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KEYWORDS Summary

Dravet syndrome; Background: We have previously shown the benefits of short-term add-on stiripentol therapy
Severe myoclonic for Dravet syndrome inadequately controlled by clobazam and valproate in Japanese patients.
epilepsy in infancy; We report here the outcomes of long-term stiripentol use.

Stiripentol; Methods: Patients with Dravet syndrome having >4 clonic/tonic—clonic seizures per 30 days
Long-term while on clobazam and valproate (with or without bromide) received add-on stiripentol for 16
administration; weeks. Those benefiting from stiripentol (50 mg/kg/day; up to 2500 mg/day) continued the ther-
Tolerability; apy for additional up to 40 weeks. Responders were defined as those whose clonic/tonic—clonic
Efficacy seizures became <50% frequent as compared to baseline.

Results: Of 24 patients starting stiripentol, 21 received the drug for >16 weeks and 19 com-
pleted the study. At the endpoint, the responder rate was 54%, with 2 patients remaining
clonic/tonic—clonic seizure-free. Twenty-two patients experienced stiripentol-related adverse
events, with two having severe ones. They included somnolence (79%), loss of appetite (67%),
ataxia (58%), and elevated gamma-glutamyltransferase (38%). No adverse events led to study
discontinuation, but 19 patients required dose reduction for stiripentol and/or either antiepilep-
tic drug combined. Stiripentol dose reduction was done in 9 patients, mostly due to somnolence
or loss of appetite.

Conclusions: During adjunctive stiripentol use with clobazam and valproate, careful monitor-
ing for adverse events such as somnolence and loss of appetite is recommended, and dose
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reduction may become needed for any of the antiepileptics. Despite the need for safety precau-
tions, the durable responses to stiripentol for up to 56 weeks suggest that the drug is effective
as an adjunct to clobazam and valproate for the treatment of Dravet syndrome.

© 2015 Elsevier B.V. All rights reserved.

Introduction

Dravet syndrome (severe myoclonic epilepsy in infancy
[SMEI]) is a rare intractable epilepsy with onset during the
first year after birth whose incidence is estimated at approx-
imately one per 40,000 children in the US (Hurst, 1990), one
per 30,000 to 20,000 infants in France (Yakoub et al., 1992),
and one per 28,600 individuals in the UK (Brunklaus et al.,
2012). In Japan, Oka et al. (2006) reported its prevalence
in Okayama Prefecture as 9 per 250,997 (one per 28,000)
children aged less than 13 years.

Seizures of Dravet syndrome are considerably resistant
to conventional antiepileptic drugs, with standard therapy
having yet to be established. Several investigators have
reported some response to bromide (Ernst et al., 1988; Oguni
et al., 1994), topiramate (Coppola et al., 2002; Kroll-Seger
et al., 2006; Nieto-Barrera et al., 2000), and levetiracetam
(Striano et al., 2007).

Stiripentol, as an adjunct to clobazam and sodium val-
proate (valproate), was reported to significantly reduce
the frequency of seizures as compared to placebo in
patients with Dravet syndrome in two double-blind, placebo-
controlled studies, one conducted in France and the other in
Italy (Chiron et al., 2000; Kassai et al., 2008). Based on these
findings, stiripentol has been approved for use in Europe as
an adjunct to clobazam and valproate for the treatment of
Dravet syndrome since 2007.

In a previous open-label study, we found that stiripentol,
administered in conjunction with conventional antiepilep-
tic drugs, was effective for the management of Dravet
syndrome in Japanese patients (Inoue et al., 2009). We sub-
sequently designed another multicenter open-label study to
evaluate the safety and efficacy of add-on stiripentol for
Dravet syndrome inadequately controlled by clobazam and
valproate with or without bromide (STP-1 study) and have
observed that the drug administered at a fixed dose for 12
weeks is effective and tolerated well (Inoue et al., 2014).
We report here the results of the long-term administration
phase of the study.

Subjects and methods

Study design

The multicenter, open-label STP-1 study consisted of 4-week
baseline, 4-week dose-adjustment, 12-week fixed-dose, and
40-week long-term administration phases (Fig. 1). This
study was conducted in compliance with the Declaration of
Helsinki and the Good Clinical Practice. The study proto-
col, including genetic sample collection, was reviewed and
approved by the ethical committee of each participating
institution. Prior to enrollment, all patients and/or their
parents gave written informed consent to the study. This

study was registered at the Japan Pharmaceutical Informa-
tion Center as JapicCTI-101116.

Subjects

The eligibility criteria for the STP-1 study were described
previously (Inoue et al., 2014). Briefly, male and female
patients aged 1—30 years and weighing >5 kg who had been
diagnosed as having Dravet syndrome and were receiving
clobazam and valproate (with or without bromide) as the
only antiepileptic drugs when giving informed consent were
considered for enrollment. The diagnostic criteria for Dravet
syndrome included: (1) onset within a year after birth in
an otherwise normal infant; (2) febrile or afebrile clonic
or tonic—clonic seizures, either generalized or unilateral;
(3) myoclonic, absence and partial seizures may follow; (4)
developmental delay becomes apparent within the second
year of life and is followed by cognitive and motor impair-
ment. Other ancillary information for the diagnosis of Dravet
syndrome included; (5) electroencephalogram (EEG) is usu-
ally normal at the onset; and (6) photosensitivity may be
present (more than 40% of patients). The diagnosis of each
patient was validated by an independent committee of spe-
cialists. Patients were to start adjunctive stiripentol use if
they had >4 clonic or tonic—clonic seizures per 30 days while
on clobazam and valproate (with or without bromide) in the
4-week baseline phase.

Treatment

Dosage of stiripentol

In the baseline phase, all patients continued to receive
only clobazam and valproate (with or without bromide). In
the dose-adjustment phase, add-on stiripentol was started
at 20mg/kg/day (or 1000mg/day for patients weighing
>50kg), which was then escalated at weekly intervals with
10mg/kg/day (500 mg/day for those weighing >50kg) incre-
ments to 50mg/kg/day (2500mg/day for those weighing
>50kg). The drug was administered at this fixed dose for 12
weeks. In the subsequent phase, dose modification accord-
ing to each patient’s response was allowed within the upper
limit of 2500 mg/day.

Concomitant antiepileptic drugs
Throughout the study period, all patients were to continue
to receive clobazam and valproate and were prohibited
from taking any other antiepileptic drugs. Continued use of
bromide that had been instituted before enrollment and as-
needed use of intrarectal or parenteral diazepam for the
rescue purpose were permitted exceptionally.

No dosage modifications were allowed from 4 weeks
before the start of the baseline phase until the end of
the phase. During the subsequent phases, dose reduction
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Study schedule. This was a multicenter, open-label study of stiripentol as add-on treatment to clobazam and valproate

in Japanese patients with Dravet syndrome. The study consisted of the following phases: a 4-week baseline phase; a 4-week dose-
adjustment phase; a 12-week fixed-dose phase; and a 40-week long-term administration phase. Patients received treatment from
visit 2 to visit 17. In the long-term administration phase, dose of stiripentol was modified (maximum 2500 mg/day) according to

each patient’s response. w, Weeks; v, visit.

but not dose escalation was permitted only if any adverse
event (AE) occurred that was considered to be related to
the drug. Patients having received bromide were required
to continue this drug at a fixed dosage from 8 weeks before
the start of the baseline phase until the end of the fixed-
dose phase. During the long-term administration phase, dose
reduction but not dose escalation was permitted for safety
reasons.

Procedures

Patients having >4 clonic or tonic—clonic seizures per 30
days in the baseline phase entered the subsequent dose-
adjustment phase and started add-on stiripentol use. Those
confirmed to benefit from add-on stiripentol at the end of
the fixed-dose phase entered the long-term administration
phase.

Routine laboratory tests were performed at the start
and end of the baseline phase, every 2 weeks during the
dose-adjustment phase, and every 4 weeks during the fixed-
dose and long-term administration phases as well as at time
of treatment discontinuation (if applicable). Cytochrome
P450 2C19 gene (CYP2C19) was genotyped by PCR using
DNA from blood. Blood concentrations of each antiepilep-
tic drug administered were measured before the start of
add-on stiripentol, at the end of the fixed-dose phase,
and every 12 weeks, in principle, during the long-term
administration phase. Patients’ parents or other caregivers
recorded in the seizure diary the type (defined in the 1981
International Classification of Epileptic Seizures by the Inter-
national League Against Epilepsy), the day and time, and
duration of each seizure.

Efficacy assessments

Patients who continued add-on stiripentol and had evaluable
post-baseline seizure data were included in efficacy analy-
ses. The number of clonic or tonic—clonic seizures in each
4-week period was calculated and converted to the number
of seizures per 30 days. The primary endpoint for long-term
efficacy was the responder rate at the end of the study,
defined as the percentage of patients having >50% reduction
in the frequency of clonic or tonic—clonic seizures during the
last 4 weeks of the long-term administration phase versus
the baseline phase.

Safety assessments

Patients who received at least one dose of stiripentol were
included in safety analyses. All AEs (including abnormal lab-
oratory findings) that occurred after the start of add-on
stiripentol were collected in an open-ended way. The inves-
tigator assessed the severity of each AE as mild (tolerable
and not interfering with daily activities), moderate (inter-
fering with daily activities) or severe (severely disabling).

A causal relationship between each AE and stiripentol was
graded as ‘‘not related’’, *‘possibly related’’, or ‘‘probably
related’’ by the investigator. AEs considered to be poten-
tially related to the drug (‘‘possibly related’’ and ‘ ‘probably
related’’) were considered drug-related.

QT interval in electrocardiogram (ECG) was measured
before the start of add-on stiripentol and at the end of the
study. Heart rate-corrected QT interval was calculated using
Fridericia’s (QTcF) and Bazett’s formulae (QTcB), and those
values observed at the two times were compared.

Statistical analyses

Statistical analyses were conducted using SAS Version 9.1.
In the calculation of a responder rate, those having been
withdrawn from the study were included as non-responders.
The 95% confidence interval was determined for responder
rate. QTc intervals at baseline and endpoint were compared
using the paired t-test and Wilcoxon’s signed rank test. Data
were considered significant if the **p’’ value was less than
0.05.

Results

Subjects

Of 27 patients screened, 24 (15 males and 9 females;
aged 1—24 years) started stiripentol. At enrollment, the 24
patients had a median weight of 20kg (range, 10—55kg)
and were on clobazam at a mean (standard deviation [SD])
dose of 0.36 (0.16) mg/kg/day and on valproate at 26.9
(9.37) mg/kg/day. Fourteen of them were also receiving bro-
mide at 861 (394) mg/day. Among the 24 patients, mental
retardation was present in 23, photosensitivity in 11. The
mean age at onset of epilepsy was 5.8 (range, 2—14) months.
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SCN1A mutations were found in 16 of 17 patients whose DNAs
were available for the gene analysis (Inoue et al., 2014).

All 24 patients that started add-on stiripentol completed
the fixed-dose phase, and 3 of them (Patients 5, 12 and 23)
terminated the study due to poor response without enter-
ing the long-term administration phase. The remaining 21
patients (14 males and 7 females; aged 1—24 years) entered
the long-term administration phase and 19 of them com-
pleted the study. The reasons for study discontinuation in
the two patients (Patients 2 and 4) were withdrawal of con-
sent and use of prohibited drug (midazolam injection) for
the treatment of status epilepticus, respectively.

Efficacy

All 24 patients that completed the fixed-dose phase were
included in efficacy analyses. Table 1 shows individual data
on the frequency of clonic or tonic—clonic seizures, respon-
der rate, and the mean duration of clonic or tonic—clonic
seizures over time in the long-term administration phase.
The responder rate was 67% at the end of the fixed-dose
phase and 54% at the end of the long-term administration
phase, indicating that the effect of stiripentol was durable
for up to 56 weeks. Two patients (Patients 9 and 19) were
free from clonic and tonic—clonic seizures throughout the
period of treatment with stiripentol. One of them (Patient
19) also became free from all types of seizures.

For the 19 patients who completed the study, the mean
(SD) duration of clonic or tonic—clonic seizures was 1.9
(1.5) min at the start of the dose-adjustment phase (base-
line), 0.8 (0.6)min at the end of the fixed-dose phase,
and 2.6 (6.7) min at the end of the study (p=0.6194 versus
baseline, paired t-test). The apparently longer duration of
seizures after long-term administration of stiripentol prob-
ably reflected an outlier observed in Patient 1 (30 min).
The mean (SD) duration of seizures as calculated by exclud-
ing this outlier was 1.1 (0.7) min at the end of the study
(p=0.0489 versus baseline, paired t-test).

Safety

All 24 patients that started stiripentol were included in
safety analyses. The median duration of treatment with the
drug was 393 (range, 127—400) days.

After the start of add-on stiripentol, a total of 322 AEs
occurred in all 24 patients, and 142 of them reported in 22
patients were considered drug-related. Table 2 lists drug-
related AEs reported in >2 patients analyzed by severity.
In addition to the severe AEs listed in Table 2, malnutrition,
pneumonia, and bronchitis, each reported in 1 patient, were
graded as severe.

The most frequent drug-related AEs were somnolence
(19/24 [79%]), loss of appetite (16/24 [67%]), ataxia (14/24
[58%]), and elevated gamma-glutamyltransferase (GGT)
(9/24 [38%]). For somnolence, the median time to onset
after the start of add-on stiripentol was 14.5 (range, 1—-314)
days. Eighteen patients experienced this event during the
first 4 weeks of stiripentol use, i.e., in the dose-adjustment
phase. As of the end of the study, the event lasted for a
median duration of 122.5 (range, 15—378) days, and was still
ongoing in 2 patients. For decreased appetite, the median

time to onset after the start of add-on stiripentol was 82.0
(range, 7—302) days, with 10 patients developing the event
in the dose-adjustment phase. As of the end of the study, the
event lasted for a median duration of 75.0 (range, 11—372)
days and was still ongoing in 4 patients. For ataxia, the
median time to onset after the start of add-on stiripentol
was 15.0 (range, 2—302) days, with 12 patients developing
the event in the dose-adjustment phase. As of the end of
the study, the event lasted for a median duration of 134.0
(range, 5—372) days and was still ongoing in 2 patients. For
elevated GGT, the median time to onset after the start of
add-on stiripentol was 57.0 (range, 43—362) days. As of the
end of the study, the event lasted for a median duration
of 339.0 (range, 34—344) days and was still ongoing in 7
patients.

Other drug-related AEs still ongoing as of the study end
were weight loss in 3 patients and tremor in 2 patients. The
duration of drug-related AEs was not definitely related to
subjects’ demographic factors such as age and gender.

Drug-related AEs required dose reduction for stiripen-
tol (n=9) and/or either concomitant antiepileptic drug
in 19 patients. Somnolence (n=5) and loss of appetite
(n=5) were the main reasons for stiripentol dose reduc-
tion, with 2 patients having both reasons. At the end
of the study, 19 patients were treated with stiripentol
at a median dose of 48.7 (range, 29.9—65.3) mg/kg/day
(1 at <30mg/kg/day, 3 at 31—40mg/kg/day, 13 at
41—-60mg/kg/day, and 2 at >60mg/kg/day). No definitive
dose-dependent or concentration-dependent relationship
could be found for drug-related AEs, many of which occurred
in the dose-adjustment phase.

The effect of stiripentol on QTc interval was evaluated
in 19 patients who had ECGs before and after the start of
add-on stiripentol. The mean (SD) QTcF interval was 352.15
(24.13) ms at baseline and 360.65 (31.45) ms at the endpoint
(p=0.1819). The mean (SD) QTcB intervals at the respec-
tive times were 376.91 (28.74)ms and 382.92 (23.68)ms
(p=0.3525). No patients had a QTcF or QTcB interval exceed-
ing 450 ms.

Ten severe drug-related AEs were reported in 2 patients
(Patients 11 and 14). Patient 11 developed severe somno-
lence in the dose-adjustment phase, but received escalating
doses of stiripentol (20—50mg/kg/day) as scheduled. The
somnolence resolved after a stiripentol dose reduction to
42 mg/kg/day but reappeared at the mild intensity when
the stiripentol dose reincreased to 46 mg/kg/day. The event
then recovered spontaneously and no such events recurred
despite an increase of stiripentol dose to 53 mg/kg/day.
Thus, appropriate stiripentol dose reduction could manage
the severe somnolence, while maintaining a >50% reduc-
tion in the frequency of seizures. In this CYP2C19 extensive
metabolizer, the blood concentration of norclobazam, the
main metabolite of clobazam, increased almost twice after
the start of add-on stiripentol (from 0.5 wg/mL in the base-
line phase to 1.0 ng/mL at the end of the fixed-dose phase),
suggesting that the severe somnolence might possibly be
related to norclobazam. A causal relationship between
stiripentol and the AE could not be ruled out either because
of their temporal association, although the blood stiripentol
concentration was not higher in this patient (7.2 pg/mL at
the end of the fixed-dose phase) than in the other patients
(mean 9.0 pg/mL with SD 4.5, n=21). Patient 14 developed



Table 1 Data of the study patients.
Patient No. Gender Age (yr) Number of tonic or tonic—clonic seizures (per 30 days)
Baseline phase V6-7 Long-term administration phase

V7-8 V8—9 V9—-10 vV10—-11  V11-12 V12-13 V13—14 V14-15 V15-16 V1617
1 M 1 11.1 3.1 0 0 0 6.2 2.0 0 0 0 0 1.0
2 M 1 5.3 3.2 2.3 — — — — — — — — —
3 F 2 7.2 3.4 5.1 3.4 7.0 4.2 5.3 4.0 3.6 4.4 5.4 1.0
4 F 2 10.0 8.5 7.5 8.7 9.6 7.5 18.2 30.0 = = = =
5 F 2 5.3 4.2 — — — — — — — — — —
6 M 3 4.6 1.9 1.9 1.8 0 0 0 1.0 0 0 1.0 1.4
7 F 4 33.2 4.4 0 0 0 6.4 2.3 6.6 4.8 4.2 5.7 6.0
8 M 4 15.9 4.2 16.8 11.6 10.3 17.1 9.6 5.0 0 0 6.4 1.4
9 M 4 4.8 0 0 0 0 0 0 0 0 0 0 0
10 M 4 10.9 5.4 5.5 10.3 4.8 6.4 4.2 2.6 7.7 5.1 9.3 3.1
11 F 5 15.5 6.0 9.3 6.1 6.5 8.8 3.3 5.0 7.7 7.5 13.3 6.8
12 M 5 9.5 8.0 = = = = = = = = = =
13’ M 5 5.1 1.2 0.9 2.1 2.0 2.2 5.3 2.9 1.5 1.7 5.7 6.2
14 M 5 14.2 0 7.1 7.7 3.2 25.7 12.8 5.1 1.4 0 1.2 3.2
15 F 8 10.2 6.5 6.8 7.5 16.0 17.1 4.2 12.8 12.8 3.2 1.1 5.0
16 M 8 13.7 5.7 8.5 6.4 1.8 10.0 5.3 5.3 8.5 6.4 10.7 6.4
17 F 10 157.9 54.8 37.7 44.5 82.8 25.7 60.0 82.7 55.3 82.8 79.2 121.0
18’ M 10 7.5 6.0 28.5 6.8 7.5 10.0 2.1 3.2 7.5 6.0 4.2 6.4
19 M 12 16.0 0 0 0 0 0 0 0 0 0 0 0
20° M 18 5.2 4.2 6.4 5.8 7.2 4.2 7.5 7.5 4.2 3.8 3.6 4.2
21 M 21 12.0 3.2 4.2 5.3 1.4 1.0 3.2 5.3 4.2 4.2 8.5 7.5
22 M 23 18.4 3.1 3.3 1.0 14.0 13.8 9.6 5.3 11.7 11.7 17.1 6.0
23 F 23 6.3 6.3 — — — — — — — — — —
24 F 24 7.2 0 2.2 2.0 1.1 3.2 1.7 5.3 1.0 2.1 6.0 6.0
Responder, n (%) — 16 (67) 12 (50) 13 (54) 12 (50) 8 (33) 12 (50) 13 (54) 13(54) 14(58) 8 (33) 13 (54)
Tonic or tonic—clonic seizure duration (min)
Mean (SD) 1.9 (1.5) 0.8 (0.6) 1.4(2.1) 1.3(2.6) 1.2(2.2) 1.6(2.7) 1.8(2.5) 1.2(1.3) 0.7 (0.6) 0.8 (0.8) 1.9 (3.9) 2.6 (6.7)
[Range] [0.2-5.2] [0-2.7] [0-10.0] [0—12.3] [0—10.3] [0—12.5] [0—10.0] [0-5.4] [0-1.9] [0-3.0] [0—17.6] [0—30.0]

Patients are identified by the same numbers as used in Table 1 in Inoue et al. (2014).

* Patients who also received a bromide.

§ Responders, defined as patients having >50% reduction in the frequency of seizures as compared to baseline.
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Table 2 Drug-related adverse events.

Dose-adjustment
phase (n=24)

Fixed-dose
phase (n=24)

Long-term
administration

Overall (n=24)

phase (n=21) Total Mild Moderate Severe
Any drug-related AE, n (%) 20(83.3) 18 (75.0) 14 (66.7) 22 (91.7) 9 (37.5) 11 (45.8) 2 (8.3)
Drug-related AEs occurred in at least 2 patients in overall, n (%)

Somnolence 18 (75.0) 2(8.3) 3(14.3) 19 (79.2) 10 (41.7) 7 (29.2) 2 (8.3)

Loss of appetite 10 (41.7) 5(20.8) 8(38.1) 16 (66.7) 7 (29.2) 8(33.3) 1(4.2)

Ataxia 12 (50.0) 1(4.2) 2 (9.5) 14 (58.3) 6 (25.0) 7 (29.2) 1(4.2)
Elevated GGT 0(0) 8(33.3) 1(4.8) 9(37.5) 7 (29.2) 2 (8.3) 0(0)
Tremor 2(8.3) 4(16.7) 0(0) 6(25.0) 6 (25.0) 0(0) 0(0)
Elevated AST 2(8.3) 1(4.2) 1(4.8) 4(16.7) 4 (16.7) 0(0) 0(0)
Weight loss 0(0) 2(8.3) 2 (9.5) 3(12.5) 1(4.2) 2 (8.3) 0(0)
Decreased WBC count 1(4.2) 1(4.2) 1(4.8) 3(12.5) 3(12.5) 0(0) 0(0)
Dry skin 0(0) 3(12.5) 0(0) 3(12.5) 3(12.5) 0(0) 0(0)
Decreased neutrophil count 1(4.2) 2(8.3) 2 (9.5) 2(8.3) 2 (8.3) 0 (0) 0 (0)
Decreased platelet count 1(4.2) 1(4.2) 2 (9.5) 2(8.3) 2 (8.3) 0 (0) 0 (0)
Constipation 1(4.2) 1(4.2) 1(4.8) 2(8.3) 2 (8.3) 0 (0) 0(0)
Agitation 2(8.3) 0(0) 0(0) 2(8.3) 2 (8.3) 0(0) 0(0)
Initial insomnia 2 (8.3) 0(0) 0(0) 2(8.3) 2 (8.3) 0 (0) 0(0)
Hypotonia 1(4.2) 0(0) 1(4.8) 2(8.3) 1(4.2) 1(4.2) 0(0)
Diarrhea 1(4.2) 1(4.2) 0(0) 2(8.3) 2 (8.3) 0(0) 0(0)
Elevated blood ALP 0(0) 1(4.2) 1(4.8) 2(8.3) 2 (8.3) 0(0) 0(0)

Data are numbers and percentages (in parentheses) of patients. AE, adverse event; ALP, alkaline phosphatase; AST, aspartate aminotransferase; GGT, gamma-glutamyltransferase; WBC,

white blood cell.
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severe somnolence, severe decreased appetite, and severe
ataxia in the dose-adjustment phase, but received esca-
lating doses of stiripentol (20—50mg/kg/day) as scheduled
because of its dramatic effect on his seizures. The AEs
persisted despite dose reduction for clobazam, while the
decreased appetite and ataxia resolved after a stiripen-
tol dose reduction to 43 mg/kg/day. However, in response
to a gradual stiripentol dose increase to 58 mg/kg/day,
severe decreased appetite and ataxia recurred. Severe mal-
nutrition also occurred thereafter despite a gradual dose
reduction to 55 mg/kg/day and did not respond to supportive
care and a further dose reduction to 49 mg/kg/day. Bronchi-
tis and pneumonia followed and necessitated hospital care.
The stiripentol dose was further reduced to 45 mg/kg/day,
after which the pneumonia, bronchitis, and malnutrition
resolved. As of the end of the study, the severe somno-
lence, ataxia and decreased appetite were still ongoing.
In this CYP2C19 poor metabolizer, the blood concentration
of stiripentol was 20.2 pg/mL at the end of the fixed-
dose phase. Considering the higher blood concentration of
stiripentol in this patient than in the other patients, the drug
probably caused the malnutrition, which made the patient
more susceptible to infections. In this patient, stiripentol,
at 50mg/kg/day, was definitively effective in controlling
seizures during the fixed-dose phase, yet toxic; it was very
difficult to adjust its dose to non-toxic, maximally effective
levels.

Discussion

In this multicenter open-label study, we evaluated the long-
term safety and efficacy of stiripentol (50 mg/kg/day) in
24 Japanese patients with Dravet syndrome inadequately
controlled by clobazam and valproate with or without bro-
mide. Of 24 patients that started stiripentol add-on therapy,
19 completed the study. We found that long-term add-on
stiripentol use to clobazam and valproate exerted a durable
effect in controlling seizures lasting for up to 52 weeks.
Although drug-related AEs (somnolence and loss of appetite)
were common, they were usually mild or moderate. Two
patients had severe AEs but were able to remain on the
study.

Twenty-two out of the 24 patients treated with stiripen-
tol developed drug-related AEs, including somnolence (79%),
loss of appetite (67%), ataxia (58%), and elevated GGT (38%).
Most of these frequent drug-related AEs occurred in the early
phase of stiripentol use and lasted long. The drug-related
AEs reported in the long-term administration phase were
similar in nature, severity and frequency to those reported in
the earlier phases, suggesting that no new AEs were associ-
ated with long-term stiripentol use. No drug-related AEs led
to study discontinuation, while some required dose reduc-
tion for stiripentol and/or either concomitant antiepileptic
drug. Stiripentol is a potent CYP inhibitor (Giraud et al.,
2006; Tran et al., 1997) and is likely to have pharmacoki-
netic interactions with other antiepileptic drugs combined.
Therefore, if any drug-related AE occurs during concomi-
tant use of stiripentol with any other antiepileptic drug,
dose reduction should be considered for stiripentol and/or
the antiepileptic drug combined. Notably, stiripentol often
increases the blood concentration of clobazam and its

main metabolite, norclobazam. Therefore, therapeutic dose
monitoring for clobazam may be beneficial at the start of
stiripentol use and at the onset of any AE. Some patients,
like Patient 14 in our series, can respond to stiripentol only
when its blood concentrations are higher than usual. In an
effort to optimize the dose for the drug in such patients, the
acceptable balance between its effectiveness and toxicity
should be taken into account.

Our previous study of adjunctive stiripentol use involved
25 Japanese patients with Dravet syndrome refractory to
conventional antiepileptic drugs (Inoue et al., 2009). Six
of them (24%) were withdrawn from the study, including
one due to loss of appetite. Overall, the most frequently
reported AEs were loss of appetite, drowsiness, hyperac-
tivity/irritability, and ataxia. Thanh et al. (2002) evaluated
long-term safety and efficacy of add-on stiripentol adminis-
tered to 46 French patients with Dravet syndrome refractory
to clobazam and valproate for a median duration of 2.9 years
(range, 2 months to 5.5 years). The most frequent drug-
related AEs reported in that study were loss of appetite and
weight loss as well as ataxia, sleep disorder and hypotonia.

Wirrell et al. (2013) retrospectively reviewed the clinical
charts of 82 US patients who had been treated with stiripen-
tol for Dravet syndrome for a mean duration of 28.5 months
(SD, 20.3 months). They found that the most frequent
drug-related AEs after the start of stiripentol therapy were
sedation/somnolence and decreased appetite. Six patients
discontinued stiripentol use, including four due to any drug-
related AE. The French (Thanh et al., 2002) and US studies
(Wirrell et al., 2013) reported remarkably similar safety pro-
files of long-term add-on stiripentol therapy to that observed
in our present study, although these studies had several
methodological differences, including a longer follow-up
and non-requirement for combined use of clobazam and
valproate (the latter in the US study [Wirrell et al., 2013]
only). In the EU, 227 patients treated with stiripentol (152
Dravet and 75 non-Dravet patients) since 2007 were prospec-
tively followed up in a postmarketing clinical experience
investigation (DIAVEY postmarketing survey). After a mean
exposure of 22 months, drug-related AEs reported in >4%
patients were elevated GGT (17%), elevated AST (14%), loss
of appetite (13%), somnolence (9%), fatigue (8%), aggressive-
ness and irritability (9%), neutropenia (7%), ataxia (5%) and
elevated ALT (4%). Of 152 patients with Dravet syndrome,
111 (73%) completed the survey (DIAVEY postmarketing sur-
vey in Transparency Commission).

In the present study, the responder rate at the end of
the long-term administration phase was 54% as compared
to 67% at the end of the fixed-dose phase, indicating a
durable effect of add-on stiripentol lasting for 52 weeks.
Two patients remained seizure-free throughout the long
period of treatment. In our previous study, we observed a
similar responder rate (48% [11/23]) after treatment with
stiripentol for a mean duration of 6.1 (range, 3—14) months
(Inoue et al., 2009). The French study also showed a similar
responder rate (50% [23/46]), though defined somewhat dif-
ferently, and demonstrated a dose-dependent relationship
at doses up to 50mg/kg/day (Thanh et al., 2002). In the
present study, 19 (79%) out of 24 patients completed the 56-
week stiripentol use. DIAVEY postmarketing survey found a
similar percentage (73%) of patients continuing stiripentol
therapy during the long-term follow-up.
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Thus, long-term add-on stiripentol to clobazam and val-
proate was safe and effective for the management of Dravet
syndrome in Japanese patients. This finding renders further
support to the evidence of its benefits observed in Japanese
and non-Japanese patients.

Acknowledgements

This study was sponsored by Meiji Seika Pharma Co., Ltd.,
which controlled the whole process of the study, including
the design, monitoring, collection, management and anal-
ysis of the data. These activities were supported by grant
from Japanese Government, which was specifically aimed
to resolve ‘‘Drug Lag’’ problem in Japan. We thank the Con-
tract Research Organization (CRO) ACRONET, which helped
accomplish the study.

We thank the following members of the STP-1 Study
Group who contributed to the study: Hiroko lkeda, Shizuoka
Institute of Epilepsy and Neurological Disorders (Shizuoka);
Harumi Yoshinaga and Katsuhiro Kobayashi, Department of
Child Neurology, Okayama University Hospital (Okayama);
Jun Tohyama, Nishi-Niigata Chuo National Hospital (Niigata);
Hiroshi Baba, Department of Neurosurgery, National Hospital
Organization Nagasaki Medical Center (Nagasaki); Takateru
Ishitsu and Chizuru Nishizato, Kumamoto Saishunso National
Hospital (Kumamoto); Makiko Osawa, Tokyo Women’s Med-
ical University Hospital (Tokyo); Yasuhiro Suzuki, Osaka
Medical Center and Research Institute for Maternal and
Child Health (Osaka); Yoshihiro Takeuchi, Shiga University of
Medical Science Hospital (Shiga); Hitoshi Osaka, Kanagawa
Children’s Medical Center (Kanagawa); Yoshihiro Maegaki,
Division of Child Neurology, Faculty of Medicine, Tottori Uni-
versity (Tottori); Masaya Kubota, National Center for Child
Health and Development (Tokyo). We also thank the follow-
ing members of the Independent Judgment Committee who
provided guidance: Tateki Fujiwara, Shizuoka Institute of
Epilepsy and Neurological Disorders (Shizuoka) and Tatsuya
Ogino, Department of Children Studies, Faculty of Children
Studies, Chugokugakuen University (Okayama).

Additionally, we would like to thank Springer Healthcare,
Chigusa Honda and Kazuyo Yasuda for technical editing and
English-language editing of the manuscript prior to submis-
sion, which was funded by Meiji Seika Pharma Co., Ltd.

References

Brunklaus, A., Ellis, R., Reavey, E., Forbes, G.H., Zuberi, S.M.,
2012. Prognostic, clinical and demographic features in SCN1A
mutation-positive Dravet syndrome. Brain 135, 2329—-2336.

Chiron, C., Marchand, M.C., Tran, A., Rey, E., d’Athis, P., Vincent,
J., Dulac, 0., Pons, G., 2000. Stiripentol in severe myoclonic
epilepsy in infancy: a randomised placebo-controlled syndrome-
dedicated trial. STICLO Study Group. Lancet 356, 1638—1642.

Coppola, G., Capovilla, G., Montagnini, A., Romeo, A., Spanod, M.,
Tortorella, G., De Marco, P., Pascotto, A., 2002. Topiramate as
add-on drug in severe myoclonic epilepsy in infancy: an Italian
multicenter open trial. Epilepsy Res. 49, 45—48.

DIAVEY, 2014. DIAVEY Postmarketing Survey in Transparency
Commission. French HAS, Haute Autoriti de Santi,
(http://www.has-sante.fr/portail/upload/docs/evamed/CT-
12247 DIACOMIT_PIS_INS_AVIS2_CT12247.pdf).

Ernst, J.P., Doose, H., Baier, W.K., 1988. Bromides were effective in
intractable epilepsy with generalized tonic—clonic seizures and
onset in early childhood. Bran Dev. 10, 385—388.

Giraud, C., Treluyer, J.M., Rey, E., Chiron, C., Vincent, J., Pons, G.,
Tran, A., 2006. In vitro and in vivo inhibitory effect of stiripentol
on clobazam metabolism. Drug Metab. Dispos. 34, 608—611.

Hurst, D.L., 1990. Epidemiology of severe myoclonic epilepsy in
infancy. Epilepsia 31, 397—400.

Inoue, Y., Ohtsuka, Y., Oguni, H., Tohyama, J., Baba, H., Fukushima,
K., Ohtani, H., Takahashi, Y., Ikeda, S., 2009. Stiripentol open
study in Japanese patients with Dravet syndrome. Epilepsia 50,
2362—2368.

Inoue, Y., Ohtsuka, Y., STP-1 Study Group, 2014. Effectiveness
of add-on stiripentol to clobazam and valproate in Japanese
patients with Dravet syndrome: additional supportive evidence.
Epilepsy Res. 108, 725—731.

Kassai, B., Chiron, C., Augier, S., Cucherat, M., Rey, E., Gueyffier,
F., Guerrini, R., Vincent, J., Dulac, O., Pons, G., 2008. Severe
myoclonic epilepsy in infancy: a systematic review and a meta-
analysis of individual patient data. Epilepsia 49, 343—348.

Kroll-Seger, J., Portilla, P., Dulac, O., Chiron, C., 2006. Topiramate
in the treatment of highly refractory patients with Dravet syn-
drome. Neuropediatrics 37, 325—329.

Nieto-Barrera, M., Candau, R., Nieto-Jimenez, M., Correa, A.,
del Portal, L.R., 2000. Topiramate in the treatment of severe
myoclonic epilepsy in infancy. Seizure 9, 590—594.

Oguni, H., Hayashi, K., Oguni, M., Mukahira, A., Uehata, T.,
Fukuyama, Y., Umezu, R., lzumi, T., Hara, M., 1994. Treatment
of severe myoclonic epilepsy in infants with bromides and its
borderline variant. Epilepsia 35, 1140—1145.

Oka, E., Ohtsuka, Y., Yoshinaga, H., Murakami, N., Kobayashi, K.,
Ogino, T., 2006. Prevalence of childhood epilepsy and distri-
bution of epileptic syndromes: a population-based survey in
Okayama, Japan. Epilepsia 47, 626—630.

Striano, P., Coppola, A., Pezzella, M., Ciampa, C., Specchio, N.,
Ragona, F., Mancardi, M.M., Gennaro, E., Beccaria, F., Capovilla,
G., Rasmini, P., Besana, D., Coppola, G.G., Elia, M., Granata, T.,
Vecchi, M., Vigevano, F., Viri, M., Gaggero, R., Striano, S., Zara,
F., 2007. An open-label trial of levetiracetam in severe myoclonic
epilepsy of infancy. Neurology 69, 250—254.

Thanh, T.N., Chiron, C., Dellatolas, G., Rey, E., Pons, G., Vincent,
J., Dulac, 0., 2002. Long-term efficacy and tolerance of stiripen-
tol in severe myoclonic epilepsy of infancy (Dravet’s syndrome)
(in French). Arch. Pediatr. 9, 1120—1127.

Tran, A., Rey, E., Pons, G., Rousseau, M., d’Athis, P., Olive, G.,
Mather, G.G., Bishop, F.E., Wurden, C.J., Labroo, R., Trager,
W.F., Kunze, K.L., Thummel, K.E., Vincent, J.C., Gillardin,
J.M., Lepage, F., Levy, R.H., 1997. Influence of stiripentol
on cytochrome P450-mediated metabolic pathways in humans:
in vitro and in vivo comparison and calculation of in vivo inhibi-
tion constants. Clin. Pharmacol. Ther. 62, 490—504.

Wirrell, E.C., Laux, L., Franz, D.N., Sullivan, J., Saneto, R.P., Morse,
R.P.,, Devinsky, O., Chugani, H., Hernandez, A., Hamiwka, L.,
Mikati, M.A., Valencia, I., Le Guern, M.E., Chancharme, L., de
Menezes, M.S., 2013. Stiripentol in Dravet syndrome: results of
a retrospective U.S. study. Epilepsia 54, 1595—1604.

Yakoub, M., Dulac, O., Jambaqué, I., Chiron, C., Plouin, P., 1992.
Early diagnosis of severe myoclonic epilepsy in infancy. Brain
Dev. 14, 299—303.


http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0005
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0010
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0015
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0025
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0030
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0035
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0040
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0045
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0050
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0055
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0065
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0070
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0075
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0080
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0085
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0090
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095
http://refhub.elsevier.com/S0920-1211(15)00067-4/sbref0095

	Long-term safety and efficacy of stiripentol for the treatment of Dravet syndrome: A multicenter, open-label study in Japan
	Introduction
	Subjects and methods
	Study design
	Subjects
	Treatment
	Dosage of stiripentol
	Concomitant antiepileptic drugs

	Procedures
	Efficacy assessments
	Safety assessments

	Statistical analyses

	Results
	Subjects
	Efficacy
	Safety

	Discussion
	Acknowledgements
	References


