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Inherited Cardiovascular Disease 

Cardiomyopathy

HCM, DCM, RCM, 

ARVC, LVNC

Congenital

e.g. ASD, TOF,

myxomas

Metabolic

e.g. FH, 

homocystinuria

Vascular

e.g. Marfan,

Ehler-Danlos IV

Arrhythmia

e.g. LQTS, CPVT,

Brugada, SQT



Genetics in Cardiology in 2023



Precise Genetic Diagnosis of Cardiac Disease

DCM

HCM

ARVC

LQTS

CPVT



Predictive Genetic Testing in Families
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Genotype Guiding Therapy in Long QT Syndrome

Heart Lung Circ,2019



Genotype Guiding Therapy in Long QT Syndrome



Sudden Cardiac Death in the Young



The Molecular Autopsy in Sudden Death

Skinner et al, HLC 2019

Semsarian, et al. Eur Heart J, 2015

Genetic screening: 

❖ Cardiac gene panels

❖ Exomes

❖ Genomes



Genetic Causes of Sudden Cardiac Death

❖ 15-20% genetic cause established

❖ Consistent with USA, Europe, Asia

❖ Mainly LQTS, CPVT, BrS etc

SUD cases (n)

Bagnall et al, N Engl J Med, 2016



‘Concealed Cardiomyopathies’ in Sudden Death

CSANZ 2022



‘Concealed Cardiomyopathies’ in SCA Survivors

Isbister  et al. Int J Cardiol, 2021

19% of clinically idiopathic SCA survivors had 
disease-causing variant in cardiomyopathy 
genes (ACTN2, DES, DSP, MYBPC3, MYH7, PKP2)

DSP c.7641C>G 
(p.Tyr2547Stop) 



Impact of Genetic Testing in Sudden Cardiac Death

❖ Establishing a cause of death

❖ A level of closure for the family

❖ Screening the family & SCD prevention

❖ Reproductive decisions in future



Cardiac Genetic Testing Guidelines 

Wilde, Semsarian et al, Europace, Heart Rhythm, 2022



Modes of Inheritance and Genetic Mechanisms

Wilde, Semsarian et al, Europace, Heart Rhythm, 2022



Emergence of Polygenic Risk Scores

• CAD

• LQTS

• HCM

• Others

Wilde, Semsarian et al, Europace, Heart Rhythm, 2022



(Hopefully) Useful Flow Diagrams for Genetic Testing

Wilde, Semsarian et al, Europace, Heart Rhythm, 2022



Useful Flow Diagrams for Genetic Testing

Wilde, Semsarian et al, Europace, Heart Rhythm, 2022

SCD/SCA



Take Home Messages

Cardiac genetic testing is leading to more precise diagnosis, therapy and 

prognosis in patients and families

The molecular autopsy can define the cause of sudden death in the young

Defining a precise genetic cause can facilitate family screening and inform 

reproductive decisions

Exciting times ahead in terms of polygenic mechanisms and risk scores, 

new gene discoveries, and development of gene-based therapies
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