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Epidemiology of Sudden Cardiac Death 

• Sudden cardiac death (SCD) accounts for approximately 50% of all cardiovascular deaths.

• Incidence of SCD is declining, but risk of SCD as proportion of the overall cardiovascular 
death may have increased. 
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Data from Denmark (2000-2009)

Lynge et al. Europace.2019; 21,909-917.



Disease-related SCD presentation

2022 ESC Guidelines for the management of patients with VA and prevention of SCD

• <50 years : 
1. Primary electrical diseases

2. Non-ischemic structural heart 

disease (SHD)

• >50 years : Chronic SHD
1. Coronary artery disease (acute or 

chronic)

2. Valvular heart disease

3. Heart failure



Guidelines of genetic testing

2013

2022
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• Genetic testing is routinely used in the evaluation of inherited cardiac syndromes, enabling the 

implementation of precision medicine and genetic cascade screening. 



Interpretation of genetic variant

Richards S et al. Genet Med. 2015 May;17(5):405-24.

Level of 

certainty : 95%

90%

90%

95%



Long QT syndrome (LQTS)

Brugada syndrome (BrS)

Catecholaminergic Polymorphic Ventricular Tachycardia (CPVT)

Short QT syndrome

Early repolarization syndrome

Idiopathic ventricular fibrillation (IVF)

Genetic testing in Inherited Arrhythmia Syndrome
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ClinGen’s Reappraisal of 

Gene Validity for Inherited Cardiac disease

(Gene Curation Expert Panel)

Strande et al. Am J Hum Genet. 2017. 1;100(6):895-906



Long QT syndrome (LQTS)

Adler et al. Circulation. 2020;141:418-428

*Definitive evidence for typical LQTS. 

†Strong or definitive evidence for LQTS with atypical features. 

(n=17)



Long QT syndrome (LQTS)

Mazzanti, A. et al. J Am Coll Cardiol.2018;71(15):1663-71.2022 EHRA/HRS/APHRS/LAHRS Expert Consensus Statement 

• Genetic testing in LQTS also has prognostic and therapeutic value in addition to diagnostic evidence. 

2022 ESC Guidelines for the management of patients with VA and prevention of SCD

KCNQ1 → Sympathetic denervation effective

KCH2 → Preserve K level (PO potassium)

SCN5A (GOF) → Sodium current blockers (Mexiletine)



Guideline Recommendations: LQTS

2022 EHRA/HRS/APHRS/LAHRS Expert Consensus Statement 



Brugada syndrome (BrS)

Hossini et al, Circulation. 2018;138:1195-1205

(n=21) Definite Evidence

Disputed Evidence



Guideline Recommendations: BrS

2022 EHRA/HRS/APHRS/LAHRS Expert Consensus Statement 



Catecholaminergic Polymorphic Ventricular Tachycardia (CPVT)

Walsh et al. Euro Heart J. 2022. 43, 1500-1510

(n=11)



Guideline Recommendations: CPVT

2022 EHRA/HRS/APHRS/LAHRS Expert Consensus Statement 



Idiopathic Ventricular Fibrillation (IVF)

2022 ESC Guidelines for the management of patients with VA and prevention of SCD

• IVF is a diagnosis of exclusion, after extensive 
evaluation of cardiac & non-cardiac cause of VF 
arrest.

• Prevalence of IVF is decreasing, due to improved 
diagnostic testing (i.e post-mortem genetic analysis).

• 8-10% in VF arrest



Idiopathic Ventricular Fibrillation (IVF)

Conte et al. Europace. 2021. 23, 4-10

• Genetic background of IVF may be quite heterogenous, due to possibility of unrecognized 
cardiomyopathy and channelopathy.  

• There may be genetic background of ‘true’ IVF.



Guideline Recommendations: IVF

2022 EHRA/HRS/APHRS/LAHRS Expert Consensus Statement 

Post-mortem

Survivors

Decedents



Difficulties in non-definite phenotypes

• Genetic  sequencing in patients that lack relevant phenotype is 

not recommended. 

• It increases the number of VUSs without significant increase of 

P/LP variants. 

• Increase of VUS leads to the chance of picking up secondary 

or incidental findings that are not relevant to the disease in 

question.

Jeong et al. Not published

Genetic testing in Korean IVF probands 

Musunru et al. Circ Genom Precis Med. 2020



Take Home Message

• Advances in genetic sequencing techniques have enabled an in-depth evaluation of inherited 

cardiovascular disease. 

• Genetic variants previously described as “pathogenic” were too common in populations to be 

disease causing, which led to reappraisal of gene validity. 

• Index Patients 

• For clinical use, genetic testing with genes of strong to definite evidence is suitable. 

• Family Members

• Targeted genetic sequencing is recommended in family members, if index patient is detected 

with disease-causing variant. 
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