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Meeting Summary

This review article aims to present the latest understanding of the
characteristics, diagnosis, and management of Lennox-Gastaut syndrome (LGS), with
a particular focus on Asia, and with reference to data presented at the 2025 Annual
Meeting of the Japan Epilepsy Society (JES) and the 2025 International Epilepsy
Congress (IEC).

The clinical presentation and progression of LGS are described, including symptoms
and key diagnostic tools for identifying early childhood episodes, and the impact on
patients and families regarding the burden of care. Treatment options for seizure
management are discussed, including guidelines followed in Asian territories. In
addition, working examples of approaches to improve epilepsy care in resource-poor
regions are presented, including the use of Al tools, training of non-specialists, and
improving collaborative care.
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Clinical Presentation
and Progression of
Lennox-Gastaut Syndrome

LGS is a severe developmental and/

or epileptic encephalopathy (DEE)
characterised by treatment-resistant
seizures, cognitive impairment, and
multiple seizure types."® The condition has
a heterogeneous initial presentation, and
may be caused by a variety of different
aetiologies.* LGS has a peak onset between
the ages of 3-5 years,® and is typically
diagnosed in early childhood.®

LGS is relatively rare, with an estimated
prevalence of 3-60 cases per 100,000
people.” Prevalence is up to five times
higher in males than in females, though
the cause of this disparity is unclear.* LGS
accounts for approximately 1-2% of all
patients with epilepsy, and between 1-10%
of cases of childhood epilepsy.*

There may be signs of neurodevelopmental
delay among children with LGS even before
the onset of seizures, and most affected
children reach a developmental plateau

or begin to regress in key milestones.?
Intellectual disability can range from mild
to severe and may worsen over time,®

with most patients reporting moderate-
to-severe intellectual difficulties within 5
years of onset.* A recent systematic review
presented at IEC 2025 found that, across
DEE syndromes, LGS had the highest
proportion of individuals with intellectual
disability, affecting more than 94% of
cases.t The pooled mean intelligence
quotient/development quotient in patients
with LGS was 45.3. DEE syndrome, but not
comorbidity, age at assessment, age of
seizure onset, or gender was associated
with differences in intelligence quotient/
development quotient scores.

The prognosis of LGS varies based on age
of onset, underlying cause, and genetic
factors.® However, in general, the long-
term prognosis for both cognitive and
seizure outcomes is poor, as most LGS
therapies achieve only modest seizure
reduction, and benefits for cognitive and
behavioural comorbidities are limited."*
Despite treatment, most patients continue
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to experience seizures and require ongoing
care, yet they may live into their 50s or
beyond.® A real-world study in the USA
(N=29,626), presented at IEC 2025,

found that the yearly adjusted case
fatality rate for LGS was 4.2-6.2% from
2016-2023, and the sudden unexpected
death in epilepsy-mortality rate was
1-2%.'° Adjusted crude mortality rates

for LGS ranged from 41.8-62.5/1,000
patient-years, with feeding difficulties and
cardiovascular/respiratory complications
significantly associated with mortality.

Burden of Disease

The high frequency of seizures,

resistance to treatment, and lifelong

care requirements associated with LGS
place a considerable burden on patients,
caregivers, and society.%" Patients with
LGS may experience over twice the
number of seizures per month compared
with patients with other forms of drug-
resistant epilepsy (DRE).”? Cognitive
impairment is common and worsens over
time, affecting both educational and social
outcomes.® Together, the high frequency
of seizures and cognitive impairment

lead to poor quality of life (QoL), and
patients require ongoing support with daily
living.®"" In addition, many patients have
developmental and behavioural concerns,
such as autism spectrum disorder, attention
deficit hyperactivity disorder, physical
aggression, and sleep disturbances.®* LGS
also places a considerable burden on the
QoL of caregivers, associated with fatigue,
social isolation, poor mental health, and
financial difficulties.®

Diagnosis

Distinguishing LGS from other
childhood-onset epilepsies requires
careful analysis of seizures, symptom
evolution, neurocognitive development,
and EEG features, and may require brain
MRI and genetic analysis.? Early diagnosis
is important for prognostication and to
provide access to therapies licensed

for use in LGS.3#

Diagnosis of LGS is commonly based on a
triad of clinical features: multiple seizure
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types, a specific abnormal EEG, and
intellectual/behavioural impairment.3513
The International League Against Epilepsy
(ILAE) published updated guidelines for the
diagnosis of LGS in 2022 (Table 1).?2

Following diagnosis of LGS, an MRl is
recommended to determine aetiology,

as this may impact decisions regarding
management.2® A chromosomal microarray
is important to detect genetic causes if the
aetiology remains unclear.?

Due to the overlap of epileptic syndrome
characteristics and the evolution of
syndromes, there are several alternative
diagnoses to LGS that a clinician should
consider. These include Dravet syndrome
(DS), epilepsy with myoclonic-atonic
seizures, DEE with spike-wave activation
in sleep, ring (20) syndrome, frontal

lobe epilepsy, infantile epileptic spasms
syndrome, other early onset DEEs, and
rare metabolic disorders such as
neuronal ceroid lipofuscinosis Type

2 disease.?®

The heterogenous clinical presentation of
LGS makes it one of the most challenging
epileptic disorders to identify.* Additional
challenges include:

e Hallmark clinical and EEG findings may
not be present in the early stages of
the disease.®*

o High frequency and variability of daily
seizure episodes can make it difficult to
identify specific seizure types.® Tonic
seizures may be subtle and occur most
often during sleep, so they may not be
recognised by families.2 Continuous or
video EEG monitoring may be required
to accurately classify seizure activity,®
and at IEC 2025, it was stressed that
video-EEG plays a fundamental role in
cases with infrequent epileptic events,
difficult classification, visual system
involvement, or body/space integration
involvement.™ Clinical features overlap
with many other childhood epilepsy
syndromes, particularly epilepsy with
myoclonic-atonic seizures.’® Although
tonic seizures can result in sudden
falls or ‘drop attacks,® they can also

be the result of tonic, atonic, or
myoclonic seizures.*

e LGS can be described as a ‘syndrome-
in-evolution; with diagnostic clinical
and EEG characteristics that change
over time,* often evolving from another
severe infantile epilepsy syndrome
such as infantile epileptic spasms
syndrome.z 418 Establishing a
definitive diagnosis may therefore
take years of follow-up,® and repetitive
assessment for LGS criteria may be
helpful to monitor the evolution of
childhood epilepsy.?

e Although childhood onset is a hallmark
of LGS, it is not always recognised
during childhood,® and late-onset
LGS has been reported in 10-16%
of patients.* Adolescent and adult
patients with LGS lack some of
the characteristic features of the
condition,*'® and this, among other
factors, means that LGS frequently
remains undiagnosed in adulthood.>"

Diagnostic delays™ and inaccuracies’ in LGS
can lead to delayed access to specialist
discussion* and suboptimal treatment
selections that could worsen seizures and
increase the risk of drug toxicities.™

Misdiagnosis of epilepsy syndromes is
common, occurring in 5-30% of cases in
high-income countries (HIC) and potentially
more cases in low-to-middle-income
countries (LMIC).42° For example, in the USA,
the majority (79.8%) of patients receive a
prior diagnosis with another seizure disorder
before confirmatory diagnosis of LGS at a
median age of 6 years.?'

Several presentations at IEC 2025
described systems that aimed to improve
LGS diagnosis by non-specialists. For
example, an LGS diagnostic checklist

and scoring system was developed by

10 epilepsy experts to provide a simple-
to-use resource, based on ILAE criteria,
for use by treating physicians.?? Similarly,
the Epilepsy Diagnostic Potential Analysis
(EpiDIAL) study in Germany developed an
algorithm intended to identify potential
undocumented cases of LGS in adults.®
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Table 1: Criteria for the diagnosis of Lennox-Gastaut syndrome.?

Mandatory Alerts* Exclusionary

Presence of tonic seizures plus =1 - -
additional seizure type from:

Seizures

Atypical absences
Atonic
Myoclonic
Focal impaired awareness
Generalised tonic-clonic
Nonconvulsive status epilepticus

Epileptic spasms

Persistent focal abnormalities without a
generalised spike-and-wave pattern

EEG Generalised slow spike-and-wave
complexes of <2.5 Hz"

Photoparoxysmal response at low
frequencies (consider CLN2 disease)

Generalised paroxysmal fast
activity in sleep®

Age at onset <18 years >8 years -

Long-term DRE = =

outcomes

Mild-to-profound intellectual
disability

*Alert criteria are absent in the vast majority of cases; their presence should result in caution in diagnosing the
syndrome and consideration of other conditions.

TOr history of this finding on prior EEG.

CLN2: ceroid lipofuscinosis Type 2; DRE: drug-resistant epilepsy.

Patient records with documented epilepsy
and intellectual disability diagnoses, but
without an existing LGS diagnosis, were
assessed using the algorithm, which was
developed with physician input based on
ILAE diagnostic criteria. Of 363 records,
35% were identified as potential LGS cases
and 8% as high-potential LGS cases. Using
this algorithm, approximately one-third

of patients with epilepsy and intellectual
disability met criteria for a possible, yet
undocumented, and thus potentially sub-
optimally treated, LGS, underlining the
importance of patient re-evaluation in
adulthood. Utilisation of screening tools such
as these may help patients gain access to
suitable treatment options.

Two retrospective studies assessed
whether adult patients previously
diagnosed with LGS met the updated

ILAE criteria.? At JES 2025, a review of
adults at a Japanese clinic found that only
11/19 (58%) patients met these criteria,
and the authors suggest that, while the
revised criteria enhance diagnostic clarity,
strict adherence to them may limit access
to treatment.?* A similar study in Italy,
presented at IEC 2025, found that only
15/97 (15%) patients with an LGS diagnosis
met the revised ILAE criteria.?®> Among the
patients who did not fully meet the criteria,
the most frequently unmet criterion was
the EEG pattern. The authors highlighted
the need for flexible diagnostic frameworks
tailored to real-world clinical settings.
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Treatment Options Available
for Lennox-Gastaut Syndrome
Seizure Management

LGS is a lifelong condition, and
management requires an ongoing,
comprehensive, multidisciplinary,
individualised approach that addresses
the medical, social, educational, and
psychological needs of the patient and
the needs of their caregivers.® The diverse
aetiology and heterogenous presentation
of the condition make a personalised
treatment approach crucial.® Frequent
reassessment of patients is a key aspect
of LGS management,'® and regular review
of the diagnosis and treatment plan

by a neurologist specialised in epilepsy
is recommended.®

Seizure management is the primary focus
of treatment for LGS, and options include
antiseizure medication (ASM), dietary
therapy, and surgical interventions."3
Seizure control has been shown to improve
cognitive function, mood, alertness,

and overall QoL.® However, most LGS
therapies achieve only modest seizure
reduction and have limited benefits for
cognitive and behavioural comorbidities.
Current treatment strategies aim to control
the frequency and severity of seizures
while preserving cognitive function and
neurodevelopment,? with QoL optimisation
as a key goal.®

The combination of multiple drug-resistant
seizure types and behavioural and cognitive
comorbidities in LGS poses a therapeutic
challenge to clinicians.”?

Antiseizure Medications

Combination therapy with ASMs is typically
required for seizure management in LGS.2 To
date, eight ASMs are approved specifically
for the treatment of LGS in the USA, with
several others used off-label.?® Treatment
guidelines vary between countries, in part
due to regional differences in ASM licensing;
however, sodium valproate is widely
recommended as first-line monotherapy,
with the addition of other ASMs at second-
line and beyond.®:26-32

Among ASMs recommended for use

in LGS,? several target voltage-gated
ion channels (e.g., lamotrigine, and
possibly rufinamide and topiramate),
while others target gamma-aminobutyric
acid-mediated inhibition (e.g., clobazam,
topiramate, and possibly felbamate).33
Both sodium valproate and cannabidiol
(CBD) are thought to act through
multiple mechanisms.®?

It is generally advised that no more than two
ASMs should be used in combination, as this
may unnecessarily expose the patient to
potential side effects.®3032 |n addition, add-
on treatments should be carefully titrated
and frequently reviewed.? It is important

to note that some ASMs can impact the
behavioural and cognitive impairments
associated with LGS,? and using an ASM

to manage one type of seizure may worsen
another; for example, sodium channel
blockers can exacerbate tonic, myoclonic,
and drop attacks.® As the options available
for LGS expand, clinicians are faced with
increasingly complex decisions regarding
optimal treatment selection.?®

LGS is often resistant to ASMs, and
patients frequently require polytherapy
and treatment changes over time."
Approximately one-third of patients

with DRE fail to achieve seizure control
with ASMs.2435 For this reason, it is
recommended that nonpharmacological
treatment approaches, such as dietary
interventions, neurostimulation, and brain
surgery, should be used in conjunction with
ASM therapy.'®0

CBD was the subject of many presentations
at JES 2025 and IEC 2025. CBD is a chemical
compound purified from the cannabis
(marijuana) plant, but it does not act on
receptors responsible for the euphoria
associated with cannabis.®® Instead,
preclinical studies suggest a mechanism

of action through the transient receptor
potential vanilloid-1 (TRPV1) channel, the
orphan G protein-coupled receptor-55
(GPR55) receptor, and the equilibrative
nucleoside transporter 1 (ENT-1),% through
which CBD is thought to reduce electrical
signalling caused by neuroinflammation and
excitatory imbalances.®®
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Based on the results of Phase lll clinical
trials (GWPCARE3 and GWPCARE4),394° in
which CBD treatment was associated with
a reduction in primary seizure frequency
from baseline, CBD has been approved for
use in patients with LGS aged =1 year or
=2 years in 39 countries across Europe,
North America, Asia, and Australasia.*#’
Recent amendments to Japanese law
mean that CBD products can now undergo
clinical testing in Japan,*® and a Phase I
trial is currently underway to investigate
the safety and efficacy of CBD oral solution
for the treatment of seizures in Japanese
patients with LGS, DS, or tuberous
sclerosis complex.*®

Data from a recent real-world,
retrospective data study in the USA

were presented at IEC 2025, in which

the effectiveness of CBD in reducing the
clinical and economic burden of disease
was analysed across 1,535 paediatric

and 752 adult patients with DS, LGS, or
tuberous sclerosis complex.>® At 12 months
post-CBD initiation, the reduction in overall
ASM cycling was estimated at 45% in both
paediatric and adult patients with LGS. In

a smaller study in the Republic of Korea,
CBD was found to reduce ASM dosage
and/or the number of concomitant ASMs in
paediatric patients with DRE (N=96).5" The
proportion of patients who were seizure-
free or achieved a >50% reduction in
seizures at 12 months was 43.8%.

Dietary Interventions

Ketogenic diets are generally high in fat
and low in carbohydrates, and are well-
established nonpharmacological treatments
for DRE.** Approximately half (47%) of
children achieve =250% seizure reduction
after 3-36 months of following a classic
ketogenic diet.*

Ketogenic diets are generally well-
tolerated in both adults and children,
though they can be considered difficult to
palate.®* Several alternatives to the classic
ketogenic diet have been introduced,
which aim to increase palatability, including
the modified Atkins diet, the medium-chain
triglyceride diet, and the low glycaemic
index treatment.®*
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Surgical Interventions

Surgery is an option for LGS when

medical and dietary therapies have not
been effective.® Resection, such as lobar
resection or hemispherectomy, is generally
considered a potentially curative surgical
option, compared to the more palliative
options of corpus callosotomy and vagus
nerve stimulation (VNS).53

Resection has been shown to successfully
control seizures for patients with identifiable
seizure foci; however, many patients with
LGS present with more diffuse epileptiform
discharges.5354 Corpus callosotomy has
been shown to reduce some seizure

types in LGS, but is associated with a

risk of adverse effects.>® VNS is generally
considered to have a lower risk of
complications than corpus callosotomy, but
while it may provide similar QoL benefits,

it may be less effective at controlling some
seizure types.® Data from a long-term,
single-centre, retrospective study in India
were presented at IEC 2025, reporting that
among patients with DRE (of whom 35%
had LGS), 55% achieved =50% reduction in
seizure frequency at 12 months of treatment
with an implanted VNS

device (N=26).5

Inhibiting nerve stimulation at targeted
sites via deep brain stimulation (DBS) is an
emerging treatment option for DREs such
as LGS.%%% A systematic review found that
a =50% reduction in seizure frequency was
achieved in 50-90% of patients with DRE
following DBS.%8

A recent survey presented at IEC 2025
reported global trends of referral and
presurgical evaluation in epilepsy (N=2,274
patients),®® highlighting a trend towards
earlier surgical interventions in very

young children and non-DRE cases, high
reoperation rates, and the growing role of
genetic testing in presurgical evaluation.

Lennox-Gastaut Syndrome
Management Guidelines in Asia

In regions with limited epilepsy specialists,
the development of local guidelines

for the treatment of LGS is unfeasible,

and international guidelines such as
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the UK National Institute for Health and
Care Excellence (NICE) are commonly
adopted.®'808T However, over the past
decade, several Asian countries have
published national guidelines for the
treatment of epilepsy that specifically
cover the treatment of LGS, and these are
summarised in Table 2 along with NICE
2022 guidelines 27316163

Guidelines generally recommend that the
management of LGS should be discussed
with, or patients referred to, specialist
medical facilities, either at diagnosis

or when adjunctive treatment has

proven ineffective.?’316364

Diagnosis and Treatment of
Epilepsy in Resource-Limited
Regions and Low-To-Middle
Income Countries

The majority (approximately 80%) of
patients with epilepsy reside in LMICs,*
which include the Democratic People’s
Republic of Korea, China, Thailand, India,
Iraq, and Turkiye, among others.®® The
incidence of epilepsy in LMICs is nearly
twice that of HICs,% which may be partly
explained by the increased incidence of
risk factors in LMICs, particularly in rural
areas, such as head trauma, central nervous
system infection, and perinatal injury.®”

It can be particularly challenging to
diagnose epilepsy syndromes in resource-
limited settings, and misdiagnosis is likely
to be higher in LMICs than HICs.#208 This
is influenced by a lack of trained personnel
and facilities, and limited availability of
investigations that may identify the cause
of epilepsy, such as EEG, video EEG,
biochemical tests, CT, and MRI.#2088 |n
addition, certain types of epilepsy may not
be recognised as part of an iliness
because of traditional belief systems in
some regions.?°

The epilepsy treatment gap is high in many
LMICs,2968 with over half (approximately
56%) of patients remaining untreated.®’

In Asia, research suggests that up to

90% of patients with epilepsy do not

receive adequate care due to limited
resources.®® The reasons for this disparity
are multifactorial, including inequalities

in the availability of technologies and
treatment modalities, reliable drug supply,
specialist epilepsy expertise, and access
to healthcare.®20¢8 Access to advanced
treatments such as CBD, cenobamate,
and DBS can be limited in some parts of
the world due to high costs and insurance
coverage.®® Phenobarbital, as the least
expensive ASM, can be reliably supplied
to rural areas,®® yet questions have

been raised about the suitability of

this medication.?®

Approaches to Improve Epilepsy
Treatment in Resource-Limited Regions
and Low-to-Middle Income Countries
Findings were presented at IEC 2025 from
the Global Epilepsy Needs Study (GENS),
which aimed to identify unmet needs of
people living with epilepsy around the
world.”® These data highlighted unmet
needs that are similar between high- and
low-income countries, such as better
education of teaching staff regarding
epilepsy (78% and 60%, respectively) and
easier access to epilepsy healthcare (66%
and 55%), and those needs that were
considered greater in low-income countries,
such as faster access to the right treatment
(85% and 48%) and ongoing treatment
(83% and 39%).7°

Al approaches to improving epilepsy care
in resource-limited regions was a topic of
several presentations at IEC 2025. Several
Al models have been developed and
validated for EEG interpretation, including
SCORE-AI"" and EpiSave.”? Similarly,
machine-learning techniques were used to
develop a free application for healthcare
workers in resource-poor regions, which
uses a multilingual, region-specific
questionnaire and predictive model to
identify people who have had a convulsive
seizure.”® The importance of collaboration
with the local community when developing
Al-based tools was emphasised.”7*

Another approach to improving epilepsy
care is to strengthen the capacity of the
non-specialist workforce to provide this
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Table 2: Guidelines for the specific treatment of Lennox-Gastaut syndrome in Asian territories.

Guideline

First line

Pharmacotherapy

Second line

Later line

Contraindicated

Surgery

Other therapy

UK Sodium Lamotrigine Cannabidiol Carbamazepine, Consider surgical | Consider a ketogenic
(2022)7 valproate plus clobazam, gabapentin, resection in diet as add-on
clobazam, lacosamide, patients with DRE therapy under the
rufinamide, lamotrigine, guidance of a tertiary
topiramate, or oxcarbazepine, epilepsy specialist.
felbamate phenobarbital,
pregabalin, If surgical resection
tiagabine, and is not suitable for
vigabatrin a patient with DRE,
consider VNS as an
add-on therapy.
Provide coordinated
care for people with
epilepsy who have
a mental health
condition or learning
disability using a
multidisciplinary
team approach
Egypt | Lamotrigine, | Lamotrigine, Felbamate, Carbamazepine, Consider surgical =
(2024)¢ topiramate topiramate, | rufinamide, or gabapentin, treatment in
. ' or sodium topiramate oxcarbazepine, patients with DRE
or sodium valproate pregabalin, in combination
valproate tiagabine, and with other
vigabatrin treatment
approaches
Malaysia Sodium Lamotrigine Rufinamide, Carbamazepine, Consider epilepsy | Consider VNS as an
(202462 valproate or topiramate, or gabapentin, surgery in children add-on therapy
cannabidiol felbamate oxcarbazepine, with DRE
phenytoin,
pregabalin,
tiagabine, and
vigabatrin
Iraq Sodium Lamotrigine Rufinamide Carbamazepine, - VNS may be
(2021)83 valproate or topiramate gabapentin, considered
(under tertiary oxcarbazepine,
specialist phenytoin,
care) pregabalin,
tiagabine, and
vigabatrin
(contraindicated in
patients with tonic
or atonic seizure,
not LGS specifically)
Japan Sodium Lamotrigine, | Clobazam (for | Carbamazepine and | Consider surgical =
(2018)3 valproate zonisamide, | drop seizures), gabapentin options in patients
topiramate, | ethosuximide with DRE
or (for atypical
rufinamide absence

seizures), or

levetiracetam

DRE: drug-resistant epilepsy; LGS: Lennox-Gastaut syndrome; VNS: vagus nerve stimulation.
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care. For example, the global Paediatric

Epilepsy Training (PET) programme provides

collaboratively designed educational
materials linked to published clinical
guidelines.”® The one-day PET1 course has
trained around 21,000 health workers to
date, and feedback from a cohort study

of over 7,000 participants, presented at
IEC 2025, indicated that the course had
improved clinical practice

(98% of responders) and history taking
(75% of responders).775

Several presentations at JES 2025 focused
on methods to improve collaborative

care in regions with a scarcity of epilepsy
specialists. For example, a remote EEG
diagnostic network is being formed in

the rural area of Yamaguchi Prefecture,
Japan, enabling physicians with limited
EEG interpretation experience to have
their patient’s EEG readings performed
remotely.”® In lbaraki Prefecture, Japan,
greater hospital-clinic collaboration in
epilepsy is being driven by the Epilepsy
Regional Medical Cooperation Medical
System Development Project, starting with
prescription requests.”’

Key Takeaways

Diagnosis of LGS is based on the presence
of multiple seizure types, a specific
abnormal EEG, and intellectual/behavioural
impairment.>>'® However, all of these
findings may not be present in the early
stages of the disease,** and video EEG
monitoring may be needed to accurately
classify seizures.® Early diagnosis is
important for prognostication and to
provide access to therapies licensed for
use in LGS.34

Seizure management through ASMs,
dietary therapy, and surgical interventions
is the primary focus of treatment,'3

but preservation of cognitive function,
neurodevelopment,? and QoL optimisation
are also key goals.® Unfortunately, LGS

is often resistant to ASMs, and patients
frequently require polytherapy and
treatment modification.”

It can be particularly challenging to
diagnose epilepsy syndromes in resource-
limited settings,*2968 and research suggests
that many patients with epilepsy in Asia do
not receive adequate care due to limited
resources.’® Innovative approaches being
used to improve epilepsy care include the
use of Al tools, training of non-specialists,
and improving collaborative care.”®7”
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