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M.N. 26 yrs, male

November 2020
 Admitted to Emergency Unit for dyspnoea and fever
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Genetic testing for suspected ARVD requested I




M.N. 26 yrs, male

* Due to the persistence of the inflammatory state and the
high troponin level (PCR 22, fever, myalgia, hS-Tnl 1200),
he underwent a myocardial biopsy which revealed
myocarditis.
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European Heart Rhythm Association (EHRA)/
Heart Rhythm Society (HRS)/Asia Pacific Heart
Rhythm Society (APHRS)/Latin American

Heart Rhythm Society (LAHRS) Expert
C onsensus Statement on the state of genetic

testing for cardiac diseases




Genetic influences on disease and
modes of inheritance
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Human diseases aetiologies
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Genetic Architecture of Human
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LVOT Obstruction in HCM

Acqurxed

Age (yrs)

Ferrazzi et al. J Am Coll Cardiol. 2020



Long QT syndrome

Impact of genetic testing for the index case
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Disease Diagnostic Prognostic Therapeutic
LQTS +++ +++ +++
Hypertrophic cardiomyopathy
Impact of genetic testing for the index case
Disease Diagnostic Prognostic Therapeutic
HCM -t ++ ++
Dilated cardiomyopathy
Impact of genetic testing for the index case
Disease Diagnostic Prognostic Therapeutic
DCM ++ et ++
Arrhythmogenic cardiomyopathy
Disease Diagnostic Prognostic Therapeutic
ACM +++ ++ ++




Choice of genetic tests and interpretation

Recommendation Consensus Ref.
statement
instruction
Genetic testing in patients with a potential cardiogenetic condition is performed only with appropri- Expert opinion
ate genetic counselling '
In patients with a clear specific phenotype, it is appropriate to perform genetic testing analysing 10,17,20,21,69
genes with definite or strong evidence supporting disease causation. '
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A gradient of effect sizes...
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Interpretation and actionability of genetic
variants in cardiomyopathies: a position
statement from the European Society of
Cardiology C ouncil on cardiovascular

genomics
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A probability scale
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VVariant Classification

...a certain amount of
evidence is necessary



F /7 0 N — —

s ;.J;‘VUS sthH be G‘-Q-QM-QA hovnachomabf-e
Reva\ua’uon

2019 HRS Expert Consensus Statement



Sick or not sick

Diagnostic Predictive




Importance of extra-cardiac signs for
differential diagnosis
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(differential) Diagnosis & Prognosis

Male, 10 years Q—

Syncopal episodes

VY milAd inArrAaacA
Transition from C to T in exon 6.
Missense substitution.
Arg at position 406 is changed ta Trp.

This variant is reported as pathogenic by HGMD - Phenotype: Myopathy, desmin related (CM0003563).

This variant is known to ClinVar: RCV000018320, 29 (Conflicting interpretations of pathogenicity™ - Myofibrillar myopathy 1), RCV000056751, 3 (Pathogenic™® - not
provided).

This variant is reported as possibly pathogenic by Uniprot (view report),

This variant is known to dbSNP: rs121313003 {validated dbSMNP entry - Clinical significance: not_provided, pathogenic).

HGYS 2.0 Momendature
cDMA Level: NM_001927.3:c.1216C>T
gDNA Level: Chr2{GRCh37):g.220286254C>T

Protein Level: p.Argd06Trp




TABLE 1. CHARACTERISTICS OF 12 PATIENTS WITH DESMIN MYOPATHY.*

Bsawl

Normal ACCTACCGGAAG
404 405 408 407

Mutant ACCTACT GGAAG

404 405 408 407
-~ Al
& o+
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Figure 2. Nuclootida Sequances of Desmin Gana Fragmants fram Twe Mambars of Family 4 with Fa-
milinl Autosomal Dominart Myogathy (Fanal A1 and from Patiant 5, Who Had Sporadic Cardias and
Shelatal Myogathy, and Har Unaffacted Parants (Panal E1.

Tha altarations idantificd in codons 342 and 406 of the dosmin gana ara undarfing, and the nucle-
atides aactod ara italicized. Restriction anzymes 5ol and BeaiWi wara used to scroan far mutstions.
Bands sssociatod with mutatians cn sphoresis are indicatod by the armows.

Fanuy or SERUM
PATENT AGE (YR)/ AGEAT  CREATINE
No. SEx Onser  Kinaset ExTenT OF SKELeTAL-MuscLe WEAKNESST CHaracTERISTICS OF CM
SM CM
Ulliter

Family 1

Proband 50/M 20 42 Normal Severe weakness, wheelchair-bound, 0-4/5 Conduction defects, right bundle-branch block,
in distal and proximal muscles§ idioventricular rhythm

Sister 52/F 38 — Normal Moderate weakness, foot drop, 45 in other —
distal and proximal muscles§

Family 2

Proband 29/F 22 2 428 Moderate weakness, foot drop, 4/5 in other  Conduction defects, syncopal episedes, implan-
distal and proximal muscles§ tation of pacemaker, heart failure

Brother 3Il/M 20 9 700 Moderate weakness, 4/5 in distal and proxi-  Conduction defects, syncopal episodes, implan-
mal muscles tation of pacemaker, sudden death

Brother 32/M 24 10 Normal Moderate weakness, 4/5 in distal and proxi-  Conduction defects, syncopal episodes, implan-
mal muscles tation of pacemaker, heart failure, death

Family 3

Proband 45/F 300 38 Normal Severe weakness, wheelchair-bound, 0-3/5in  Mitral-valve prolapse, mitral and tricuspid re-
distal muscles, 3-4,/5 in proximal muscles, gurgitation
respiratory-muscle weakness, with need for
continuous positive airway pressure§

Sister 49/F 35 — Normal Moderate weakness, foot drop, 45 in other -
distal and proximal muscles

Mother 69/F 25 — Normal Secvere weakness, paralysis, dependent on res- —
pirator§

Family 4

Proband 52/F 30 — 364 Severe weakness, wheelchair-bound, 0-3/5in =
distal and proximal muscles§

Son 25/M 24 — 963 Mild weakness, 4/5 in foot and toe extensors —

Patiecnt 5 29/F 24 25 600 Severe weakness, 0-4/5 in distal and proxi-  Conduction defects, syncopal episodes, implan-
mal muscles tation of pacemaker

Patient 6 50/F 43 40 Normal Moderate weakness, foot drop, 4/5 in other  Conduction defects, syncopal episodes, implan-

distal and proximal muscles

tation of pacemaker

The New England Journal of Medicine, 2016



Diagnostic and then...predictive
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Diagnostic and then...predictive
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> _‘5 In summary...

Genetic testing is a powerful tool that must be
Integrated with other clinical tools

B As with any other test in medicine, the 5 W5s are essential
/ff— for appropriate and valuable application

This is still an evolving field, and we are learning
while we are going...



e Uniformare I'esecuzione dei test
(lista dei geni, criteri di
interpretazione, referti,
consensi, etc)

 Discussione e
confronto
sull’interpretazione di
casi complessi

WI/ Azienda Ospedaliera
Papa Giovanni XXIlII
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