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Larsen, Carvill, and colleagues report a spectrum of epileptic 
encephalopathy phenotypes associated with the gene SCN8A, 
relatively recently identified in the epilepsy genetics literature 
as a gene responsible for epilepsy and intellectual disability. 
As with many newly emerging genes associated with epilepsy 
and epileptic encephalopathy, the SCN8A spectrum is quite 
broad and still expanding. Since initial reports often reflect the 
most severe cases of epilepsy associated with a new gene, it is 
difficult to predict the full range of this spectrum. Thus, there is 
great value in the detailed characterization of cases from well-
curated cohorts of patients with epilepsy.

Even though it is not a population study, the fact that the 
seven cases they report derive from an impressive cohort of 
683 individuals with epileptic encephalopathy reflects the 
role of SCN8A as one of many important genes for early-onset 
epilepsy. To those outside the field, this 1% may not seem 
substantial, but epilepsy—even epileptic encephalopathy—is 
genetically heterogeneous, with a multitude of genetic causes 
collectively accounting for the growing list of epileptic en-

cephalopathies with identifiable genetic etiology (1–4). To add 
to the phenotypic characterization of SCN8A encephalopathy, 
the authors also included ten additional cases referred for this 
study. The work thus represents the collaborative strength 
of some of the major groups who have been devoting their 
careers to epilepsy genetics.

One feature of the genetics of SCN8A encephalopathy 
worth noting is that, as with other epilepsy genes and their 
mutations, the types and locations of SCN8A mutations are 
varied. The authors outline very reasonable criteria for their 
assumptions of pathogenicity for each case. Clinical neurolo-
gists should take heed that the mere mention of a variant in a 
gene associated with epilepsy does not necessarily mean that 
that gene is the cause of a patient’s epilepsy. The majority of 
the mutations are missense variants predicted to be patho-
genic, including an apparent mutation hotspot at amino-acid 
position 1872 (more detail is available in a subsequent review 
by Wagnon and Meisler [5]). While there is already some 
functional evidence for gain of channel function and resultant 
neuronal hyperexcitability for some previously described mu-
tations, additional functional work on some of the mutations is 
needed and can be correlated with the clinical data presented 
by these authors.

The phenotypes of the 17 patients considered to have 
mutations in SCN8A are quite variable. While many began 
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with focal seizures in the first few months of life, the majority 
of seizure types eventually seen included many generalized 
seizure types, including generalized tonic-clonic seizures, 
epileptic spasms, myoclonic seizures, and absence seizures. A 
main discussion point concerns differences between patients 
with mutations in SCN8A and Dravet syndrome, a more distinct 
sodium channel–related epilepsy. Indeed, patients with SCN8A 
encephalopathy seem to have an earlier and more varied 
onset, perhaps a broader range of seizure types, and less asso-
ciation between fever and seizures than patients with Dravet 
syndrome. While medications such as carbamazepine and its 
derivatives would be a common first choice of treatment for 
focal seizures, as was the case for some of the patients, the 
presence of generalized seizure types that could worsen with 
carbamazepine seemingly complicates the treatment choices 
for patients with SCN8A encephalopathy.

The SCN8A phenotypes presented raise some important 
questions that can be answered as more patients are diag-
nosed with SCN8A encephalopathy, which they undoubtedly 
will be:

1) The MRI atrophy seen in three cases is interesting, and 
over time we will see if this is a feature specific to a subset of 
patients with mutations in SCN8A and is disease-related as op-
posed to being referable to medications or other causes. 

2) The original proband in the 2012 Veeramah et al. study 
died with a diagnosis of SUDEP (6), and a question raised by 
that report is whether SCN8A-related epilepsy really confers a 
higher rate of SUDEP than other refractory epilepsies, a mat-
ter of clinical concern when families face a new diagnosis of 
SCN8A-related epilepsy. Since two patients in this series are 
deceased, and because one patient died with seizures and 
the other was considered SUDEP, the authors raise the point 
that this association bears further study as more SCN8A cases 
emerge (3). Some patients had normal development prior to 
seizure onset, while others were already delayed; by the time 
of reporting, all were moderately or severely intellectually 
disabled—one might conclude that this reflects the natural 
history of SCN8A-related epilepsy, but the fact that some ap-
peared normal at onset raises the possibility that earlier inter-
vention in future cases, identified more quickly in the modern 
genomic medicine era, could exact some benefit not only on 
seizures but on developmental outcome.

At this point, though we do not yet have evidence sup-
porting specific treatment on the basis of SCN8A diagnosis, in 
this era of precision medicine, we strive to find such treat-
ments. Having our patients identified with their mutations, 
and ideally having functional data or strong predictors of the 
functional consequences of mutations, will be the first step 
to designing clinical trials for genetically defined conditions. 
This is a major argument in favor of the authors’ “genotype 
first” approach. These authors show that “genotype first, then 
carefully phenotype” is an effective strategy in the research 
realm that should quickly translate into the clinical realm. 
The practice of genetic testing in epilepsy will continue to 
increase, not only in children with severe, early-onset epilepsy 
and epileptic encephalopathy but also in older children with 
perhaps less severe epilepsy but clinically significant comor-
bidities and even in adults with epilepsy and intellectual 

disability. In this setting, one would predict more cases of 
SCN8A-related epilepsy to emerge over time, perhaps with 
a milder phenotype than described by Larsen, Carvill, and 
colleagues. Treatments targeting one set of SCN8A mutations 
and epileptic encephalopathy will likely have applicability to 
a much larger group of patients. These authors have provided 
an excellent example of a phenotyping strategy that can be 
applied in the future to these additional SCN8A mutation-
positive patients.

by Annapurna Poduri, MD, MPH
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