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Abstract
Background Stiripentol is an antiseizure medication with multiple potential mechanisms of action, indicated as adjunctive 
therapy in people with Dravet syndrome, whose seizures are not adequately controlled with clobazam and valproate. However, 
there are scattered data on its efficacy in other epilepsy aetiologies and types. We previously reported our single-centre experi-
ence on the efficacy of adjunctive stiripentol treatment in a cohort of 132 patients with different types of refractory epilepsies.
Objective We aimed to expand our analysis to a larger cohort of 196 patients with a long-term follow-up.
Methods We retrospectively evaluated long-term efficacy, tolerability and predictors of treatment response in 196 patients 
with a long-term follow-up (range 0.5–232.8 months).
Results After an initial median follow-up of 3 months after stiripentol introduction, we observed a responder rate of 53% 
including seizure freedom in 9%. At subsequent follow-ups at 12 and 24 months, responder rates were 29% and 22%, 
respectively. Aetiology was associated with sustained response over time, with Dravet syndrome being the aetiology with 
the highest responder rate (64%) at 48 months compared with syndromes with other genetic causes (13%) or unknown 
aetiology (38%). A higher responder rate over time was also observed in patients with generalised (44%) and combined 
focal and generalised epilepsies (28%) than in patients with focal epilepsies (20%). The highest relapse free-survival was 
observed when stiripentol was initiated at the youngest age (0–4 years) or in adulthood. The retention rate (i.e. proportion 
of patients who continued stiripentol with no change in either pharmacological or non-pharmacological therapy) was 53% 
at 12 months and 33% at 24 months.
Conclusions Based on our findings, we suggest that stiripentol is an effective and well-tolerated therapeutic option not only 
in Dravet syndrome but also in other epilepsy syndromes with or without an established genetic aetiology. Response duration 
was influenced by age at stiripentol initiation across different aetiologies.

Key Points 

Stiripentol can be effective not only in Dravet syndrome 
but also in other epilepsy syndromes.

The highest relapse-free survival was observed when 
stiripentol was initiated in early childhood or in adult-
hood.

Response duration was influenced by age at stiripentol 
initiation across different aetiologies.
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1 Introduction

Stiripentol (STP) is an antiseizure medication (ASM) 
with several possible mechanisms of action, including an 
increase of GABAergic inhibition [1], inhibition of lactate 
dehydrogenase [2], and blockage of sodium and calcium 
channels [3].

Stiripentol is approved in association with valproate and 
clobazam as an adjunctive treatment for Dravet syndrome 
(DS) in Europe, Canada, Japan, Argentina, Taiwan and 
USA in conjunction with clobazam, and in Australia in 
conjunction with valproate and benzodiazepines. It was 
the first drug for which a randomised controlled trial was 
conducted in DS [4]. Since then, one further controlled 
trial [5] and at least 15 open-label studies have been con-
ducted, showing highly variable responder rates, from 48 
to 63%, and seizure freedom rates between 10 and 40% 
[6, 7]. Stiripentol seems particularly effective in reducing 
the frequency of convulsive seizures and status epilepticus 
in DS [8], and this benefit is maintained in adulthood [9, 
10]. The main adverse events, usually in combination with 
clobazam and/or valproate, include anorexia and weight 
loss, drowsiness, behavioural changes, neutropenia, insom-
nia, abdominal pain, ataxia, drooling and dystonia [4]. 
Adverse effects can be often reversed by adjusting the dose 
of STP and/or concomitant medications, although some 
may not (e.g. hyperammonemic encephalopathy) [11].

The use of STP in DS is well documented: STP is grad-
ually increased up to a target dosage of 50 mg/kg/day in 
children and 20–30 mg/kg/day in adults, divided into two 
or three daily doses. Clobazam and valproate should be 
reduced concomitantly to STP introduction because of the 
STP metabolic inhibition of cytochrome P450 3A4 and 
cytochrome P450 2C19 [12].

We previously reported our single-centre experience 
on the efficacy of adjunctive STP treatment in a cohort of 
132 children, adolescents and young adults with different 
types of refractory epilepsies including not only DS but 
also Lennox–Gastaut syndrome and focal and generalised 
epilepsies without encephalopathy [13]. Here, we expand 
our analysis to a larger cohort, and include an assessment 
of the long-term efficacy, tolerability and predictors of 
treatment response.

2  Methods

2.1  Patient Cohort and Treatment

Our study was approved by the Paediatric Ethics Com-
mittee of the Tuscany Region. Written informed consent 

was obtained by patients and/or their parents or legal 
guardians.

We reviewed the medical records of all patients followed 
at the Neuroscience Excellence Centre of Meyer Children’s 
Hospital of Florence between January 2007 and June 2020, 
consecutively treated with STP as add‐on therapy, irre-
spective of their type of drug‐resistant epilepsy. Data were 
extracted from the electronic health records. We have pro-
vided the data collection template in Table 1 of the Elec-
tronic Supplementary Material (ESM).

Stiripentol was administered according to the titration 
schedule included in the Summary of Product Character-
istics. Monitoring of plasma concentrations of concomitant 
ASMs was performed, where indicated, on a clinical basis 
and, if necessary, dose adjustments were done, based on 
clinical and laboratory findings.

In this pragmatic and retrospective cohort study, follow‐
up visits for this difficult‐to‐treat population were scheduled 
according to a tailored plan based on each individual’s clini-
cal status, but never exceeded a 6‐month interval. Informa-
tion was collected on age at the time of STP treatment, sex, 
age at seizure onset, aetiology, epilepsy syndrome, highest 
total daily dose and treatment duration of STP, type and dos-
age of concomitant ASMs, previous ASMs, seizure type and 
frequency before and during STP administration, adverse 
events and reasons for discontinuation. Seizures, epilepsy 
type and aetiology were classified according to the Inter-
national League Against Epilepsy criteria [14]. Seizure fre-
quency was recorded in a diary we customarily use in our 
epilepsy clinic and assessed at each follow‐up visit, every 
3–6 months. Seizure frequency at baseline was defined as 
the monthly number of seizures in the 3 months preceding 
the initial STP administration. ‘Responders’ were defined 
as patients who achieved a 50% or higher reduction in base-
line seizure frequency after the target dose was reached. 
‘Non-responders’ were patients with a <50% reduction or 
no change or worsening in seizure frequency. Tolerability 
was assessed by recording the type and number of adverse 
events.

2.2  Statistical Analysis

Survival curves (relapse‐free survival) were used to assess 
the probability of remaining responders within the responder 
group. Retention rate (i.e. proportion of patients who con-
tinued STP with no change in the therapy regime either 
pharmacological or non-pharmacological) and failure‐free 
survival (time lag between STP initiation and STP fail-
ure) were calculated for the entire study population. In the 
retention rate analysis, failure of STP was defined as one or 
more of the following occurrences: withdrawal because of 
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documented inefficacy at the maximum dosage, withdrawal 
because of adverse events, and addition of another ASM or 
of a non-pharmacological therapy (i.e. surgery, vagus nerve 
stimulation, ketogenic diet). We included patients with a 
follow-up shorter than 12 months (n = 48) to capture those 
with early relapse and describe our ‘real-world’ experience 
of the use of STP in the clinical setting.

A Kaplan–Meier survival analysis was conducted to cal-
culate relapse-free survival in responders and the failure‐free 
survival in the whole population. A survival analysis was 
also performed in relation to the duration of epilepsy, seizure 
type, epilepsy type, aetiology and number of concomitant 
ASMs. Survival curves of two or more groups were com-
pared using the log‐rank test.

A multi-variable Cox regression analysis was conducted. 
We built a model for the relapse rate in the responder cohort 
and a model for the failure rate (rate of discontinuation or 
addition of another ASM) in the whole cohort. We chose 
the variables to be included in the models based on their 
statistical significance (i.e. significant association with a 
relapse or discontinuation in the univariate analysis) or if 
they were considered clinically relevant regardless of the 
results observed in the univariate analysis. The following 
variables were included in the multivariable models: age 
group, epilepsy duration, epilepsy type, aetiology, concur-
rent treatment with clobazam and concurrent treatment with 
valproate.

A p-value of <0.05 was considered to be statistically sig-
nificant. All analyses were performed with Stata version 11 
software (Statacorp LLC, College Station, TX, USA).

3  Results

3.1  Clinical Data

Our study comprised 196 patients (88 were female, median 
age 8.3 years, age range 0.4–46.5 years). The majority were 
children (aged ≤ 18 years) [n = 171, 87%]. The median 
age at onset of epilepsy was 1.3 years (range 0–21 years), 
and median epilepsy duration was 4.6 years (range 0.2–43.6 
years). Median time of the first clinical follow-up after STP 
introduction was 3.1 months (interquartile range 1.6–6.8 
months), which was the time when STP response status was 
assessed. For responders, median time to achieve seizure 
control after STP introduction was 1.5 months (interquar-
tile range 1.0–2.1 months). The epilepsy type was classi-
fied as generalised in 84 patients (43%), focal in 61 (31%) 
and combined in 51 (26%). Seizure types included focal to 
bilateral tonic-clonic seizures in 36 patients (59%), gener-
alised-onset tonic-clonic seizures in 46 (55%), other gener-
alised-onset seizures in 36 (45%) and focal-onset with and 
without impaired awareness in 25 (41%). The most prevalent 

aetiology was genetic, including DS (n = 39, 20%) and other 
genetic causes (n = 32, 16%), followed by unknown (n = 64, 
33%), structural (n = 51, 26%), immune or infectious (n = 7, 
4%) and metabolic (n = 3, 1.5). The list of other genetic aeti-
ologies is provided in Table 2 of the ESM. Stiripentol was 
added to three or fewer ASMs in 140 patients (74%), whilst 
in a minority it was added to more than three ASMs (n = 
49, 26%). Concomitant treatment in most patients included 
clobazam (n = 181, 92%) and valproate (n = 109, 56%).

Median duration of follow-up during STP treatment 
was 12.2 months (range 0.5– 232.8). Patients who initially 
responded to STP were 103 (53%), with 18 (9%) who became 
seizure free. The highest response rate was observed for age 
0–4 years and >18 years (54.5 and 64%, respectively), and 
in generalised (60.7%) and combined (52.9%) epilepsies. 
There was no significant difference between responders and 
non-responders across age groups (p = 0.507), median STP 
dosage (p = 0.71), aetiology (p = 0.176), epilepsy type (p = 
0.063) and duration (p = 0.338), and the number of ASMs in 
add-on therapy (p = 0.204). Concomitant treatment with val-
proate was more frequent in responders (p = 0.001), whilst 
there was no difference in other concomitant ASMs between 
responders and non-responders. In line with our previous 
study [13], almost half of patients with focal to bilateral 
tonic-clonic seizures (47.2%) and about a third of patients 
with focal-onset seizures with or without impaired aware-
ness (32%) responded to add-on STP.

3.2  Tolerability

Treatment-emergent adverse events were reported in 38 
(19.4%) of 196 patients, including mainly neurological 
symptoms (n = 26, 13%), followed by gastrointestinal man-
ifestations (n = 5, 2.5%), skin reactions (n = 2, 1%) and 
urinary symptoms (n = 1, 0.5%). No serious adverse events 
were observed.

3.3  Efficacy

After an initial response observed at the first follow-up 
in 103/196 (56%), the responder rate was 56/196 (29%) 
at 12 months and 42/196 (22%) at 24 months. The initial 
responder status was maintained in 56/103 (54%) at 12 
months and in 42/103 (41%) at 24 months.

After performing a univariate association analysis, we 
found a significant difference between treatment response 
and concomitant treatment with valproate (69, 63.3% of 
responders, vs 40, 36.7% of non-responders), and general-
ised-onset tonic-clonic seizure type when compared with 
other generalised-onset seizures (non-convulsive). There 
was no other factor significantly associated with treatment 
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response. The probability of remaining responders at differ-
ent follow-up intervals is reported in Table 1.

Age at STP initiation emerged as a predictive factor of 
sustained response as a higher rate of response over time was 
observed in the 0–4 years age group and in the adult group 
(p = 0.035, Table 1). None of the other analysed factors 
significantly affected relapse-free survival.

The responder rate in people with focal-onset seizures 
with/without impaired awareness remained stable when 
compared with subgroups with other seizure types (Table 1). 
The relapse-free survival in subjects with DS was longer and 
more stable over time than that observed in the other aetiolo-
gies. No significant differences were observed in the relapse-
free survival by the number of ASMs used in add-on therapy. 
The probability of remaining responders over time stratified 
by age, epilepsy type and aetiology is shown in Fig. 1.

We also analysed the STP retention rate (i.e. probability 
of continuing STP with no change in the treatment schedule) 
as a proxy of efficacy and tolerability. All 196 subjects were 
included from STP initiation to the first treatment change, 
defined as STP withdrawal and/or introduction of any phar-
macological or non-pharmacological treatment including 
surgery. The median time of STP retention was 20 months. 
Retention rates were 139/196 (71%) at 6 months, 103/196 
(53%) at 12 months and 64/196 (33%) at 24 months. The 
probability of STP retention over time is reported in Table 2.

There was a difference in retention rates across the age 
groups, although not statistically significant: a greater reten-
tion of STP over time was observed in the age groups 0–4 
years and adults (p = 0.089). Aetiology and epilepsy type 
were significantly associated with STP retention rate. At 60 
and 72 months, 50% of subjects with DS remained taking 
STP and the probability of continuing STP with no change 
in the treatment schedule was higher than with other aetiolo-
gies (p = 0.0001). Subjects with generalised and combined 
types of epilepsies had a higher probability of continuing 
STP with no change in the treatment schedule than those 
with focal epilepsies (p = 0.0311). The probability of con-
tinuing STP over time stratified by age, epilepsy type and 
aetiology is shown in Fig. 2. We note that there is a greater 
difference in STP efficacy as measured by the retention rate 
among epilepsy types (highest for generalised epilepsies) 
and aetiologies (highest for DS), compared with STP effi-
cacy measured by relapse-free survival where no statisti-
cal difference emerged among different epilepsy types or 
aetiologies. The multivariable Cox regression analysis con-
firmed aetiology to be a strong predictor of both relapse and 
retention rates: with DS as the reference category, the hazard 
ratio (HR) for relapse rate in the responder cohort was 3.6 
(95% confidence interval [CI] 1.4–9.4, p = 0.009) for other 
genetic aetiologies (non-DS), 3.8 (95% CI 1.4–10.3, p = 
0.008) for other aetiologies (i.e. structural, immune/infec-
tious, metabolic) and 2.4 (95% CI 1.0–5.9, p = 0.044) for an 

unknown aetiology; the HR for retention rate in the overall 
cohort was 3.3 (95% CI 1.7–6.3, p < 0.001) for other genetic 
aetiologies (non-DS), 3.7 (95% CI 2.0–7.0, p < 0.001) for 
other aetiologies (i.e. structural, immune/infectious, meta-
bolic) and 2.4 (95% CI 1.3–4.4, p = 0.005) for an unknown 
aetiology. The epilepsy type was associated with retention 
rate, with generalised epilepsy having a lower risk of STP 
discontinuation than other epilepsy types (HR 0.6, 95% CI 
0.4–0.9; p = 0.033). There was also a trend towards signifi-
cance of paediatric patients showing a higher risk of relapse 
than adults (HR 2.9 l, 95% CI 1.0–8.5; p = 0.051) (Table 3).

4  Discussion

Our cohort of 196 patients with DS and non-DS patients 
with severe epilepsies treated with STP with a long-term fol-
low-up, the largest until now published, shows a responder 
rate of 53% and seizure freedom in 9% after an initial 
median follow-up of 3 months following STP introduction. 
The responder rate dropped at 29% at 12 months and 22% at 
24 months. Despite the reduction in the responder rate over 
time, retention of STP maintained higher rates with 53% at 
12 months and 33% at 24 months.

The presented results are in line with the majority of pre-
vious studies published on STP use in DS [4, 5, 8–10, 13, 
15–20] and other epilepsy syndromes [13, 16, 21–23]. Previ-
ous publications reported a wide range for responder rates, 
defined as a >50% seizure reduction, from 23% [9] to 84% 
[16] for all seizure types in DS. Responder rates for gener-
alised tonic-clonic seizures vary from 8% [9] to 49% [17] in 
DS. The wide reported range of efficacy is likely owing to 
the variability in study design, epilepsy syndrome, age span, 
and sample sizes, from small retrospective cohorts of adult 
patients with DS [9] to larger prospective controlled trials 
including various epilepsy syndromes and younger patients 
[16]. In this study, we included DS and other, less severe, 
epilepsy syndromes, and found that both epilepsy type and 
aetiology are associated with a sustained response over time, 
especially in the first 48 months, with generalised (44%) and 
combined focal and generalised epilepsies (28%) showing 
a higher responder rate than focal (20%) epilepsies, and DS 
being the aetiology with the highest responder rate (64%) 
among the other syndromes with a genetic or unknown 
aetiology (13–38%) (Table 2). There was no difference in 
median STP dosage between responders and non-respond-
ers, providing no evidence for a dose–effect relationship. 
In this series, we did not find a significant difference in the 
responder rate or in relapse-free survival between different 
seizure types; therefore, we could not confirm our previous 
finding of a higher responder rate in focal epilepsy without 
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Fig. 1  Kaplan–Meier survival 
estimates of the relapse-free 
survival over time, stratified by 
age, epilepsy type and aetiology. 
y years
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Fig. 2  Kaplan–Meier survival 
estimates of the probability of 
continuing stiripentol over time, 
stratified by age, epilepsy type 
and aetiology. y years
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bilateral tonic-clonic seizures [13]. However, we noted that 
the probability of remaining responders at 60 months was 
73% in patients with focal-onset seizures with or without 
impaired awareness and 35% in those with focal to bilateral 
tonic-clonic seizures (Table 1).

We did not find different degrees of STP efficacy across 
the various age groups. However, we observed a signifi-
cant difference in the relapse-free survival with the highest 
probability of remaining responders when STP was initi-
ated in the youngest age group (0–4 years) or in adulthood. 
Factors potentially explaining these differences include 
non-adherence in older children and adolescents and the 
development of tolerance to long-term comedication with 
clobazam. Unfortunately, we could not measure the effect of 
either variable in this study. Data from a historical French 
monocentric cohort showed that the efficacy of STP can be 
maintained over a very long term, and the epilepsy outcome 
was less severe when its use was initiated before adolescence 
[10]. Epilepsy in DS is often rapidly severe from the onset, 

with prolonged fever-related seizures and episodes of status 
epilepticus; therefore, early initiation of STP might be more 
effective in reducing seizure severity and status epilepti-
cus. However, the initiation of STP in adulthood was also 
associated with a sustained higher response over time than 
initiation in age 5–18 years. The long-term efficacy of STP 
when initiated in adulthood in any epilepsy syndromes is a 
novel finding, as previous evidence of later initiation was 
only reported in two small cohorts with DS [9] and focal 
epilepsies [22], with evidence of lower responder rates. The 
evidence for efficacy of STP when initiated in adulthood 
has important implications also for regulatory reasons, as 
for example in the UK this drug does not have a marketing 
authorisation for initiation in patients with DS >18 years of 
age. Hence, at present for people with DS above this age, 
it may be only initiated off-label, outside the terms of its 
licence.

The retention rate of STP was significantly associated 
with the aetiology and epilepsy type. The highest retention 

Table 3  Cox regression analysis 
with relapse after initial 
response [i.e. a ≥50% reduction 
in seizure frequency] (a) and 
stiripentol discontinuation or 
addition of another ASM (b) as 
outcome variables

ASMs antiseizure medications, CI confidence interval, CLB clobazam, DS Dravet syndrome, VPA sodium 
valproate

Variables Hazard ratio (CI 95%) P value

(a) Relapse after a ≥50% reduction in seizure frequency
Age Adult 1.0

Paediatric 3.6 (1.2–11.2) 0.024
Epilepsy duration, months ≤ 60 1.0

> 60 1.5 (0.8–2.8) 0.259
Aetiology Genetic (DS) 1.0

Other genetic 3.9 (1.4–10.6) 0.009
Unknown 2.7 (1.1–6.7) 0.035
Other 4.5 (1.6–12.6) 0.005

Epilepsy type Combined 1.0
Focal 0.4 (0.1–1.0) 0.045
Generalised 0.6 (0.3–1.4) 0.248

Concomitant ASMs CLB 3.7 (0.9–16.4) 0.080
VPA 0.8 (0.4–1.6) 0.469

(b) Stiripentol discontinuation or addition of another ASM
Age Adult 1.0

Paediatric 1.6 (0.8–3.3) 0.184
Epilepsy duration, months ≤ 60 1.0

> 60 0.98 (0.6–1.5) 0.929
Aetiology Genetic (DS) 1.0

Other genetic 2.8 (1.4–5.6) 0.003
Unknown 2.40 (1.1–3.8) 0.032
Other 3.0 (1.5–6.0) 0.001

Epilepsy type Combined 1.0
Focal 0.8 (0.5–1.2) 0.273
Generalised 0.6 (0.4–1) 0.037

Concomitant ASMs CLB 0.8 (0.4–1.6) 0.467
VPA 0.7 (0.45–1.1) 0.467
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rate over time was observed in DS and in generalised 
and combined focal and generalised epilepsy types. The 
retention rate provides a real-life measure of the balance 
between tolerance and efficacy, and in our cohort seemed 
more informative than the relapse-free survival for which 
no significant predictive factors emerged. Whilst there are 
extensive data on the efficacy and tolerability of STP in 
DS, there are much fewer data in other aetiologies and 
other epilepsy types. We found a high retention rate for the 
first 12 months also in other genetic epilepsies (non-DS) 
(Table 2), which suggests that STP may be an effective 
and well-tolerated option in other rare genetic epileptic 
encephalopathies where epilepsy is usually very difficult 
to treat, and precision treatment options are still lagging. 
However, we could not identify any common clinical or 
genetic features among responders or non-responders in 
patients with genetic epilepsies other than DS; we found 
instead a wide range of mutations in different genes 
(Table 2 of the ESM), a finding suggesting multiple patho-
physiological mechanisms for epileptogenesis.

The role of aetiology in the prediction of drug response 
was confirmed in the multivariable Cox regression analysis 
(Table 3), suggesting a potential therapeutic effect targeted 
to the underlying aetiological mechanisms. Although a 
definite mechanism of action for STP has yet to be eluci-
dated, several possible mechanisms have been postulated, 
including an increase of GABAergic inhibition [1, 24], 
inhibition of lactate dehydrogenase [2], and blockage of 
sodium and calcium channels [3]. There is also contrasting 
evidence on whether STP could be effective also with-
out adjunctive clobazam [25]. In our cohort, there was 
no significant difference between responders (51.9%) and 
non-responders (48.1%) in patients who had clobazam in 
add-on therapy (92.4%), whilst we observed a higher prev-
alence of responders (63.3% vs 36.7%) in patients who had 
concomitant treatment with valproate (55.6%). No other 
comedications had a significantly different prevalence 
between responders vs non-responders but we cannot rely 
on a lack of statistical significance to exclude the role of 
a drug–drug interaction in the clinical effect of STP [26]. 
We also found additional evidence of efficacy of STP in 
the treatment of patients with focal epilepsies, a popula-
tion for which no robust conclusive data on the use of this 
medication is available yet [27].

We observed a low prevalence of side effects in our 
cohort, with the most prevalent being neurological symp-
toms (13%), and gastroenterological manifestations 
(2.5%). Because of the retrospective design of this study, 
we could not conduct a systematic assessment of side 
effects, which are therefore likely to be under-reported. 
Previous studies showed a wide range of prevalence of 
neurological adverse effects, with somnolence/drowsiness/
lethargy being the most common (6–79%), followed by 

appetite and weight loss (3–67%) [15, 18]. Tolerability 
often improved after reducing the dose of STP or other 
co-medications [10].

4.1  Study Limitations

Because of the retrospective nature of the study, serum con-
centrations of STP and concomitant ASMs were not sys-
tematically available for all patients and during all follow-
up visits. Stiripentol exerts an inhibitory effect on hepatic 
cytochrome P450, therefore raising the serum concentrations 
of phenobarbital, phenytoin, carbamazepine, clobazam, val-
proate, diazepam, ethosuximide and tiagabine. This factor 
may well contribute to the response observed in our series, 
but its impact could not be measured in our study.

5  Conclusions

We conclude that STP can be an effective and well-tolerated 
therapeutic option in a wide spectrum of epilepsy types. In 
addition to its known efficacy in DS, it proved effective in 
other epilepsies with genetic aetiologies, and other general-
ised or focal epilepsy syndromes without established genetic 
aetiologies, with sustained response over time. Its approved 
use on DS relies on evidence gathered in controlled trials but 
not on a specific mechanism of action on epileptogenesis in 
this syndrome. It is therefore not unexpected that it can be 
effective in other epilepsy syndromes as well. Stiripentol 
seems more effective when initiated at an early age but there 
is also high relapse-free survival when initiated in adult-
hood. This is particularly important as increasingly more 
people with difficult-to-treat epilepsies receive a genetic 
diagnosis in adulthood [28]. Areas for future research may 
include prospective trials of STP in specific epilepsy syn-
dromes or aetiologies and pharmacokinetic studies to more 
widely assess interactions with other ASMs.
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