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Patient description

This child experienced a febrile seizure at age 26 months. At 28 months, he developed
unprovoked seizures manifesting as limpness, upward eye deviation, and deep breathing,
occurring every two weeks, prompting treatment with levetiracetam. At 30 months, he was
hospitalized for convulsive status epilepticus. Continuous video encephalography (cvEEG)
showed a background with disorganized delta and theta frequencies, continuous bitemporal
slowing, paroxysmal fast activity, and generalized 1.5-Hz polyspike and wave discharges.
His cvEEG at 31 months demonstrated myoclonic seizures occurring two to three times per
hour, atonic seizures occurring twice a day, and bilateral tonic seizures occurring once a day.
With the onset of seizures, language and memory development became impaired, and he had
mild motor delay, walking at 18 to 24 months. His presentation was consistent with epilepsy
with myoclonic-atonic seizures, and his seizures worsened despite the sequential addition of
clobazam, topiramate, and valproate (Fig). At 42 months, cvEEG revealed atonic seizures
occurring once an hour, and seizures with behavioral arrest, mild loss of tone, and myoclonic
jerks occurring 10 times per hour.

An epilepsy gene panel (EpiISEEK, Courtagen Life Sciences) revealed a paternally inherited
p.R89H monoallelic variant of uncertain significance in SCN1B. The subject’s father did not
have epilepsy and completed eleventh grade education. Aside from a maternal grandmother
with self-resolving childhood seizures, there was no known family history of epilepsy. There
were no cardiac studies performed in the proband.

"Communications should be addressed to: Dr. Dang; Department of Pediatrics; Michigan Medicine; 1540 East Hospital Drive, Room
12-733, SPC 4279; Ann Arbor, MI 48109-4279. louisdan@med.umich.edu (L.T. Dang).
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At 42 months of age, he was hospitalized because of a subacute worsening of seizure
burden, and oral phenytoin was initiated. Over the ensuing month, the seizures slowed

and stopped. Valproate, levetiracetam, topiramate, and then clobazam were weaned (Fig).
Language development and school performance significantly improved. After two years
without seizures, he had a single bilateral tonic-clonic seizure with a low phenytoin level and
after weaning off clobazam.

Discussion

SCN1Bwas the first gene identified for genetic epilepsy with febrile seizures plus,[1]
which spans a range of phenotypes including epilepsy with myoclonic-atonic seizures.
SCN1Bencodes the B1 and B1B subunits of voltage-gated sodium channels (VGSCs) and
regulates the gating, voltage dependence, and kinetics of the pore-forming a subunit and
also functions as a cell adhesion molecule.[2]

Although p.R89H was classified as a variant of uncertain significance, nearby monoallelic
variants in p.R85C and p.R85H cause genetic epilepsy with febrile seizures plus[3] and
biallelic p.R85C and p.R89C variants are associated with severe developmental and epileptic
encephalopathy.[4,5] Several variants have been functionally evaluated using heterologous
expression. Wild-type, p.R85C, and p.R85H B1 constructs were co-expressed with the
VGSC a subunit Na,1.2.[6] The p.R85C and p.R85H variants resulted in loss of p1
function, including a leftward shift in the voltage dependence of sodium current activation,
which can increase VGSC activity. The premise that the p.R89H variant may cause a sodium
channel blocker (SCB) could help control seizures in this individual.

Because the p.R89H variant was paternally inherited and the father is not known to have
epilepsy, there likely is incomplete penetrance, consistent with observations for p.C121W
and p.R85C SCNIB variants.[3] Alternatively, the p.R89H variant may be unrelated to
epilepsy in this individual, but his dramatic response to phenytoin suggests otherwise.

SCBs can be helpful in SCNZA- and SCN8A-related epilepsies because variants in these
VGSC genes cause gain of function. In contrast, SCBs can worsen SCN1A-related Dravet
syndrome, as the mechanism likely involves loss of function in inhibitory interneurons.
Based on our patient’s dramatic response, we suggest that additional studies are needed
to determine whether SCBs could be broadly effective in individuals with SCN1B-related

epilepsy.

Comment:

This case study was deemed to be “not regulated” by the University of Michigan institutional review board (IRB),
as publishing the clinical findings from a single individual does not fit the definition of human subjects research
requiring IRB approval (per 45 CFR 46, 21 CFR 56 and University of Michigan policy). Written authorization from
the subject’s guardian was obtained for this case report.
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Figure.

Clinical response to treatments. There was progressive worsening of seizure frequency
without any sustained response to adding appropriately chosen antiseizure medications.
The seizure frequency peaked at 10 times per hour, as documented on video
electroencephalography. With the addition of phenytoin, seizures resolved, and other
medications were weaned. There was one convulsion after weaning clobazam, in the setting
of a low phenytoin level. The color version of this figure is available in the online edition.
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