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• Understanding the genetic basis of the condition might help give 
information about the progress of the condition, possible preventive 
actions or treatment. 

• Patients with a genetic condition may just find it helpful to know why their 
signs and symptoms occur.

• Many Gene-Disorder Family Organizations have been formed raising funds for 
research and provide support for new patients and families.

Why is genetic testing useful in caring for epilepsy patients?



Examples of precision medicine in epilepsy

Scheffer et al ., 2020 Eur J Paediatr Neurol. 
Musto E et al., 2019 Eur J Paediatr Neurol. 
Symonds JD, McTague A. 2020 Eur J Paediatr Neurol. 
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Precision medicine in epilepsy – where are we?

Identification of harmful drugs

Identification of drugs with response

Repurposing of existing drugs

New precision drugs

SCN1A – identified ~20 years agoGenes identified 10 years agoGenes identified 1 year ago

For complex genetic etiologies such as large copy number variants or somatic epilepsies progress is slower
time



What % of epilepsy patients are “genetic”?

We don’t know.

A population based comprehensive genetic screen across all age ranges 
and tissue types has not been performed.



What % of epilepsy patients are “genetic”?

Most epilepsy genetic cohort screening studies focus on epilepsy 
subtypes, ascertained through tertiary care centers & perform targeted 

testing of rare variants

We don’t know.

A population based comprehensive genetic screen across all age ranges 
and tissue types has not been performed.



Arthur StefanskiStefanski et al., 2020 in review

What % of epilepsy patients are “genetic”? 
We tried to answer this question based on (incomplete) data available
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We identified 103 studies, including 72 epilepsy specific ones, to estimate 
the % of genetic test positive people with a neurodevelopmental disorder



The 103 studies were categorized for additional downstream analyses



In the disorder analysis about 1 in 3-6 people with a neurodevelopmental 
disorder are genetic test positive



Epilepsy patients with cognitive problems have greater genetic burden

Abbreviations: GE&FE = combined generalized and focal epilepsy, FE = focal epilepsy, GE = generalized epilepsy, WS 

= West syndrome, ASD with ID or DD = autism spectrum disorder with intellectual disability or developmental delay.



Diagnostic yield is higher in Whole Exome Sequencing vs. gene panel 
sequencing studies   



Diagnostic yield in early onset epilepsies is greater compared to 
later onset epilepsies



The number of genes with pathogenic variant is still increasing



Countries with sequencing studies have a significantly higher mean Inequality-adjusted Human 
Development Index (IHDI), compared to countries without sequencing studies(P = 5.8x10-11)

Likely health disparities: No access to genetic testing?



Summary of our meta-analysis

• 1 in 2-12 people with epilepsy with receive a diagnosis through currently 
available genetic tests

• Earlier epilepsy onset and cognitive challenges increase the chance of a 
positive genetic test

• More comprehensive genetic tests have a greater diagnostic yield 
• The number of epilepsy-associated genes is increasing
• Not everyone has access to genetic testing
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What did the studies miss?
-> Most studies analyzed only known epilepsy genes



There a several classes of epilepsy associated genetic variants, which 
are currently not routinely screened or interpreted 
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Large pathogenic copy number variants not affecting an established epilepsy gene
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Types of nucleotide repeat pathogenic genetic variants



Polygenic disease ‘risk’ variants
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disease causing variant

on chromosome 7
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disease risk conferring variants

across the genome



Polygenic disease ‘risk’ variants

Likely 2.5 - 4.5 fold 
greater 

epilepsy risk



Somatic variants

Study
Total 
sample 
size

FCD I FCD II
Carrier of 
somatic 
variants

Success rate (% yield)

Zhang et al. (2020) 17 0 17 7 41.18

Baldassari et al. (2019) 80 18 62 37 46.25

Sim et al. (2019)* 75 4 71 18 24.00
Niestroj et al. (2019) 15 0 15 2 13.33
Zhao et al. (2019) 8 0 8 1 12.50
D'Gama et al. (2017) 66 0 66 14 21.21
Lim et al. (2017) 40 0 40 5 12.50
Møller et al. (2016) 19 3 16 6 31.58
Mirzaa et al. (2016) 8 0 8 4 50.00

Nakashima et al. (2015) 24 6 18 6 25.00

Lim et al. (2015) 77 0 77 12 15.58
Jansen et al. (2015) 33 0 33 4 12.12
D'Gama et al. (2015) 53 0 53 6 11.32
Total (no duplicates) 491 31 460 122 24.85

• An underlying disease causing genetic variant can be identified in 1 in 2-9 patients with a 
lesional epilepsy (e.g., low grad tumors or cortical malformation)

• Examples of focal cortical dysplasia brain tissue sequencing studies



Variant interpretation is in its infancy



Resources relevant for variant interpretation

- We have a ~2h 
overview 
presentation online 
in the young 
epilepsy ILAE 
youtube channel



Summary

• 1 in 2-12 people with epilepsy with receive a diagnosis through currently available 
genetic tests

• Earlier epilepsy onset and cognitive challenges increase the chance of a positive 
genetic test

• More comprehensive genetic tests have a greater diagnostic yield 
• The number of epilepsy-associated genes is increasing
• Not everyone has access to genetic testing
• Several in ’research well-established’ different types of pathogenic or risk 

variants are currently not screened in the clinic. This will change in the near 
future. Subsequently, the role of genetics in clinical management of 
patients will further increase.

• Not all varriants identified in clinical genetic testing are pathogenic
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