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Abstract
Objective: There remains a need for new treatments for Lennox–Gastaut syn-
drome (LGS), a developmental and epileptic encephalopathy with a heterogenous 
patient population that often requires polytherapy. The phase 3, randomized 
SKYWAY study (NCT04938427) investigated the efficacy and safety of the cho-
lesterol 24-hydroxylase inhibitor soticlestat (TAK-935) in participants with LGS.
Methods: This global, double-blind, placebo-controlled trial enrolled partici-
pants aged 2–55 years with LGS (adjudicated by the Epilepsy Study Consortium). 
Participants were randomized 1:1 to stable background medication plus either 
soticlestat (≤300 mg twice daily, weight-adjusted) or placebo over 16 weeks 
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1   |   INTRODUCTION

Lennox–Gastaut syndrome (LGS) is a rare developmen-
tal and epileptic encephalopathy (DEE), with highly het-
erogeneous etiologies and multiple seizure types, that 
constitutes approximately 1%–6% of all epilepsies and ap-
proximately 4%–8% of childhood epilepsies.1–6 DEEs are 
characterized by developmental delay or impairment in 
cognitive and behavioral function, and frequent epileptic 
activity that may be associated with further neurodevel-
opmental stagnation or decline.2,3,7 Age at onset of LGS is 
usually between 18 months and 8 years and is most com-
mon at ages 3–5 years.2,8 LGS has three key features.2,9–11 
These include at least two types of treatment-resistant sei-
zures, one of which must be tonic, associated with atonic 
seizures, typical absence seizures, or both.12 The other 
two key features are neurodevelopmental (cognitive and, 
frequently, behavioral) impairments that may manifest 
before or after seizure onset and electroencephalographic 

recordings that show both generalized slow spike-and-
wave complexes and paroxysmal fast activity.10 LGS typi-
cally persists into adulthood, with seizures remaining 
resistant to treatment.2

Seizure activity in LGS commonly requires simulta-
neous use of multiple (two to four11–13) antiseizure med-
ications (ASMs; known as polytherapy),11–13 but seizures 
often remain uncontrolled. Polytherapy may increase the 
risk of adverse events (AEs), which may include seizure 
worsening, behavioral problems, and sedation,13–15 and in 
addition, treatments need to be changed over time. Thus, 
there remains a need for new treatments that are effica-
cious with a favorable safety profile.

Soticlestat (TAK-935) is an investigational, first-in-
class, selective inhibitor of cholesterol 24-hydroxylase 
(CH24H; also known as CYP46A1).16,17 CH24H metab-
olizes brain cholesterol into 24S-hydroxycholesterol 
(24HC), a positive allosteric modulator of N-methyl-
D-aspartate receptor; interaction between 24HC and 

(4-week titration plus 12-week maintenance). The primary endpoint was per-
centage change from baseline in major motor drop (MMD) seizure frequency per 
28 days.
Results: SKYWAY enrolled 270 participants (placebo, n = 136; soticlestat, 
n = 134); mean age was 12.9 years; 95% were receiving ≥2 antiseizure medications. 
The difference in median change from baseline in MMD seizure frequency for 
soticlestat versus placebo was −1.17% (p = .785) during the full treatment period 
and 2.43% (p = .778) during maintenance. No meaningful difference was observed 
between soticlestat and placebo for most key secondary endpoints; numerical 
trends for small effects favoring soticlestat were seen in the proportions of partici-
pants showing improvement in the Clinical Global Impression of Improvement 
(CGI-I) Non-seizure Symptoms Disruptive Behaviors domain (odds ratio = 1.91, 
nominal p = .032) and CGI-I Seizure Intensity and Duration (odds ratio = 1.67, 
nominal p = .029). Treatment-related adverse events (TEAEs; mostly mild or mod-
erate) were reported in 68.4% of placebo-treated and 74.6% of soticlestat-treated 
participants; the most frequent treatment-related TEAE with soticlestat was som-
nolence. Serious treatment-related TEAEs occurred in one placebo-treated and 
three soticlestat-treated participants.
Significance: Soticlestat did not demonstrate efficacy versus placebo in reducing 
MMD seizure frequency; the safety findings were consistent with those of previ-
ous studies. These data suggest that targeting cholesterol 24-hydroxylase is not a 
suitable pharmacotherapeutic strategy for LGS.

K E Y W O R D S

cholesterol 24-hydroxylase, Lennox–Gastaut syndrome, soticlestat, TAK-935

 15281167, 2026, 7, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/epi.70216 by U

niversita D
i Firenze Sistem

a, W
iley O

nline L
ibrary on [06/08/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



3422  |      GUERRINI et al.

N-methyl-D-aspartate receptor can enhance glutama-
tergic transmission, resulting in seizures.16,18 Preclinical 
studies showed that soticlestat reduced seizurelike be-
haviors and seizure frequency in mice.16,18 In a phase 1/2 
study in adults with DEE (27.8% with LGS) and the phase 
2, randomized, double-blind ELEKTRA study in children 
with LGS or Dravet syndrome (also a DEE), soticlestat re-
duced the median frequency of seizures.17,19 Additionally, 
a higher proportion of participants who received soti-
clestat had a ≥50% reduction in seizure frequency and 
improvement in global functioning, as assessed via the 
Caregiver Global Impression of Improvement (Care GI-I) 
and Clinical Global Impression of Improvement (CGI-I) 
questionnaires, versus placebo (phase 2).17

Analysis of the phase 2 study's LGS subgroup showed a 
placebo-adjusted median reduction in drop seizures over 
the maintenance (17.08%, p = .1160) and full treatment 
periods (14.81%, p = .1279).17 However, an additional post 
hoc analysis of seizures that led to a fall or would have 
resulted in a fall (drop seizures) showed a larger signal 
for efficacy (placebo-adjusted median change from base-
line of −30.6%, 95% confidence interval [CI] = −82.18 to 
14.44). Based on these data, a phase 3 study was designed, 
and the primary endpoint was changed to reduction in 
major motor drop (MMD) seizures.

With regard to safety, phase 1 studies in healthy volun-
teers showed that soticlestat was generally well tolerated, 
with treatment-emergent AEs (TEAEs) mostly mild in in-
tensity.20,21 These findings were confirmed by the phase 
1/2 studies in people with LGS,17,19 supporting the further 
investigation of soticlestat as a potential treatment for sei-
zures associated with LGS.

Here, we report efficacy and safety results from 
SKYWAY, a global, phase 3 clinical trial of soticlestat as 
adjunctive therapy in children and adults with LGS.

2   |   MATERIALS AND METHODS

2.1  |  Trial design

This was a phase 3, global, multicenter, randomized, 
double-blind, placebo-controlled, parallel-group study 
(Clini​calTr​ials.​gov: NCT04938427; EudraCT number: 
2021-002481-40). The study consisted of a screening/base-
line period (4–6 weeks) followed by a 16-week treatment 
period comprising a 4-week titration period plus a 12-week 
maintenance period. After the treatment period, partici-
pants completed the study or rolled over to an open-label 
extension (Figure S1). Participants who discontinued the 
study drug during the treatment period and those who did 
not enroll in the open-label extension underwent a 1-week 
taper period followed by a 2-week safety follow-up visit or 
phone call.

Participants aged 2–55 years and with body 
weight≥10 kg at screening were included in the study if 
they had a documented clinical diagnosis of LGS that 
was supported by various combinations of typical clini-
cal features (onset of seizures between ages 1 and 8 years; 
presence of multiple seizure types; history of abnormal 
electroencephalography; developmental delay or intellec-
tual disability consistent with LGS); had ≥8 MMD seizures 
per month during the 3 months preceding screening; and 
had ≥8 MMD seizures per 28 days during the prospective 
baseline period (4–6 weeks in duration).

Key exclusion criteria included current enrollment in a 
clinical trial of a different investigational drug; participa-
tion in a clinical trial of a different study drug in the past 
30 days before screening; prior receipt of soticlestat; and 
admission to a medical facility and intubation for treat-
ment of status epilepticus twice or more in the 3 months 
before screening. Use of strong CYP3A inducers, except 
ASMs (e.g., carbamazepine, phenobarbital, phenytoin) 
and topical preparations, and herbal preparations as 
ASMs were not permitted. Additional information can be 
found in Methods S1.

The study was approved by the institutional review 
board or ethics committee at each site and was per-
formed in accordance with the protocol, the Declaration 
of Helsinki, the International Council on Harmonization 
E6 Good Clinical Practice: Consolidated Guideline, and 
applicable local or regional regulatory requirements. All 
participants and/or their guardian/caregiver provided 
written informed consent.

Key points

•	 LGS is a rare childhood onset epilepsy that is 
resistant to ASMs.

•	 This phase 3 trial explored adjunctive therapy 
with the CH24H inhibitor soticlestat versus 
placebo in children and adults with LGS.

•	 Soticlestat and placebo did not differ for the 
primary endpoint of MMD seizure frequency 
change nor multiple secondary efficacy 
endpoints.

•	 TEAE incidences were similar between 
treatment groups, and TEAEs were generally 
mild to moderate in severity.

•	 Targeting CH24H may not be a suitable 
pharmacotherapeutic strategy for LGS.
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2.2  |  Randomization and treatments

Using an interactive web response system, participants 
were randomized 1:1 to receive stable background medi-
cation plus either soticlestat or placebo as adjunctive 
therapy (Figure S1). Stratification factors were age group 
(≤6 years and >6 years) and country (China, Japan, and 
the rest of the world). The sample size (see Methods S1) 
and dose selection were based on the phase 2 study and 
other data.17,19

Soticlestat or placebo were administered orally or via 
gastrostomy tube/low-profile gastric tube twice daily with 
or without food. Study treatments were administered as 
20-mg minitablets for participants weighing <45 kg or 
as 20-mg minitablets or 100 mg for participants weigh-
ing ≥45 kg. During the titration period, for participants 
weighing ≥45 kg, doses were titrated up from 100 mg to 
a maximum of 300 mg; weight-based dosing was used for 
participants weighing <45 kg (Table  S1). The final dose 
that participants tolerated at the end of the 4-week titra-
tion period was maintained until the end of the 12-week 
maintenance period. Further details related to dosing can 
be found in Methods S1.

All study treatment doses were administered blinded. 
Soticlestat or placebo were administered according to the 
titration scheme with the same number and type of tab-
lets, which were indistinguishable.

2.3  |  Endpoints

The primary endpoint was percentage change from base-
line in frequency of MMD seizures per 28 days during 
the full 16-week treatment period (titration plus mainte-
nance) and during the 12-week maintenance period (for 
European Medicines Agency registration).

An MMD seizure was defined as a seizure that either 
resulted in a fall or was likely to result in a fall if not pre-
vented by body position, due to involvement of major body 
areas (e.g., lower extremities or trunk; Table S2). Isolated 
head drops or seizures involving only the face and arms 
were not considered MMD seizures.22

Key secondary endpoints were the proportion of treat-
ment responders, defined as participants with ≥50% re-
duction from baseline in MMD seizures during the full 
treatment period and the maintenance period only; ef-
fect on the Care GI-I; effect on the CGI-I23; effect on the 
CGI-I Non-seizure Symptoms24 completed by a clinician 
with input from the caregiver; effect on Quality of Life 
Inventory–Disability (QI-Disability; Table S3)25; and effect 
on CGI-I Seizure Intensity and Duration. See the Methods 
S1 for descriptions of instruments used for caregiver- and 
clinician-reported assessment.

Additional secondary endpoints included percent-
age change from baseline in frequency of all seizures per 
28 days during the full treatment and maintenance peri-
ods; responder analysis of the proportion of participants 
with ≤0%, >0% to ≤25%, >25% to ≤50%, >50% to ≤75%, and 
>75% to ≤100% reduction from baseline in MMD seizures; 
change from baseline in proportion of MMD seizure-free 
days; and longest MMD seizure-free interval during the 
full treatment period.

Seizure frequency data were collected using an elec-
tronic daily seizure and medication diary provided 
to participants and/or their caregiver. The electronic 
diary allowed a 7-day window for data entry or cor-
rection. Backup paper diaries were also used to ensure 
compliance and reduce the number of missed entries. 
All entries were reviewed by the investigator with the 
participant/caregiver at each study visit (clinical or vir-
tual) to ensure proper recording. Seizure classification 
at screening, as well as new seizures occurring after 
randomization, were reviewed and confirmed by the 
Epilepsy Study Consortium.

Safety endpoints included the incidence of TEAEs and 
incidence of abnormal clinical laboratory values.

Baseline and postdose plasma 24HC levels, a phar-
macodynamic biomarker related to the mechanism of 
action of soticlestat, were measured at screening, Day 
57 and Day 113 (Visits 1, 9, and 11) to estimate the av-
erage 24HC reduction during a dosing interval in each 
participant.

2.4  |  Statistical analysis

Percentage change from baseline in MMD seizure 
frequency per 28 days was analyzed in the modified 
intent-to-treat population, which comprised all ran-
domized participants who received at least one dose 
of study treatment and were assessed for seizures for 
≥1 day during the treatment period. Seizure frequency 
was calculated using data collected during the baseline 
and treatment periods, with frequency per 28 days cal-
culated as follows: (number of seizures during period) / 
(number of nonmissing diary days in the period) × 28. A 
rank analysis of covariance model was used to analyze 
the percentage change from baseline in MMD seizure 
frequency. The outcome variable in the model was rank 
of percentage change from baseline in MMD seizure 
frequency; treatment group, age stratum, and rank of 
baseline seizure frequency were included as fixed ef-
fects. Treatment effect was estimated using the Hodges–
Lehmann method.

To control for global type I error, the primary and 
key secondary endpoints were hierarchically tested in 
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the following order: the primary endpoint, responder 
rate, Care GI-I, CGI-I, CGI-I Non-seizure Symptoms, 
QI-Disability, and CGI-I Seizure Intensity and Duration. 
All statistical tests were two-sided at a significance 
level of .05.

A Cochran–Mantel–Haenszel test, stratified by age 
group, was used to analyze the proportion of responders. 
Analyses of caregiver- and clinician-reported outcome 
scores were based on responses at each participant's last 
visit at which these instruments were used. Assessments 
on the CGI-I Non-seizure Symptoms analyzed, in order 
of testing, the following three domains: alertness, com-
munication, and disruptive behaviors. A mixed model 
for repeated measures was used to analyze QI-Disability 
scores; ordinal logistic regression was used for the other 
scores.

Descriptive statistics were used to summarize baseline 
demographics, seizure frequencies, rates of treatment re-
sponse, caregiver- and clinician-reported outcomes, and 

safety endpoints. The safety analysis population included 
all participants who took at least one dose of the study 
drug.

3   |   RESULTS

3.1  |  Study population

Between November 2021 and January 2024, 270 partici-
pants were randomized to treatment with placebo (136 
participants) or soticlestat (134 participants; Figure 1) at 
84 study sites in 18 countries.

Baseline characteristics were balanced between the 
treatment groups. Overall, there were more male than 
female participants, and more than half were White. 
Between the start of screening and initial dosing in the 
trial, the proportions of participants who were taking 
at least two ASMs were 94.9% in the placebo group and 

F I G U R E  1   CONSORT (Consolidated Standards of Reporting Trials) flow diagram.
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95.5% in the soticlestat group; all participants had re-
ceived at least two ASMs in the period prior to screen-
ing and up to initial dosing. Proportions of participants 
who were not on a ketogenic/modified Atkins diet were 
97.1% (placebo) and 94.8% (soticlestat; Table  1). Mean 
(SD) treatment compliance was 99.6% (2.8) for the pla-
cebo group and 98.9% (6.9) for the soticlestat group.

3.2  |  Effect on MMD seizure frequency

The difference for soticlestat versus placebo in placebo-
adjusted median change from baseline in MMD seizure 
frequency was −1.17% (95% CI = –13.02 to 9.99, p = .785) 
during the full treatment period and 2.43% (95% CI = 
–10.86 to 15.14, p = .778) during the maintenance period 
(Figure 2). This indicates no difference in outcome be-
tween treatments.

3.3  |  Secondary endpoints

Given the prespecified hierarchical testing, the absence 
of statistical significance for the primary endpoint re-
stricts interpretation of secondary endpoints to nu-
merical comparisons, and any associated p-values are 
nominal (not adjusted for multiplicity). All key second-
ary endpoints showed numerical trends favoring soti-
clestat (Table  2, Figure  3). In particular, for the CGI-I 
Non-seizure Symptoms Disruptive Behaviors domain 
(odds ratio = 1.91, 95% CI = 1.06–3.43; p = .032) and 
CGI-I Seizure Intensity and Duration (odds ratio = 1.67, 
95% CI = 1.06–2.65; p = .029), soticlestat showed a poten-
tial benefit over placebo.

Results from the additional secondary endpoints are 
reported in Figures S2 and S3 and Table S4. Seven par-
ticipants in the soticlestat group and four participants 
in the placebo group experienced a >75% reduction in 
MMD seizure frequency during the full treatment pe-
riod (Table S4).

3.4  |  Plasma 24HC levels

A decrease in plasma 24HC levels was observed for all 
soticlestat-treated participants (by approximately 80% vs. 3% 
with placebo; Figure S4). This confirmed the pharmacologi-
cal effect of soticlestat and treatment adherence.

3.5  |  Safety evaluation

A total of 193 participants (placebo group, 68.4%; soti-
clestat group, 74.6%) reported TEAEs during the study. 
Most TEAEs were considered not related to the study 
drug and were mild or moderate in severity (Table  3). 
There were no reported deaths in the study. TEAEs con-
sidered related to the study drug were experienced by 
20.6% of participants in the placebo group and 39.6% of 
participants in the soticlestat group; only one partici-
pant in the placebo group and three in the soticlestat 

T A B L E  1   Baseline demographics.

Characteristic
Placebo, 
n = 136

Soticlestat, 
n = 134

Age, years

Mean (SD) 12.5 (6.68) 13.4 (9.35)

Median 12.0 11.5

Range 2–35 2–51

Male, n (%) 84 (61.8) 79 (59.0)

Female, n (%) 52 (38.2) 55 (41.0)

Race, n (%)

Asian 44 (32.4) 42 (31.3)

Black or African American 2 (1.5) 1 (0.7)

Native Hawaiian or other 
Pacific Islander

1 (0.7) 0 (0.0)

White 81 (59.6) 86 (64.2)

Multiple 2 (1.5) 0 (0.0)

Not reported 6 (4.4) 5 (3.7)

Ethnicity, n (%)

Hispanic or Latino 4 (2.9) 7 (5.2)

Not Hispanic or Latino 130 (95.6) 124 (92.5)

Not reported 2 (1.5) 2 (1.5)

Unknown 0 (0.0) 1 (0.7)

Years since diagnosis

Mean (SD) 6.6 (5.5) 7.8 (8.7)

Range 0.02–25.7 0.0–46.0

Ketogenic/modified Atkins 
diet, n (%)

4 (2.9) 7 (5.2)

Vagus nerve stimulation, n (%) 26 (19.1) 27 (20.1)

Number of ASMs at baseline, 
n (%)a

0 1 (0.7) 0 (0.0)

1 6 (4.4) 6 (4.5)

2 41 (30.1) 26 (19.4)

3 88 (64.7) 102 (76.1)

≥4 0 (0.0) 0 (0.0)

All-seizure frequency per 
28 days during baseline period, 
median (IQR)

118.8 
(59.1–238.3)

146.3 
(54.1–282.3)

Abbreviations: ASM, antiseizure medicine; IQR, interquartile range.
aASMs that were taken between start of screening and initial dosing.
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group experienced a serious treatment-related TEAE 
(tongue injury, change in seizure presentation [n = 2], 
and oxygen saturation decreased). TEAEs leading to 
study treatment discontinuation reported by more than 
one participant in the soticlestat group were change 
in seizure presentation, fatigue, and aggression. The 
most frequent treatment-related TEAE in the soticlestat 
group was somnolence (Table 3). Nothing of clinical rel-
evance was observed for other safety outcomes.

4   |   DISCUSSION

In this LGS treatment study, the addition of soticles-
tat resulted in a similar reduction in MMD seizure fre-
quency to that of placebo across both the full treatment 
period and the maintenance period. Although numeri-
cal benefits for soticlestat compared with placebo were 
observed for secondary endpoints, the majority of these 
effects were small, and the data should be interpreted 

F I G U R E  2   Median change from baseline in major motor drop (MMD) seizure frequency over the full (A) and maintenance (B) 
treatment periods. A rank analysis of covariance model was used to compute the p-values. The outcome variable in the model was rank 
of percentage change from baseline in MMD seizure frequency; treatment group, age stratum, and rank of baseline seizure frequency 
were included as fixed effects. The Hodges–Lehmann method was used to compute the difference and 95% confidence interval (CI). IQR, 
interquartile range.

Endpoint

Proportion of participants 
showing improvement

Odds ratio 
(95% CI)

Nominal 
p-valuePlacebo Soticlestat

Care CI-I n = 130
39.2

n = 122
48.4

1.35 
(0.86–2.13)

.189

CGI-I n = 133
30.1

n = 132
43.2

1.40 
(0.89–2.21)

.144

CGI-I Seizure Intensity 
and Duration

n = 131
35.1

n = 122
49.2

1.67 
(1.06–2.65)

.029

CGI-I Non-seizure 
Symptoms

n = 133 n = 132

Alertness 
improvement

21.8 31.8 1.40 
(0.85–2.30)

.183

Communication 
improvement

21.8 31.8 1.50 
(0.91–2.48)

.115

Disruptive behavior 
improvement

9.8 18.2 1.91 
(1.06–3.43)

.032

Abbreviations: Care GI-I, Caregiver Global Impression of Improvement; CGI-I, Clinical Global 
Impression of Improvement; CI, confidence interval.
aOdds ratios and nominal p-values were computed using a cumulative logit model that adjusted for age 
stratum and used all seven categories of the scale. Improvement is defined as a response of minimally 
improved, much improved, or very much improved.

T A B L E  2   Secondary CGI endpoint 
outcomes over the full treatment period.a
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with caution. The TEAEs observed in the study were 
generally mild to moderate in severity, occurred at 
similar incidences between the treatment groups, and 
were in line with previously published studies involving 
soticlestat.17,19–21

LGS is a very treatment-resistant DEE with highly 
heterogeneous etiologies and multiple seizure types.2,5,6 
Patients with LGS often require polytherapy5 as shown in 
our trial, with 95% of patients receiving at least two con-
comitant ASMs at baseline. The therapeutic landscape for 
LGS is evolving, with standard of care having changed 
in some countries due to the introduction or approval of 
new ASMs.26,27 However, despite the exposure of patients 
to multiple ASMs, seizures in LGS continue to be poorly 
controlled, with trials of established or potential ASMs 
frequently showing limited benefit in the difficult-to-treat 
LGS population.28–30 Due to the combination of pharma-
coresistance, polytherapy, and unknown factors perhaps 
in part related to the mechanism of action, treatments 
such as soticlestat, even as adjunctive therapy, may not 
be effective.

SKYWAY was a well-designed study, and the data 
are clearly interpretable. Sample size and dose selection 
were based on previous data and should have been suf-
ficient to detect a treatment response. Levels of 24HC 
were reduced with soticlestat compared with placebo by 
~80%, demonstrating sufficient dosing of soticlestat for 
effective inhibition of the catabolism of cholesterol to 
24HC.

Several potential reasons for the lack of replication of 
the phase 2 findings in the present study were considered 
and rejected. For instance, we think it is unlikely that the 

lack of positive results was due to a high placebo response, 
as clinical trials of other approved drugs for the treatment 
of LGS had higher responses than seen in our study.31–33 
Compliance was also not the cause of this study not meet-
ing its primary endpoint, as compliance with the study 
drug was acceptable.

Differences between the phase 2 and 3 findings should 
not be due to any errors in how MMD was defined, how 
seizure types were ascertained, or how seizure frequency 
was captured, as it was a refinement of the endpoint used 
in the previous phase 2 study. The aim of this modification 
to the endpoint was to further reduce variability, based on 
the assumption that seizure counts by caregivers are more 
likely to differ when there is no clearly identifiable motor 
component.

In addition to the primary endpoint, there were 
other key differences between the phase 2 and 3 studies. 
The phase 2 study was conducted over a longer period 
(20 weeks with an 8-week titration)17 than the phase 3 
study (16 weeks and 4-week titration). However, because 
we did not observe an increase in treatment response over 
time, trial duration is unlikely to be the cause of the dif-
ferent findings. The upper age limit was 17 years in the 
phase 2 study but was extended to 55 years in the phase 
3 study, and the baseline age was younger in the phase 2 
study (mean [SD] age = 10.0 [4.2] years in the soticlestat 
group and 9.8 [3.6] years in the placebo group) compared 
with the phase 3 study (mean [SD] age = 12.9 [8.11] years). 
Because data suggest that children have higher levels of 
24HC than adults,34 a substantial reduction of 24HC in 
this younger population may have a differential impact 
on seizure frequency reduction. Compared with adults, 

F I G U R E  3   Proportion of participants with ≥50% reduction from baseline in major motor drop seizures during (A) the full treatment 
period and (B) the maintenance period; and (C) mean change in Quality of Life Inventory–Disability (QI-Disability) score during the full 
treatment period. aAnalyzed using a Cochran–Mantel–Haenszel test stratified by age stratum. bAnalyzed using a mixed model for repeated 
measures. CI, confidence interval.
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younger children may also have a lower cumulative im-
pact of treatment-resistant seizures and disease processes. 
However, in SKYWAY soticlestat was not associated with 
significantly reduced MMD frequency in either the pediat-
ric or adult subgroups (data not shown), and so the inclu-
sion of adult patients cannot explain the present findings.

Clinical trials in rare diseases naturally present unique 
methodological challenges that influence trial design and 
interpretation of the results, and this is no different for 
rare epileptic encephalopathies like LGS. Despite its infre-
quency, LGS is associated with a breadth of heterogeneous 
etiologies, multiple seizure types, and clinical presenta-
tions. This can mean that standardized, one-size-fits-all 
outcomes, like "change in seizure frequency" can fail to 
fully capture clinical benefits for all patients. Although 
"change in seizure frequency" is the gold standard endpoint 
accepted by regulatory agencies, further research would 
need to focus on validating other outcome measures that 
reflect patient and caregiver perspectives in addition.

5   |   CONCLUSIONS

In conclusion, these data suggest that targeting the 
CH24H mechanism of action is not a suitable pharma-
cotherapeutic strategy for the treatment of LGS. LGS is 
a syndrome with a highly heterogeneous patient popula-
tion, and medications that effectively treat other epilepsies 
have been less successful in treating LGS.10 Results from 
our study showed no difference in reducing MMD seizure 
frequency with adjunctive soticlestat and placebo in this 
population of children and adults with LGS resistant to 
ASM. Although numerical benefits in favor of soticlestat 
were observed for secondary endpoints, the effects were 
small, making it difficult to draw meaningful and clini-
cally relevant conclusions. TEAEs were generally mild to 
moderate in severity and occurred at a similar frequency 
for soticlestat- and placebo-treated participants. Further 
research into LGS and its pathophysiology are needed to 
meet the current unmet needs of therapy.
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T A B L E  3   Summary of TEAEs.

Category, n (%)

Placebo, n = 136
Soticlestat, 
n = 134

Participants with any 
TEAE

93 (68.4) 100 (74.6)

Mild 51 (37.5) 42 (31.3)

Moderate 35 (25.7) 43 (32.1)

Severe 7 (5.1) 15 (11.2)

Participants with 
treatment-related 
TEAEs

28 (20.6) 53 (39.6)

Participants with 
serious TEAEs

10 (7.4) 11 (8.2)

Status epilepticus 1 (0.7) 2 (1.5)

Change in seizure 
presentation

0 (0.0) 2 (1.5)

Cataract 0 (0.0) 1 (0.7)

Infections and 
infestations

4 (2.9) 5 (3.7)

Respiratory, thoracic, 
and mediastinal 
disorders

2 (1.5) 2 (1.5)

Esophagitis 1 (0.7) 0 (0.0)

Injury, poisoning, 
and procedural 
complications

3 (2.2) 0 (0.0)

Diarrhea and 
vomiting

0 (0.0) 1 (0.7)

Oxygen saturation 
decreased

0 (0.0) 1 (0.7)

Participants with 
serious and treatment-
related TEAEs

1 (0.7) 3 (2.2)

Tongue injury 1 (0.7) 0 (0.0)

Change in seizure 
presentation

0 (0.0) 2 (1.5)

Oxygen saturation 
decreased

0 (0.0) 1 (0.7)

Participants with 
TEAEs leading to 
study treatment 
discontinuation

5 (3.7) 19 (14.2)

Treatment-related 
TEAEs occurring in ≥5% 
of participants

Somnolence 8 (5.9) 18 (13.4)

Change in seizure 
presentation

6 (4.4) 15 (11.2)

Decreased appetite 0 (0.0) 8 (6.0)

Abbreviation: TEAE, treatment-emergent adverse event.
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