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What is a molecular autopsy?

Semsarian C et al. Eur Heart J 2015:1290-96



Causes of SCD in the Young

Semsarian C et al. Eur Heart J 2015:1290-96



Etiology Sudden Death <35 years

Kimberly G. Harmon et al. Circ Arrhythm Electrophysiol. 2014

Possibly genetic: 
55%

Possibly genetic: 
39%

Possibly genetic: 
76%

Possibly genetic: 
67%



Why focus on age ≤ 35
Causes of SCD in Denmark according to age

Stiles MK et al.  C et al. Heart rhythm 2021: e1-e50



1st possibility: Autopsy result in SD: negative

• Structurally normal heart

•Normal cardiac histopathology

•No other cause of death identified

•Normal toxicology

•No pre-death clinical features suggestive for other 
causes of sudden death (eg Epilepsy)

→ SADS



Large Postmortem Case series

Semsarian C et al. Eur Heart J 2015:1290-96



Emerging questions if SADS occurs
• Why did my son/daughter/partner/sibling suddenly die?

• How can we prevent this happening to another family member?



SADS – Multicenter collaboration
302 SADS Cases



Lahrouchi N et al.  J am Coll Cardiol 2017: 2134-45



Lahrouchi N et al.  J am Coll Cardiol 2017: 2134-45

ACMG 
criteria



Molecular autopsy in SIDS



Case 1
• Male, °1990, Belgian nationality

• Sudden death during sleep 7/2014

• No history of Cardiac or Neurologic disease



• Post mortem examination
• Congestive organs: protracted death

• Microscopy of heart and brain: normal

• Toxicology

Case 1



• Post mortem examination
• Toxicology

Case 1



• Aspecific findings, cause of death:
• DD toxic substance induced

• DD SADS

Case 1



• Screening of first degree family members + molecular autopsy

Case 1

III-1 °1988
III-1 °1990

† 2015 SD during 

sleep

III-3, °1995

II-1 °1962

† 2015 lung cancer
II-2 °1962



Case 1 – III-3



Case 1 – III-3



III-1 °1988

Normal ECG
III-1 °1990

† 2015 SD during 

sleep

III-3, °1995

BrS, asympt

II-1 °1962

† 2015 lung cancer

Normal ECG

II-2 °1962

Case 1



I-3 °1937

† 2014 ALS
I-4 °1937

Colon cancer, † 2015

II-3 °1964 II-4 °1967

III-1 °1988

Normal ECG
III-1 °1990

† 2015 SD during 

sleep

III-3, °1995

Sp type I, asympt

ICD

II-5 °1970II-1 °1962

† 2015 lung cancer

Normal ECG

SCN5A c.2658T>A or p.His886Gln

-/-+/-

+/-+/--/-

-/--/-

I-1

† lymphoma 2004

I-2 °1932

Pacemaker, no ECG

† 2015

II-2 °1962

Atrial flutter, CCD

Sp type I

ICD

Case 1 – Molecular Autopsy



2th possibility: Autopsy result: structural 
abnormalities

• Cardiomyopathy or structural findings with uncertain 
significance
• HCM versus idiopathic LVH

• ARVC versus fatty infiltration of RV

• …



Molecular autopsy in individuals with structural abnormalities

Lahrouchi N et al.  Eur J Hum Genet 2020: 17-22



• Male, °1980, Italian origin

• Sudden death 1/2015 while taking a shower

• No history of cardiac or neurologic disease

Case 2



Case 2
• Post mortem examination:

• dilated right ventricle

• Heart microscopy:

• Right ventricle: fatty infiltration + fibrosis, no inflammation

• Left ventricle: decreased number of myocytes + fibrosis, no fatty infiltration



Diagnosis of ARVC

→ Cardiologic evaluation of first degree + symptomatic relatives

→ Molecular Autopsy

Case 2



• Results molecular autopsy
• No (likely) pathogenic variants

• 2 variants of unknown significance
• DSG2 c.1557C>A or p.Asp519Glu

• RYR2 c.1310G>A or p.Ser437Asn

• Co-Segregation analysis!

Case 2



Type of genetic test in molecular autopsy?

• Diagnostic autopsy: perform targeted genetic test

• Negative autopsy (SADS): perform broader genetic 
arrhythmia (+/- CMP) panel

Hereditary cardiomyopathy:
 HCM
 A(RV)C
 LVNC
 DCM



Behr ER.  Eur Heart J 2022



Survey on autopsy practices in Europe

Behr ER et al.  Europace 2021



SCD in Belgium
• Incidence SCD 1-35 YO: 1-3/100000 individuals per year1

• According to Statbel on 1/1/2021: 4,753,818 inhabitants aged 1-35

• → 50-150 SCD every year

1Stiles MK et al. Heart rhythm 2021: e1-e50



SUD

Physician fills out model IIIc

Judicial Medical objection 
against burial or cremation

Compulsory intervention of the police 
and public prosecutor

Legal possibility to appoint a forensic 
expert

Clear non violent death

Paid by judicial authorities
Forensic Autopsy

Extrajudicial Autopsy if relatives agree 
Paid by family

Regulation in Belgium



• Detailed autopsy according the guidelines1

• Full autopsy

• Macroscopy

• Histology

• Radiology (RX/CT)

• Biochemistry

• Microbiology

• Toxicology

→Cost 2864 euro + VAT

• Reimbursement clinical autopsy: +/- 580 euro

• Cost Molecular autopsy: +/- 1200 euro (almost fully reimbursed if 
charged <2Y after death)

Reimbursement in Belgium

1Basso C et al. Virchows Arch 2017:691-705



Molecular autopsy Achilles heels

• Cost  autopsy – Quality of autopsy

• Quality of the DNA sample
• No Paraffin embedded material!1

• Good: EDTA tubes, fresh frozen tissue, bloodspot

• Interpretation of the molecular autopsy
• “X” does not always mark the spot! (Mike Ackerman – genetic 

purgatory)

• Signal to noise ratio (SADS is not a good phenotype! Yield +/- 15%)

• VUS

1Carturan E et al. Am J Clin Pathol 2008: 391-7



Team Effort!



Conclusions molecular autopsy

• Indication 1: SADS – genetic yield +/- 15%

• Indication 2: identified CMP – genetic yield = yield of specific phenotype

• Management of SUDY families includes both molecular autopsy and 
clinical testing 

• Team effort!
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Questions?
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