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Epilepsy in Africa
Sub-Saharan Africa (SSA) carries the greatest burden of epilepsy 
in the world, exacerbated by the high incidence of central nervous 
system infections, perinatal insults and traumatic brain injury. [1] 
Almost 60% of people with epilepsy in SSA do not receive medication, 
and only about a third of those who do are appropriately managed.[2] 
The substantial risk of premature mortality associated with epilepsy 
in Africa (22.2 - 45.1 per 1 000[3]) is strongly linked to poor seizure 
control. Reduced access to education and employment opportunities, 
as well as the social stigma attached to epilepsy in some communities, 
all place a burden on the individual and the family. The period 
of infancy carries the highest incidence of epilepsy,[4] with some 
of the worst immediate and long-term sequelae affecting all areas 
of the infants’ and their carers’ lives. Early diagnosis and correct 
management are critical in mitigating the detrimental effects of 
uncontrolled seizures on the maturing brain.[5]

Most epilepsies previously termed ‘idiopathic’ (i.e. without a 
clear acquired cause) have a genetic basis.[6] The advent of next-
generation sequencing (NGS) created a massive surge in epilepsy 
gene discovery, revealing a previously unappreciated genetic and 
phenotypic heterogeneity. Over 350 genes have been associated 
with epilepsy to date,[7] with a remarkably high frequency of 
de novo variants, especially among the developmental and epileptic 
encephalopathies (DEEs)[8]. Large-scale studies continue to expand 
and refine the phenotypic spectrum of known epilepsy-associated 
genes, with certain clinical features linked to variants in specific 
genes.[9] Examples include movement disorders and head stereotypies 
in STXBP1-related DEE,[10] and clustered focal seizures restricted 
to females with PCDH19 variants.[11] The genetic and phenotypic 
heterogeneity of epilepsy is exemplified by the SCN1A seizure 
disorders, where SCN1A variants may cause a severe, drug-resistant 
DEE (Dravet syndrome (DS))[12] in some patients, or milder 
disease in others (e.g. generalised epilepsy with febrile seizures plus 
(GEFS+)). [13] The precise determinants of this heterogeneity are still 
unknown, but somatic mosaicism and functional effects of specific 
variants are known to play a role.[14] Importantly, knowledge of the 
causative mutation may guide the choice of treatment. Examples of 
precision therapies include the ketogenic diet for glucose transporter 
deficiency (SLC2A1), phenytoin or high-dose carbamazepine for 
SCN2A and SCN8A, and avoidance of sodium channel blockers in 
SCN1A-related epilepsy.[15] Genetic testing for epilepsy is now firmly 
embedded in the diagnostic setting of high-income counties (HICs), 
particularly for the DEEs, where the rate of informative findings is 
highest, with a demonstrable utility and cost benefit.[16,17]

A recent global burden of disease report ranked ‘idiopathic 
epilepsy’ (epilepsy of genetic origin or without a definite structural, 
metabolic, infective or immune cause) as the second most common 
neurological disorder in southern SSA.[18] Yet little is known about 
the genetic architecture of epilepsy in SSA, and no genetic testing is 
available locally.[19] While local research may uncover new genes and 
variants, it is likely that the genetic aetiology of de novo epilepsies in 
Africa is similar to the HICs. Research and translation in this instance 
should therefore happen almost simultaneously. Unfortunately, the 
expense of genomic analysis is a major limitation, as the anticipated 
reduction in NGS cost has not materialised tangibly in Africa. 
Suppliers base price negotiations on projected throughput, which is 

difficult in a setting of limited budget for genetic services, particularly 
in a state sector overwhelmed by the burden of infectious diseases. 
Paradoxically, it is often cheaper to refer NGS analyses abroad than to 
test locally, which presents an economical solution initially but does 
not serve to build local capacity. The shortage of suitably qualified 
workforce could be remedied by investment in training and creative 
use of the existing infrastructure, but requires buy-in and financial 
support from the health authorities.

Opportunities: Research and 
translation in SA
Initiatives such as H3Africa aim to address the deficits in genomic 
knowledge and capacity in Africa. Major emphasis lies on developing 
‘hubs’ for research, bioinformatic networks and biorepositories 
across the continent.[20] The exceptional genetic diversity of the 
African populations carries a far greater power of discovery than 
the more homogenous populations that form the basis of current 
knowledge. For instance, a recent case-control study involving 900 
African patients revealed significant enrichment for rare variants in 
constrained genes in individuals with schizophrenia, with a modest 
effect size.[21] Even though schizophrenia may be more heterogenous, 
three times as many patients of European ancestry were required 
to show a similar effect size in a study of generalised genetic 
epilepsy. [17] Research in Africa may not only identify novel genes 
and mechanisms, but also influence development of new therapeutic 
agents for the benefit of patients everywhere.

With this in mind, the Division of Human Genetics at the University 
of Cape Town and the paediatric neurology team at Red Cross War 
Memorial Children’s Hospital (RCWMCH), in collaboration with 
the Ken and Ruth Davee Department of Neurology at Northwestern 
University in Chicago, have initiated research into the genetic causes 
of epilepsies in SA children. The rationale for this ongoing work 
combines the need to build knowledge on epilepsy genetics in SA 
and create a basis for diagnostic testing. Most of the participants 
are children with DEE attending the epilepsy clinic at RCWMCH. 
The US collaboration lends valuable access to expertise in epilepsy 
genetics and NGS experimental design, helping to build capacity that 
is still centred in Africa. The project was successfully piloted with a 
subgroup of patients diagnosed with possible DS. The outcome not 
only helped to confirm or exclude DS, but also highlighted the onset 
of recurrent, prolonged febrile seizures before the age of 6 months as 
a simple diagnostic criterion for possible DS, useful in the resource-
constrained African setting.[22] Correlating genetic findings with 
the phenotypic and electroclinical information in the main study 
participants has helped to refine the diagnoses and treatment in some 
cases, and detection of rare, novel variants has ended the ‘diagnostic 
odyssey’ for others, confirming the utility of testing.

The world and SA, albeit less robustly, have entered the age of 
genomics and precision medicine. However, full participation in this 
transition for the benefit of African patients requires investment into 
high-throughput genomic skills and platforms.
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