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Sultiame revisited: treatment
of refractory absence seizures

Kathleen M. Gorman, Amre Shahwan
Department of Neurology and Clinical Neurophysiology,
Temple Street Children’s University Hospital, Dublin 1, Ireland

Received December 26, 2015; Accepted July 02, 2016

ABSTRACT – Sultiame is recommended for the treatment of benign
epilepsy of childhood with centrotemporal spikes, electrical status epilep-
ticus during slow-wave sleep, as well as other genetic (idiopathic) focal
epilepsies. Sultiame is not traditionally considered a treatment choice
for idiopathic generalised epilepsy, and it does not appear on the list of
drugs recommended for treatment of absence seizures. We report the
efficacy of sultiame in treating three children with drug-resistant absence

e of sultiame beyond the idiopathic

e, refractory, idiopathic focal epilepsy,

prescribed for the treatment of
BECTS, compared to central Europe.
Sultiame is not routinely rec-
ommended for the treatment of
idiopathic generalised epilepsies
(IGE), including absence seizures
(Vrielynck, 2013). Herein, we
describe the efficacy of sultiame
in the treatment of drug-resistant
absence seizures in the setting of
presumed idiopathic or genetically
influenced generalised epilepsy in
three paediatric patients refrac-
tory to multiple AEDs, as well as
the ketogenic diet and steroids.
With the introduction of sultiame,
there was significant reduction of
seizures and discuss the potential us
focal epilepsies.
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Sultiame is a sulfonamide deriva-
tive and central carbonic anhydrase
inhibitor (Wirth et al., 1960), which
has been used for over 50 years
for the treatment of epilepsy. It
was introduced in the 1960s as
adjuvant treatment for focal epilep-
sies (Garland and Summer, 1964).
Its popularity waned the following
decade due to concerns about its
safety and efficacy as an antiepilep-
tic drug (AED). Sultiame is used
largely in central Europe (Ger-
many, Switzerland, and Austria) and
Israel for idiopathic focal epilepsies
(IFE), benign epilepsy of childhood
with centrotemporal spikes (BECTS),
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juvenile myoclonic epilepsy (JME),
and electrical status epilepticus
during slow-wave sleep (ESES) (Ben-
Zeev et al., 2004; Fejerman et al.,
2012). The drug is not frequently
used in Ireland or the United King-
dom, where it is not routinely

absence seizures with no adverse
side effects. This report high-
lights the potential benefit of
sultiame for the treatment of
refractory absence seizures and
its potential use beyond IFE in
children.
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tation, she had a single febrile convulsion at two years
.M. Gorman, A. Shahwan

ase study

atient 1

13-year-old girl presented at the age of six with
bsence seizures (abrupt behavioural arrest, upward
ye deviation, and oral automatisms, with 50 witnessed
vents per day). EEGs showed frequent absence
eizures (duration: 5-20 seconds) with generalised
egular 3-Hz spike-wave discharge and no interic-
al discharges (figure 1). With the onset of absence
eizures, school performance declined. Significant
eizure improvement was never achieved despite
ptimal dosing regimens and combinations of etho-
uximide, topiramate, lamotrigine, sodium valproate,
onisamide, clobazam, amantadine, carbamazepine,
tiripentol, and steroids. She commenced the keto-
enic diet aged 8 years, with an initial improvement,
ut efficacy waned and seizure frequency returned

o baseline. In addition, while on the ketogenic
iet for 22 months, she developed infrequent gen-
ralised tonic-clonic (GTC) seizures aged 10 years.
ultiame was introduced at 12 years, in addition to
re-existing zonisamide. Now, at a dose of 300 mg/day

10 mg/kg/day), there is significant reduction in
bsence seizures (0-5 per day), but no difference in
requency of GTC seizures (one per month). There
s substantial improvement in her concentration and
chool performance.
30

atient 2

12-year-old boy presented at the age of 3 to a
eripheral hospital with daily episodes of unrespon-
iveness, infrequently associated with lip smacking
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igure 1. EEG during an absence seizure showing generalised regular
isualisation of the spike-wave pattern.
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nd urinary incontinence. At 5 years, he presented
o us with frequent absence seizures (abrupt brief
<10 seconds] impairment of consciousness with lip
macking, with up to 20 seizures per hour). Develop-
ental milestones were normal. His older sister was

iagnosed with typical childhood absence epilepsy
CAE) aged 7 and was seizure-free with ethosuximide.
EGs showed generalised regular spike-wave activity
t 3-3.5 Hz during absence seizures. Interictal EEG
howed bursts of generalised spike-wave, polyspike
nd polyspike-slow-wave discharges. Treatment with
ultiple AEDs failed to achieve seizure control (etho-

uximide, sodium valproate, levetiracetam, clobazam,
amotrigine, and topiramate). At 10 years, sultiame
as added to the pre-existing sodium valproate and

lobazam. At a dose of 125 mg/day (2.5 mg/kg/day), he
ecame seizure-free and has remained seizure-free

for two years). Clobazam was stopped and he was
eaned off sodium valproate. Repeat EEG (figure 2) has

mproved with minimal interictal spike-wave activity
nd no absence seizures, even with hyperventilation.

atient 3

10-year-old girl presented at the age of 3 with
bsence seizures (unresponsiveness with upward eye
eviation, lasting for up to 15 seconds), which were
bserved clinically, 60-100 times a day. Prior to presen-
Epileptic Disord, Vol. 18, No. 3, September 2016

3-Hz spike-wave activity. Sensitivity at 20 �V/mm to allow better

nd motor delay (walked at 30 months). With the onset
f frequent seizures, her gait had become unsteady,
ut with no cerebellar signs. EEGs demonstrated fre-
uent absence seizures (lasting for 7-15 seconds)
ith 3-Hz generalised regular spike-wave discharges

figure 3). Interictal EEG showed brief generalised
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Sultiame and refractory absence seizures
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Figure 2. Follow-up EEG after adding sultiame. Infrequent generalised spike/polyspike-wave activity, but no absence seizures (even
with hyperventilation).
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igure 3. EEG during an absence seizure showing 3-Hz generalis
isualisation of the spike-wave pattern.

pike-and-slow-wave discharges, shorter in duration
≈1 second). Treatment with multiple AEDs, including
odium valproate, ethosuximide, lamotrigine, zon-
samide, and levetiracetam, failed to achieve any

eaningful seizure control. Mild learning disability
as documented based on neuropsychological assess-
pileptic Disord, Vol. 18, No. 3, September 2016

ents. With the introduction of pulsed intravenous
ethylprednisolone, there was complete resolution

f seizures, associated with an improvement in bal-
nce and cognition. Treatment continued with daily,
hen alternate day, oral steroids, with an initial four-

onth seizure-free period. Weaning oral steroids to
wice weekly dosing was not tolerated, with increased

s
a
d
s
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n
w

gular spike-wave activity. Sensitivity at 30 �V/mm to allow better

requency of absence seizures (up to 100 per day).
ncreasing oral steroids once again to daily dose had
ome response, but not as profound as before. On-
oing daily absence seizures continued. Sultiame was
ommenced at 8 years of age with clobazam and
teroids, with marked and sustained improvement in
331

eizure frequency. Oral steroids were tapered slowly
nd stopped. She is now two years seizure-free on a
ose of sultiame 300 mg/day (7 mg/kg/day). Improved
eizure control was associated with improvement in
alance and cognition. The most recent EEG showed
o interictal discharges and no absence seizures, even
ith hyperventilation.
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Table 1. Practical guideline for Sultiame dosing and use in children

Dosage Start dose 3 mg/kg/day
Dose increased by 25-50 mg OD weekly
Aim 10-15 mg/kg/day
Maximum Dose: 600 mg/day

Side Effects Hyperpnoea, paraesthesia, cognitive impairment, anorexia, nausea, dizziness
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Monitoring No drug level monitori

Drug Interaction Phenytoin and lamotrig
Can increase levels, ne

LUT-1 transporter deficiency was ruled out
hemically in all, and genetically in Patients 1
nd 3.

iscussion

ur patients had absence seizures with typical clini-
al accompaniments (automatisms and occasional eye
olling) and always exhibited clear EEG correlation of 3-
.5-Hz regular generalised spike-wave discharges. The
resence of interictal epileptiform abnormalities and

he resistance of absence seizures to multiple AED
egimes exclude clearly defined typical CAE as the
nderlying epilepsy syndrome. The clinical presenta-

ion of the patients did not fit completely with any of
he other specific ILAE-defined absence epilepsy syn-
romes such as juvenile absence epilepsy (JAE) or JME

Berg et al., 2010). However, the absence seizures them-
elves are consistent with typical absence seizures;
rief, with EEG correlation of regular generalised 3-Hz
pike-wave discharges. We emphasise that the seizures
hemselves are not what are known as “atypical
bsence seizures” (which typically occur in association
ith other types of seizures, in the setting of intellec-

ual impairment and/or exhibit ictal EEG with slower
nd less regular generalised spike-wave complexes at
2.5 Hz). There were no focal features clinically or elec-

rographically. Both clinical and EEG features are prob-
bly consistent with genetically influenced generalised
pilepsy (formerly known as IGE) that does not fit com-
letely with the very well defined CAE, JAE or JME.
ecommended first-line AEDs for the treatment of

ypical absence seizures include ethosuximide and
odium valproate (Vrielynck, 2013). Berg and col-
32

eagues (Berg et al., 2014) favoured ethosuximide as
rst-line treatment rather than sodium valproate due

o reported better long-term outcomes. Second-line
edications include clobazam, clonazepam, lamot-

igine, levetiracetam, topiramate, and zonisamide
Vrielynck, 2013) combinations of the above medica-
ions such as lamotrogine and valproate are often used.

r
w
w
s
d
b
e

monitor more frequently at start

ultiame is not routinely recommended for the treat-
ent of absence seizures (Vrielynck, 2013). On review

f the literature, we identified two historical reports
iscussing the use of sultiame as adjuvant therapy in a
ubgroup of patients with absence seizures in the set-
ing of generalised epilepsy (Gayral et al., 1965; Lerman
nd Nussbaum, 1975).
ecognised dose-related side effects of sultiame

nclude hyperpnoea, paraesthesia, cognitive impair-
ent, and anorexia (Garland and Summer, 1964). In our

atients, we used doses up to 10 mg/kg/day and did not
bserve any side effects (table 1). A dose of 5 mg/kg is

ound to be well tolerated for the treatment of BECTS,
ith good seizure control (Ben-Zeev et al., 2004).
he mechanism of action of sultiame in epilepsy is not
ully understood; it may involve inhibition of intracel-
ular carbonic anhydrase and/or voltage-gated sodium
hannel blockade (Madeja et al., 2001). Siniatchkin
nd colleagues demonstrated that a single dose of
ultiame increased the resting motor threshold. They
ostulated the inhibition of carbonic anhydrase, low-
red intracellular pH, and reduced conductivity of
oltage-operated sodium channels to be the likely
ntiepileptic mechanism, mirroring the findings of
adeja and Wolf (Siniatchkin et al., 2006). The effi-

acy of sultiame in treating absence seizures in our
atients (in addition to its previous success in the treat-
ent of IFE, BFEC, ESES) led us to hypothesise that

ts efficacy is related to the underlying mechanism
f a likely genetic epilepsy, as opposed to being spe-
ific to focal epilepsy. The benefit of sultiame in the
reatment of ESES tempted us to extrapolate its effi-
acy to absence seizures, given the underlying likely
enetic influence driving the conventional regular EEG
pike-wave activity. Mutations in GABAA and GABAB
Epileptic Disord, Vol. 18, No. 3, September 2016

eceptors have been identified, not only in patients
ith absence epilepsy, but also in those with spike-
ave discharges (Siniatchkin et al., 2006). In animal

tudies, acetazolamide, a more potent carbonic anhy-
rase inhibitor, reduces the HCO3 gradient activity,
locking the GABA repolarizing response (Siniatchkin
t al., 2006). One can hypothesise that sultiame acts
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Sultiame and refractory absence seizures

n a similar manner in the genetically influenced
pilepsies, regardless of their focal or generalised EEG
ignature or clinical classification.

onclusion

ultiame should be considered for the treatment of
efractory absence seizures. Given the relatively mild
ide effects of sultiame, there is a strong case for its
se over other options, such as steroids which have
ignificant side effects. It is perhaps time to revisit sul-
iame and consider it as a broader spectrum AED, to be
sed as third/fourth-line treatment for the genetically

nfluenced epilepsies (both focal and generalised). We
cknowledge that the small patient number (given
he rarity of this degree of refractoriness of absence
pilepsy in one institution) is a relative weakness.
hus, further reports of sultiame use in refractory
bsence seizures, and indeed further investigation
nto its mechanism of action, should help strengthen
nd confirm our finding. �

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.
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TEST YOURSELF
EDUCATION

(1) What are the clinical and EEG features which distinguish between typical and atypical absence seizures?

(2) What types of seizures and/or epilepsy syndromes should treatment with sultiame be considered for?
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(3) What are the potential side effects of sultiame?

Note: Reading the manuscript provides an answer to all q
website, www.epilepticdisorders.com, under the section
333

uestions. Correct answers may be accessed on the
“The EpiCentre”.
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