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Introduction
Pediatric epileptic disorders include syndromes like Severe Infantile Multifocal 
Epilepsy, Benign Myoclonic Epilepsy, Lennox-Gastaut Syndrome, Myoclonic 
Astatic Epilepsy, Dravet Syndrome and Epileptiform Discharges, some of which 
fall under the umbrella of genetic epilepsy with febrile seizures plus (GEFS+). 
Di�erential diagnosis between these syndromes is based on symptoms, types 
of seizures and age of onset of seizures (Millichap et al. 2009).

Dravet Syndrome, found at the severe end of the spectrum of GEFS+ disorders,  
is characterised by frequent febrile seizures in infancy followed by afebrile 
seizures. A variety of generalised seizures ( including myoclonic seizures ) and 
partial seizures occur. Typically, these symptoms are evident in infants aged less 
than 1 year. Other symptoms like epileptiform discharges, partial seizures, 
generalized convulsions are common to Lennox-Gastaut syndrome, Myoclonic 
Astatic Epilepsy and Benign Myoclonic Epilepsy.

Given that symptoms alone cannot be sole diagnostic criteria for di�erential 
diagnosis, modern diagnostic techniques like the next-generation sequencing 
(NGS) - based Strand Clinical Exome Test can be used e�ectively to pinpoint the 
molecular variations present in a patient. According to a recent study, an 
underlying genetic cause can be identi�ed in ~40% of individuals with early 
onset epilepsy (Berg et al. 2017). Identi�cation of the actual genetic variant has 
been instrumental in enabling di�erential diagnoses in several other cases of 
congenital malformations, as well. 
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Gender : Female

Age : 6 years
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Location: Ahmedabad, Gujarat

Strand Test:  Clinical Exome Test

Precise diagnosis of pediatric 
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Therapeutic options suitable for 
GEFS+ indicated

Conclusion :

  •   

  •   Patient Pro�le
Sonalika Deshmukh*, aged 6 years, had experienced frequent febrile seizures 
throughout childhood. In addition to these episodes, her overall development 
seemed also to be somewhat slow. Although she was a generally happy child, 
concerns about her future well-being had begun to weigh on her parents’ 
mind.

Family History
Prajyot and Neelima are a non-consanguineous couple. It was noted that Sonalika’s mother and her maternal grandmother both 
had episodes of seizures in their childhood indicative of familial seizure disorder. 

Her anxious parents, Neelima* and Prajyot Deshmukh* had consulted several doctors over the course of 6 years. Yet seizures had 
continued to occur even after treatment. They were then referred to Dr. Siddharth Shah at the Pediatric Neurology Clinic, 
Ahmedabad for a consultation. Dr. Shah suggested that Sonalika should do the Strand Clinical Exome Test to understand the 
genetic etiology of her seizures.

http://www.strandls.com/strand-patient-stories
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Family Tree - Pre-Test Genetic Counselling

Results of Genetic Testing
The Strand Clinical Exome test showed that Sonalika had a mutation in the SCN1A gene. 

A likely pathogenic variant in the SCN1A gene was identi�ed

SCN1A Heterozygous Dominant Likely Pathogenic
chr2:166894608G>T
c.2624C>A
p.Thr875Lys

Gene                    Variation                                  Zygosity                         Inheritance               Clinical signi�cance

A mutation in the SCN1A gene was identi�ed in 6-year-old Sonalika, using the Strand Clinical Exome test. 

The SCN1A gene codes for one subunit of a sodium channel protein that is expressed in nerve cells.  

The identi�ed mutation results in change of a conserved and essential amino acid residue in the SCN1A protein and is 
predicted to have a damaging e�ect on protein function by 6 in-silico prediction tools. 
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Treatment Plan
Sonalika’s parents were counselled post diagnosis. They were advised about strategies to manage their daughter’s 
developmental challenges. 

GEFS+ can be treated using a combination of Stiripentol and other anti-epileptic drugs (Czuczwar et al. 2008). Similarly, a 
combination of valproate or topiramate and clobazam may also work to control seizures in GEFS+.

Discussion
Considering Sonalika’s mother’s history of seizures in her childhood, mutation-speci�c testing for the mutation identi�ed in the 
SCN1A gene was carried out for her. She was identi�ed to be a carrier for the same mutation as her daughter. This is indicative of 
the familial type of seizure syndrome Generalized epilepsy with febrile seizures plus (GEFS+) (Genetics Home Reference).

In a family with GEFS+, epilepsy with variable expressivity and incomplete penetrance is inherited in an autosomal dominant 
manner. Although the complete range of associated phenotypes can be seen within any family, the seizure phenotypes tend 
toward the mild end of the spectrum (Sche�er & Berkovic, 1997) because the more severe seizure types have a reproductive 
disadvantage and, thus, are less likely to be familial (Claes et al. 2001). Information about her mother’s type of epilepsy is not 
available but may indicate Sonalika’s seizures to be towards the mild end of the spectrum. 

Considering variable presentation seen in the family with the same mutation for seizures, it is important to have a detailed 
family history and to genetically evaluate other symptomatic individuals in the family. This may help in discussing the risk for a 
seizure disorder in the next pregnancy and variable expressivity seen in seizure disorders.

A 6-year-old child, Sonalika was referred to Dr. Siddharth Shah, Ahmedabad, for diagnosis and management of pediatric 
epilepsy.

The Strand Clinical Exome Test facilitated the identi�cation of a SCN1A mutation in the child’s genome.  

The genetic mutation identi�ed in Sonalika’s DNA was classi�ed as ‘likely pathogenic’ based on analysis using in-silico 
prediction tools and evidence from other similar cases.

Therapeutic options as well as strategies for management of Sonalika’s developmental challenges were provided to her 
parents.

Conclusion 

The Strand® Clinical Exome test is a Laboratory Developed Test (LDT) that was developed at the Strand Center for Genomics and 
Personalized Medicine at Strand Life Sciences. The test covers ~4500 genes and is a comprehensive test for IEM disorders as well 
as neuromuscular and neurocognitive developmental disorders.

Strand Clinical Exome Test

Other studies have reported the co-segregation of this mutation with manifestation of Dravet Syndrome (Depienne et al. 
2008; Depienne et al. 2010). 

Considering these factors, the genetic variant identi�ed in Sonalika has been classi�ed as being ‘likely pathogenic’ .  

Mutations in SCN1A have been reported to cause epileptic seizures when inherited in autosomal dominant fashion. 

CASE STUDY :  SCN1A-related Seizure Disorder Diagnosed Using the Strand
                             Clinical Exome Test 



References
Afzal, Raja Majid, Allan Meldgaard Lund, and Flemming Skovby. 2018. “The Impact of Consanguinity on the Frequency of 
Inborn Errors of Metabolism.” Molecular Genetics and Metabolism Reports 15 (June). Elsevier: 6–10. 
doi:10.1016/j.ymgmr.2017.11.004.

Berg A T, Coryell J, Saneto RP, et al. 2017. Early-Life Epilepsies and the Emerging Role of Genetic Testing. JAMA Pediatrics 
171(9):863–871. doi:10.1001/jamapediatrics.2017.1743

Bittles, A H, and M L Black. 2010. “Evolution in Health and Medicine Sackler Colloquium: Consanguinity, Human Evolution, and 
Complex Diseases.” Proceedings of the National Academy of Sciences of the United States of America 107 Suppl 1 (Suppl 1). 
National Academy of Sciences: 1779–86. doi:10.1073/pnas.0906079106.

Claes, L, Del-Favero, J, Ceulemans, B, Lagae, L, Van Broeckhoven, C, De Jonghe ,P. 2001. "De novo mutations in the 
sodium-channel gene SCN1A cause severe myoclonic epilepsy of infancy." American Journal of Human Genetics 
Jun;68(6):1327-32. https://www.ncbi.nlm.nih.gov/pubmed/11359211

Czuczwar, Stanislaw J, Michal K Trojnar, Aleksandra Gergont, Slawomir Kroczka, and Marek Kacinski. 2008. “Stiripentol – 
Characteristic of a New Antiepileptic Drug.” Expert Opinion on Drug Discovery 3 (4): 453–60. doi:10.1517/17460441.3.4.453.

Depienne, C., O. Trouillard, I. Gour�nkel-An, C. Saint-Martin, D. Bouteiller, D. Graber, M.-A. Barthez-Carpentier, et al. 2010. 
“Mechanisms for Variable Expressivity of Inherited SCN1A Mutations Causing Dravet Syndrome.” Journal of Medical Genetics 
47 (6): 404–10. doi:10.1136/jmg.2009.074328.

Depienne, C, O Trouillard, C Saint-Martin, I Gour�nkel-An, D Bouteiller, W Carpentier, B Keren, et al. 2008. “Spectrum of SCN1A 
Gene Mutations Associated with Dravet Syndrome: Analysis of 333 Patients.” Journal of Medical Genetics 46 (3): 183–91. 
doi:10.1136/jmg.2008.062323.

Genetics Home Reference (accessed on 26 April 2018): 
https://ghr.nlm.nih.gov/condition/genetic-epilepsy-with-febrile-seizures-plus

Millichap, John J, Sookyong Koh, Linda C Laux, Douglas R Nordli, and Jr. 2009. “Child Neurology: Dravet Syndrome: When to 
Suspect the Diagnosis.” Neurology 73 (13). American Academy of Neurology: e59-62. doi:10.1212/WNL.0b013e3181b9c880.

She�er, I E and Berkovic, S F. 1997. "Generalized epilepsy with febrile seizures plus. A genetic disorder with heterogeneous 
clinical phenotypes." Brain Mar;120 (Pt 3):479-90. https://www.ncbi.nlm.nih.gov/pubmed/9126059

Strand ID: RD153214032018

2018 © Strand Life Sciences

Certi�cate No. MC - 2434# 8750941

Strand is accredited byStrand Life Sciences Pvt. Ltd.
5th Floor, Kirloskar Business Park, Bellary Road, Hebbal, Bangalore - 560 024
Phone: 1800-1022-695, support.strandx@strandls.com, www.strandls.com




