicine

§ Family history
§ Genetic basis
§ Histopathology
§ Biventricular 

involvement
§ ECG anomalies
§ Arrhythmias
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