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What is a gene?



Genetic influences on the heart
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Clinical applications of genetic testing

For the patient
• diagnostic
• prognostic
• therapeutic

+++ is indicated / useful
++ can be useful
+ may be considered
- not recommended

2022 consensus statement on genetic testing for cardiovascular diseases



Precision diagnosis
 Precision therapy
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Genetics for screening of family members

Evaluation of a healthy relative

Evidence of heart disease No heart disease

Long-term 
follow up

Long-term 
follow up

Genetic testing of a healthy relative

Genetic predisposition Normal DNA

Long-term 
follow up

Reassure 
& 

discharge



A genetic diagnosis allows us to evaluate
• risk of recurrence (siblings)
• risk to future generations
 for pre-conception counselling

Allows for pre-natal diagnosis or assisted reproduction
• pre-implantation genetic diagnosis
• donor gametes

Early detection or prevention?
reproductive counselling and prenatal genetics



Genetics for population screening
population sequencing – secondary findings – recreational genomics



Genetics for population screening
population sequencing – secondary findings – recreational genomics

Benefits?

Cost-effectiveness?

Harms



Genetic testing in inherited conditions
• Useful for care of families

can be cost effective, even cost 
saving

• Increasingly useful for prognostication 
& targeted therapies in patients with 
rare disease

• Wider opportunity for screening?

• Still expensive from global 
perspective

• Requires high level of training
(medical, counselling, laboratory, 
computational)

• Research bias to European ancestry
Inequality in genome interpretation

• Knowledge gaps:
Natural history
Incomplete penetrance
Variable severity



Genetic influences on the heart
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Single gene tests Polygenic scores



Genomic Risk Scores

Khera et al, Nat Gen 2018Inouye et al JACC 2018;17:1883
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Genomic Risk Scores

Hingorani et al BMJ Med. 2023Khera et al, Nat Gen 2018Inouye et al JACC 2018;17:1883

Individual RFs Combined score

Family
history

GRS

LOW Genomic risk score HIGH

Screening 
threshold

Poor performance for individual prediction



Genomic Risk Scores
Pros
• better than any one conventional risk 

factor (RF)
• combine with conventional RFs
• lifetime risk estimate
• measure from birth

early interventions including 
lifestyle

• GRS may explain variable penetrance in monogenic diseases (FH, CM, …)
• Genotyping enables pharmacogenomic prediction

Cons
• Population stratification ≠ individual 

prediction
prescribe statin if 10 year risk of CVD >10%

• Number needed to genotype > 5000
unlikely cost effective?

• Inequality: ancestry affects 
performance 

• Pathways to implementation



Conclusions

Patients

Families

Population

Genetic testing (for variants causing rarer single-gene diseases)
• Precise diagnosis of individuals with ICCs ✅
• Early detection in at-risk family members ✅
• Opportunity for population screening ？

Genomic Risk Scores (derived from common genetic variants) 
• Improve risk stratification for CVD ✅
• Unlikely cost effective in isolation ？
• Introduce inequality by ancestry ？




