




Arrhythmogenic Cardiomyopathies: Evolving Concepts

Patel et al., Int. J. Mol. Sci. 2020

“Progress in science depends on new techniques, new discoveries andnew ideas, probably in that order” Sydney Brenner
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State of Genetic testing for ALVC





Segura-Rodriguez et al., EHJ Cardiovascular Imaging 2020

Myocardial fibrosis in ACM: a genotype–phenotype correlationstudy

Desmosomal and non-desmosomal mutation carriers showeddifferent morphofunctional features but similar LV LGE presence.



Segura-Rodriguez et al., EHJ Cardiovascular Imaging 2020

Patients’ phenotypes by gene mutation and CMR pattern
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Segura-Rodriguez et al., EHJ Cardiovascular Imaging 2020

Histochemistry of fibrillarextracellular matrix components:increase in the fibrillar connectivetissue and intercellular space
Representative late gadoliniumenhancement images

DES mutation carriers can be identified by a specific and extensive LVsubepicardial circumferential LGE pattern.



Percentage of left ventricular scar among individual genotypes

Dilated Cardiomyopathy and Arrhythmogenic LeftVentricular Cardiomyopathy: A ComprehensiveGenotype-Imaging Phenotype Study

Augusto et., Eur Heart J Cardiovasc Imaging 2020DSP FLNC Distribution of left ventricular scar in myocardiallayers and in bull's eye
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Augusto et., Eur Heart J Cardiovasc Imaging 2020

Dilated Cardiomyopathy and Arrhythmogenic Left Ventricular Cardiomyopathy:A Comprehensive Genotype-Imaging Phenotype Study

Percentage of left ventricular scar between groupedgenotypes

DSP/FLNC DCM

Sub-epicardial LV late gadolinium enhancement with ring-like pattern (atleast 3 contiguous segments in the same short axis slice) was observed in78.1% of DSP/FLNC genotypes but was absent in the other DCM genotypes(p<0.001)



Truncating FLNC Mutations Are Associated With High-Risk Dilatedand Arrhythmogenic Cardiomyopathies
•Left ventricular dilation (68%)
•Systolic dysfunction (46%)
•Myocardial fibrosis (67%)
• Inferolateral negative T waves
and low QRS voltages on ECG
(33%)
•Ventricular arrhythmias (82%)
•Frequent SD (40 cases in 21 of
28 families)
•Penetrance (>97% over 40 yo)

Ortiz-Genga et al., JACC 2016

28 Probands and 54 relatives





Smith ED et al., Circulation 2020

Desmoplakin Cardiomyopathy, a Fibrotic and InflammatoryForm of Cardiomyopathy Distinct From Typical Dilated orArrhythmogenic Right Ventricular Cardiomyopathy

DSP cardiomyopathy is a distinct form of ACM characterized by episodicmyocardial injury, left ventricular fibrosis that precedes systolic dysfunction,and a high incidence of ventricular arrhythmias.



The presence of any LV systolic dysfunction in DSP cardiomyopathy(LV ejection fraction <55%), particularly when associated withfrequent premature ventricular contractions and LV late gadoliniumenhancement, indicates a substantial risk for severe ventriculararrhythmias.

A genotype-specific approach for diagnosis and riskstratification should be used



Truncating78%

Missense11%

Splicing11%

Novel78%

Known22%

Variants identified in desmoplakin (DSP NM_004415) gene inPoliclinico Tor Vergata Genetics Division



Chest Pain:44%

Palpitations56%

Myocarditis:44%

Age atdiagnosis:37.36

Clinical characteristics of probands carrying LP or P variants indesmoplakin (DSP) gene.

Recurrent episodes of acute myocarditis among family members, or apersonal history of acute myocarditis combined with a family historyof cardiomyopathy or SCD, should raise the suspicion of LV variantsof ACM, and tissue characterization and genetic testing should beadvised



LGEdistribution:88% SE

LGE100%

Systolicdysfunction44%

Imaging characteristics of probands carrying LP or P variantsin desmoplakin (DSP) gene.

Ventriculararrythmias67%





Sub-epicardial ringlike scar pattern in DSP/FLNC/DES
Very high penetrance of truncating variants

The most defining genotype-phenotype characteristic ofALVC

"hot phase”: chest pain, troponin release, and 12-leadelectrocardiogram abnormalities with normal coronary arteries”especially in DSP variant carriers
High risk of SD and HF expecially in DSP/FLNC/DES/PLN

genetic testing is valued not only for diagnostic purposes butalso because it can stratify the arrhythmic risk of ACM patients
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