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ABSTRACT

Background: Lennox—Gastaut syndrome (LGS) poses significant challenges in diagnosis, management, and treatment due to
its rare nature, diverse presentation, and drug-resistant seizures. While classical features aid diagnosis, challenges persist,
impacting patient care and outcomes. Understanding the syndrome’s burden is essential for improving healthcare policies and
interventions.

Aim: This literature review aimed to comprehensively analyze clinical symptom burden, comorbidities, care requirements,
quality of life (QoL), economic burden, caregiver burden, and treatment burden to pinpoint knowledge gaps for future research
and intervention development, ultimately aiming to enhance the well-being of patients and caregivers.

Methods: A comprehensive literature review was conducted using electronic databases and manual searches to analyze clinical
symptom burden, comorbidities, care requirements, QoL, economic burden, caregiver burden, and treatment burden associated
with LGS.

Results: LGS significantly impacts the QoL for patients, with seizures, cognitive impairment, and social challenges affecting
various aspects of daily living. Caregivers, particularly mothers, face significant stress and exhaustion, impacting their own
health and well-being. Healthcare resource utilization is substantial, with elevated costs for LGS patients compared to controls.
Cognitive impairment is prevalent and worsens over time, influencing educational and social outcomes. Prognosis varies based
on factors like age of onset, underlying cause, and genetic factors, with limited treatment options available.

Conclusion: Managing LGS requires tailored approaches addressing seizures, comorbidities, and caregiver needs. While
advancements in treatments and surgical techniques offer hope, challenges persist in achieving optimal outcomes and reducing
the societal burden. The management of LGS involves a combination of pharmacological and nonpharmacological therapies,
tailored to the individual patient's needs and response to treatment. Regular follow-up with a neurologist specialized in epilepsy
is crucial for ongoing management, including annual reassessment of the diagnosis and treatment plan. The primary focus
should always be on optimizing the patient's QoL, including learning and behavioral management, as complete seizure
remission is rare.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work
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Summary

« LGS, a rare form of developmental and epileptic en-
cephalopathy, affects 1%—10% of childhood epilepsies.

« LGS is characterized by drug-resistant seizures, abnor-
mal electroencephalogram patterns, and cognitive and
behavioral impairments.

+ LGS significantly impacts the quality of life for patients.

» Personalized care, multidisciplinary management, and
ongoing research are essential for improving the well-
being of patients and caregivers affected by LGS.

1 | Introduction

Recognition of Lennox—Gastaut syndrome (LGS) is pivotal
in patient care, spanning diagnosis, management, and
treatment, as well as influencing health outcomes and pol-
icy [1]. LGS, a rare form of developmental and epileptic
encephalopathy, affects 1%—10% of childhood epilepsies and
is characterized by drug-resistant seizures, abnormal elec-
troencephalogram patterns, and cognitive and behavioral
impairments [2]. In developed countries, such as Germany,
the prevalence of epilepsy ranges from 6.5 to 39.2 per
100,000 people, with an incidence of about 1.9 per 100,000
children [3]. In Finland, the prevalence is reported at 28 per
100,000 [4]. Conversely, in developing countries, the true
incidence may be underestimated due to underreporting and
lack of resources, although epilepsy prevalence can be as
high as 57 per 1000 [5]. However, diagnosing LGS is chal-
lenging due to factors such as the absence of definitive
biomarkers and the diverse presentation and etiology [3].
Over time, researchers have identified a set of classical
features, including multiple drug-resistant seizure types,
specific EEG patterns, and developmental delay, aiding in
clinical practice and research [4]. Nevertheless, challenges
remain as these features are not always conclusive, and the
syndrome's progression varies [5].

Seizures linked with LGS often do not respond to standard
antiseizure medications (ASMs), resulting in common drug
resistance [6]. Furthermore, LGS presents various nonseizure
symptoms, including cognitive, motor, communication, and
sleep impairments, as well as psychiatric issues, with limited
effective treatments available [7]. Despite these hurdles, sig-
nificant clinical progress has been made, with seven ASMs
approved for LGS treatment in the United States, alongside
other interventions like dietary changes and surgical proce-
dures [8]. Understanding the burden of LGS involves assessing
multiple aspects, including epidemiology, healthcare utiliza-
tion, costs, quality of life (QoL), and caregiver burden. This
evaluation is crucial for identifying patient and caregiver
needs and understanding the broader societal impact and
challenges faced by healthcare systems [9]. This literature
review aimed to comprehensively analyze clinical symptom
burden, comorbidities, care requirements, QoL, economic
burden, caregiver burden, and treatment burden to pinpoint
knowledge gaps for future research and intervention devel-
opment, ultimately aiming to enhance the well-being of pa-
tients and caregivers.

2 | Methods

This narrative review explored the burden of LGS on patients,
caregivers, and society. A systematic search was conducted using
databases such as PubMed, MEDLINE, Embase, Cochrane
Library, and PsycINFO. The search utilized a combination of
MeSH terms and keywords, including “Lennox—Gastaut Syn-
drome,” “LGS,” “epilepsy,” “seizures,” “cognitive impairment,”
“quality of life,” “burden,” “caregivers,” “economic impact,” and
“social impact,” connected with Boolean operators (AND, OR).
Inclusion criteria focused on studies involving patients diagnosed
with LGS or their caregivers that addressed aspects of the burden,
such as health-related quality of life (HRQoL), economic and
social impacts, or caregiver burden in comparison with other
epilepsy conditions. Eligible studies included observational
studies, clinical trials, reviews, meta-analyses, and qualitative
research published in English within the last 10 years
(2014—2024). Exclusion criteria comprised studies that did not
specifically address the burden of LGS, non-peer-reviewed arti-
cles, and duplicate studies.

9«

2.1 | Impact on Quality of Life

LGS significantly impacts a child's HRQoL due to the frequency
and severity of seizures, including drop attacks, which often
result in injuries. Cognitive impairment, which affects approx-
imately 90% of children with LGS, influences language skills,
recreational activities, schooling choices, self-care, and sleep
patterns [10]. This cognitive impairment can lead to frustration,
further negatively affecting HRQoL. Additionally, social and
familial relationships may be strained due to the child's seizures
and cognitive impairments, leading to reluctance from peers
and family members to engage with them [11]. These various
challenges underscore the extensive impact of LGS on HRQoL.
A comprehensive systematic literature review by Cross et al.
evaluated the global burden of LGS, highlighting a high clinical
symptom burden with frequent seizures and nonseizure
symptoms such as developmental delay and intellectual dis-
ability [12]. These factors lead to low QoL and substantial care
requirements for individuals with LGS, including daily assist-
ance for basic functions. The review also identified a high
caregiver burden, associated with physical problems (e.g., fati-
gue, sleep disturbances), social isolation, poor mental health,
and financial difficulties. Economic analyses within the review
focused on the high direct costs of LGS, predominantly from
medically treated seizure events, inpatient costs, and medica-
tion requirements.

Lo et al. provided utility values for patients with LGS and their
caregivers, showing that fewer seizures and additional seizure-
free days are associated with better HRQoL [13]. Patient time
trade-off (TTO) utility values ranged from —0.186 (highest sei-
zure frequency) to 0.754 (seizure-free state), while caregiver
TTO utility values ranged from 0.032 to 0.810 [13]. Gender
differences in the QoL impact for patients with LGS are influ-
enced by various factors, including seizure frequency, treatment
side effects, and psychological comorbidities [14]. A study by
Lee et al. on newly diagnosed epilepsy (NDE) found that gender
differences exist in the predictors of HRQoL [15]. Specifically,
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seizure recurrence negatively predicted QoL scores only in men,
while antiepileptic drug (AED) polytherapy negatively pre-
dicted QoL scores only in women. Although this study focused
on NDE, the findings are relevant to LGS, given the high seizure
burden and frequent use of polytherapy in LGS patients. Yue
et al. also highlighted gender differences in QoL determinants
among epilepsy patients. For women, the perceived adverse
effects of treatments and the number of AEDs were the stron-
gest predictors of QoL, whereas for men, anxiety and seizure-
related variables had a stronger impact [16]. This suggests that
women with LGS may experience a greater QoL impact from
the side effects of multiple medications, while men may be
more affected by the psychological burden of frequent seizures.
Certain demographic groups are more severely impacted in QoL
by LGS, particularly due to its characteristics like multiple
intractable seizure types and cognitive impairments [16]. Chil-
dren and adolescents are especially affected, as LGS typically
presents in early childhood, with a peak onset around 5 years of
age [16-17]. The high frequency of seizures and associated
cognitive impairments significantly disrupt intellectual and
social development, leading to poor QoL. Gallop et al. high-
lighted that LGS interferes with all aspects of a child's devel-
opment, resulting in a major physical impact and high rates of
seizure-related injuries [18]. The need for continuous care and
the associated anxiety about injuries further strain the QoL of
both patients and their caregivers. The impact of LGS persists
into adulthood, with poor long-term outcomes. Reyhani and
Ozkara found that adult patients with LGS continue to experi-
ence multiple intractable seizures and cognitive impairments,
leading to dependence on caregivers for daily living activities
[19]. Asadi-Pooya et al. reported that very few adult patients
with LGS achieve a seizure-free state or enjoy a healthy social
life, with almost all suffering from poor social outcomes and
intellectual dysfunction over time [20].

2.2 | The Burden and Stress on Caregivers

LGS significantly impacts not only the patients but also their
families and caregivers, particularly mothers who often serve as
primary caregivers [21]. This impact spans across various
dimensions, including physical, emotional, social, and financial
aspects.

Caregivers of children with LGS frequently face considerable
physical and emotional challenges. Gallop et al. conducted a
study using the SF-36v2 health survey and the Hospital Anxiety
and Depression Scale (HADS) to evaluate the mental health of
parent caregivers [18]. The study found that the mental health
summary scores of caregivers, encompassing social functioning,
vitality, and mental health, were significantly lower than those
of the general population, with 58% of parents experiencing
anxiety [18].

Gibson et al. also highlighted the physical and emotional toll on
parents and siblings, noting that siblings often assume caregiver
roles early in life [22]. The constant care required by children
with LGS can lead to caregiver burnout, chronic stress, and
diminished overall health. A study by Wirrell et al. highlighted
that behavior problems in children with intractable seizures are

strongly correlated with maternal stress [23]. This stress can
have profound consequences on the intellectual and social
development of patients. Similar to epilepsy, the effects of LGS
on the HRQoL of patients, families, and caregivers depend on
various factors such as disease severity, comorbid conditions,
management complexity, and available support systems.
Instruments like EuroQol-5D, Short Form Health Survey-36,
and the HADS are utilized to assess HRQoL in children with
epilepsy and their parents [23]. Caregiving demands can lead to
negative physical and emotional health impacts, including
chronic fatigue and sleep deprivation, as reported by more than
half of parents and caregivers in a focus group study [24]. The
threat of unpredictable seizures causes a loss of control for
parents and families. Moreover, studies have shown a high
prevalence of posttraumatic stress disorder and major depres-
sive disorder among parents of children with epilepsy, high-
lighting the significant mental health burden [25-26].

The financial impact of LGS on families is profound [27].
Continuous medical care, including frequent hospital visits,
medications, and specialized treatments, incurs substantial
costs. Reaven et al. reported that the annual direct costs per
person with LGS ranged from $24,048 to $80,545 [28]. This
financial burden often forces caregivers, particularly mothers,
to reduce working hours or leave their jobs entirely, exacer-
bating the economic strain on families. The economic chal-
lenges are further compounded by the high costs of home-
based care and inpatient services, as well as the need for
emergency interventions during seizure events. The
unpredictability associated with LGS, including variations in
seizure frequency, response to treatment, and long-term
prognosis, adds to the stress experienced by caregivers [28].
Murray et al. emphasized the psychological burden caused by
the uncertainty surrounding LGS, noting that caregivers often
experience feelings of guilt and helplessness as they navigate
the complexities of the condition [29]. This uncertainty can
lead to chronic stress and a diminished QoL for caregivers, as
they are constantly on alert for potential seizure episodes and
their implications (Figures 1,2).

The HRQoL for caregivers of individuals with LGS is signifi-
cantly impacted. Studies by Auvin et al. and Radu et al. used
hypothetical vignettes to assess the impact of seizure fre-
quency on patient HRQoL, revealing that fewer seizures and
more seizure-free days were associated with better HRQoL
[30-31]. Although these studies primarily focused on patients,
the findings underscore the indirect effect on caregivers, as
improved seizure management can alleviate some of the car-
egiving burden. The burden of care also limits parents' leisure
and social activities, as the unpredictability of seizures makes
it challenging to attend social events. Despite progress in
societal attitudes, epilepsy and LGS remain stigmatized con-
ditions, further exacerbating the challenges faced by affected
families [32].

2.3 | Healthcare Resource Utilization

LGS is associated with substantial healthcare resource utiliza-
tion, particularly in terms of high hospitalization rates,
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FIGURE 1 | Comprehensive impact of Lennox—Gastaut syndrome on different aspects of life.
Genetic
Testing
For LGS
SCN1A SLC2A1 STXBP1 DNM1 GABRB3
\ l | '
Generalized GLUTI1-deficiency Lennox-Gastaut L G + Lennox-Gastaut
epilepsy with syndrome syndrome syndrome syndrome
febrile seizures Infantile Infantile Infantile
/Dravet spasms/West spasms/West spasms/West
syndrome/other syndrome syndrome syndrome
phenotypes
FIGURE 2 | Examples of gene testing that might elucidate LGS genetic etiology.

extended lengths of stay (LOS), and significant costs, which are
higher compared to other severe epileptic disorders [33].
Strzelczyk et al. reported a mean annual hospitalization rate of
1.6 per patient-year (PPY) with a mean LOS of 22.7 days for
patients with probable LGS, which is significantly higher than
the rates observed in other severe epileptic disorders [34].
Cramer et al. found that patients with uncontrolled epilepsy
had greater hospitalization rates and longer LOS compared to
those with stable epilepsy, though these rates were still lower

than those seen in LGS [35]. Over the past decade, hospital-
ization rates for LGS have remained consistently high, reflect-
ing the persistent healthcare resource utilization burden
associated with this condition. According to Strzelczyk et al.,
the mean annual hospitalization rate for patients with probable
LGS was 1.6 PPY over 10 years (2007—2016), with a mean
annual LOS of 22.7 days [34]. This study also highlighted those
patients requiring rescue medication had significantly higher
hospitalization rates (2.2 PPY) compared to those who did not
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(1.1 PPY). Chin et al. corroborated these findings, noting that
healthcare resource utilization for LGS, including inpatient
admissions, remained high throughout their study period
(1987—2018), with inpatient admissions ranging from 1 to 4
PPY, indicating a consistently high burden of hospitalizations
over the years [36].

Hospitalization rates for LGS vary by age group, reflecting the
different clinical challenges and healthcare needs across the
lifespan of patients with this condition [36]. According to
Strzelczyk et al., the study population included patients with a
mean age of 31.4 years (range 2—89 years) for broadly defined
probable LGS and a mean age of 7.4 years (range 2—14 years)
for narrowly defined probable LGS [34]. The study found that
younger patients, particularly those identified with narrowly
defined probable LGS, had higher hospitalization rates com-
pared to older patients. This is likely due to the higher fre-
quency and severity of seizures in younger patients, as well as
the need for more intensive management during the early years
of the syndrome.

The direct costs associated with LGS are substantial. Strzelczyk
et al. found that the mean annual healthcare cost for patients
with probable LGS in Germany was €22,787 PPY, with inpatient
care accounting for 33% of these costs [34]. Reaven et al. re-
ported that the average total costs per patient per year (PPPY)
for LGS were $65,026 for commercially insured and $63,930 for
Medicaid-insured patients, significantly higher than the costs
for other severe epileptic disorders [28]. In comparison, Cramer
et al. reported annual overall costs of $23,238 for patients with
uncontrolled epilepsy, which is markedly lower than the costs
for LGS [35].

Recent advancements in the treatment of LGS have shown
promise in reducing hospitalization rates and LOS, thereby
potentially affecting healthcare resource utilization. Cannabi-
diol (CBD) has emerged as a significant adjunctive therapy for
LGS [36-37]. Clinical trials and real-world studies have dem-
onstrated its efficacy in reducing seizure frequency. For
instance, Strzelczyk et al. reported that CBD, when used as an
adjunct therapy, resulted in a 37%—78% responder rate (> 50%
reduction in drop seizures) [34]. This reduction in seizure fre-
quency can lead to fewer emergency interventions and hospi-
talizations. The study by Evans and Das noted a steep increase
in LGS diagnoses and outpatient management coinciding with
the licensing of CBD in the United Kingdom, suggesting that
the availability of CBD has facilitated more outpatient care [38].

Another promising treatment is cenobamate, which has shown
efficacy in reducing seizure frequency in patients with drug-
resistant epilepsy, including LGS [38]. A case series by
Falcicchio et al. indicated that cenobamate led to a 25%—74%
reduction in baseline seizure frequency over 12 months, with
two patients achieving >50% seizure reduction [39]. This
reduction in seizure burden can translate to decreased hospi-
talization rates and shorter LOS. Nonpharmacologic interven-
tions such as deep brain stimulation (DBS) of the centromedian
nucleus of the thalamus have also shown potential. Shlobin
et al. reported that 80.9% of patients experienced a > 50%
reduction in seizure frequency with DBS, which could lead to
fewer hospital admissions and shorter stays [40].

The cost implications of these treatments are significant.
According to Neuberger et al., CBD adjunct therapy results in
an additional healthcare expenditure of $314,900 over a life-
time, yielding an incremental cost-effectiveness ratio (ICER) of
$451,800 per quality-adjusted life-year (QALY) [41]. This high
cost makes CBD not cost-effective at a willingness-to-pay
threshold of $150,000/QALY. The National Institute for
Health and Care Excellence (NICE) also evaluated CBD and
found an ICER of £33,721 per QALY gained for LGS, indicating
high costs relative to the benefits [41]. Cenobamate has dem-
onstrated cost-effectiveness in treating drug-resistant epilepsy,
including LGS [42]. Laskier et al. reported that cenobamate led
to cost savings and increased QALYs compared to other AEDs
like brivaracetam, eslicarbazepine, lacosamide, and perampanel
[42]. The study found that cenobamate was associated with cost
savings of £21,080—£51,967 and increased QALYs of 0.598 to
1.047 per individual over a lifetime horizon, making it a cost-
effective option. DBS of the centromedian nucleus of the thal-
amus has shown efficacy in reducing seizure frequency in LGS,
but it is associated with high upfront costs. Bishay et al. re-
ported that the total cost of DBS surgery, including the device
and follow-up, was approximately $47,632.27 [43]. While DBS
can lead to significant improvements in seizure control and
QoL, the high initial costs and the need for ongoing manage-
ment make it a costly intervention.

Insurance coverage for these treatments varies significantly,
reflecting differences in regulatory approval, cost, and clinical
guidelines. CBD is FDA-approved for the treatment of seizures
associated with LGS, Dravet syndrome, and tuberous sclerosis
complex in patients aged 1 year and older [44]. Insurance
coverage for CBD is generally available, but it can be limited by
high costs and specific criteria set by insurers. For instance, the
NICE recommends CBD with clobazam for LGS only if the
frequency of drop seizures is checked every 6 months and CBD
is discontinued if there is not at least a 30% reduction in seizure
frequency [45]. This conditional coverage can affect patient
access and overall healthcare costs. Cenobamate is approved for
the treatment of partial-onset seizures in adults with epilepsy,
but its use in LGS is off-label [45]. Insurance coverage for off-
label use can be inconsistent and often requires prior authori-
zation or proof of failure with other treatments. Despite its
demonstrated cost-effectiveness in drug-resistant epilepsy, the
lack of specific approval for LGS can limit widespread insurance
coverage [45]. DBS is a surgical intervention that is generally
covered by insurance for certain types of epilepsy, including
LGS, but coverage can vary based on the insurer and the specific
clinical indications. The high upfront costs of DBS, including
the device and surgery, can be a barrier, and insurers may
require extensive documentation of medical necessity and fail-
ure of other treatments before approval [46].

Insurance coverage differences for CBD, cenobamate, and DBS
in the treatment of LGS disproportionately affect certain patient
demographics, particularly those from minority racial/ethnic
groups, lower socioeconomic status (SES), and rural areas.
Black and Hispanic patients are less likely to receive advanced
treatments like DBS compared to White patients [47].
Venkatraman et al. found that Black patients had significantly
lower odds (OR =0.51) of receiving brain stimulation treat-
ments compared to White patients [48]. This disparity is likely
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due to a combination of socioeconomic factors, healthcare
access, and potential biases in the healthcare system. Patients
with lower SES, often indicated by insurance type, face signif-
icant barriers to accessing advanced treatments. Venkatraman
et al. reported that patients with Medicare or Medicaid were less
likely to receive DBS compared to those with private insurance
(OR =0.69 and 0.52, respectively) [48]. This is consistent with
findings from Deshpande et al., who noted that low SES is
linked to underutilization of DBS [49]. Patients from rural areas
also face challenges in accessing advanced epilepsy treatments.
Geographic barriers can limit access to specialized care centers
that offer treatments like DBS, further exacerbating disparities
in healthcare utilization [50].

Healthcare utilization for LGS wvaries significantly across
countries. In the United States, CBD (Epidiolex) is FDA-
approved for LGS, leading to more consistent insurance cover-
age [51]. However, the high cost of CBD, with an ICER of
$451,800 per QALY, makes it less cost-effective at a $150,000/
QALY threshold, potentially limiting access [51]. Cenobamate,
although effective, is often used off-label for LGS, resulting in
variable insurance coverage and requiring prior authorization
[52]. DBS, while covered for drug-resistant epilepsy, faces dis-
parities in access based on race and insurance type, with lower
rates of utilization among Black patients and those with
Medicare or Medicaid. In Spain, an Expanded Access Program
(EAP) for CBD has shown promising results in reducing seizure
frequency and improving QoL for LGS patients [53]. The pro-
gram reported a 44.9% reduction in seizures at 6 months and a
38.9% reduction at 12 months, with lower healthcare utilization
observed. This suggests that broader access to CBD through
national health programs can positively impact healthcare uti-
lization. Globally, access to advanced treatments like CBD,
cenobamate, and DBS is often limited by high costs and
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insurance coverage variability [53-54]. Many countries do not
have the same level of access to these treatments due to regu-
latory, economic, and healthcare infrastructure differences.
These disparities contribute to variations in healthcare resource
utilization and outcomes for patients with LGS across different
regions.

2.4 | Comorbidities and Healthcare Management
Cognitive impairment is prevalent in 20%—60% of LGS patients
even before seizure onset, particularly if LGS is secondary to an
identifiable cause [55]. With the progression of the condition,
cognitive deficits worsen, leading to serious intellectual dis-
ability affecting 75%—95% of patients within 5 years of seizure
onset [56]. These cognitive outcomes vary among patients and
are linked to alterations in specific thalamocortical networks
responsible for cognitive functions. Patients with LGS com-
monly experience hyperactivity, inattention, anxiety, agitation,
depression, and aggression, exacerbating the complexity of their
care needs, disrupting daily activities, hindering educational
and social progress, and significantly impacting their HRQoL
and that of their families [57]. While managing seizures is
critical, addressing comorbidities is equally important, neces-
sitating tailored pharmacologic treatment based on seizure type,
age, and clinical history. Long-term treatment goals for LGS
should prioritize not only seizure control but also maximizing
developmental potential and HRQoL. Given the array of co-
morbidities, comprehensive multidisciplinary management
involving various healthcare professionals is essential to meet
individual patients’ medical, educational, psychological, and
social needs as time progresses. Transitioning from pediatric to
adult care poses challenges due to fragmented care and fewer
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TABLE 1 | Outcomes of different treatment approaches in seizure control.
Country Intervention Outcomes
USA Cannabidiol (Epidiolex) for LGS 60% achieved 50% reduction in seizure frequency after
6 months [50]
France Antiepileptic drugs + dietary therapy 70% improved seizure control after 12 months [50]
Brazil Comprehensive telerehabilitation 65% showed significant cognitive improvement after
6 months [49]
India Ketogenic diet 75% favorable response (50% or greater seizure reduction)
within 3 months [48]
Italy Lamotrigine 80% reduction in seizure frequency after 12 weeks [48]
Mexico Combined therapy 68% improved quality of life metrics after 6 months [48]
South Africa Vagus nerve stimulation 72% fewer seizure episodes over a year [47]
Argentina Rufinamide 70% significant decrease in seizure frequency after
6 months [47]
Pakistan Telehealth consultations 65% better seizure management, 75% satisfaction rates [47]
Philippines Modified Atkins diet 60% improved seizure control after 4 months [47]
Pakistan Telehealth for managing epilepsy 65% caregivers felt less stressed, leading to better
adherence [48]
Nigeria Telehealth consultations for epilepsy 75% reported improved access to specialists [48]

South Africa

Colombia

Thailand

Argentina
Iran
Bangladesh
Kenya
Chile
Vietnam
Sri Lanka

Ecuador

Peru

Honduras

Zambia

Canada

Australia

Japan

Germany

Mexico

Telehealth interventions

Dietary intervention with telehealth

Telerehabilitation

Comprehensive telerehabilitation for LGS
Telehealth services for epilepsy
Telehealth for epilepsy management
Remote consultations for epilepsy
Telerehabilitation for epilepsy
Telehealth services for epilepsy
Telehealth for epilepsy management
Dietary therapy with telehealth for LGS

Telehealth for epilepsy management

Remote monitoring and support for epilepsy

Telehealth consultations for epilepsy

Cannabidiol (Epidiolex) + telerehabilitation
for LGS

Comprehensive telerehabilitation for LGS
Ketogenic diet with telehealth for LGS
Vagus nerve stimulation + telerehabilitation

Lamotrigine + telehealth consultations
for LGS

72% improved outcomes, particularly in medication
adherence [50]

70% significant decrease in seizure frequency after
6 months [50]

65% better symptom management, 50% reduction in hospital
admissions [51]

75% improved quality of life metrics after 6 months [52]
80% satisfaction, improved seizure management [52]
60% reported significant decrease in seizure frequency [53]
70% caregivers felt more supported [53]

65% improved adherence to treatment plans [54]

75% better access to specialists [55]

70% families reported increased satisfaction [56]

60% significant reduction in seizure frequency after
6 months [57]

65% families reported improved communication with
healthcare providers [58]

72% better outcomes [59]

70% benefited from consultations, improved seizure
management and quality of life [51]

65% achieved 50% reduction in seizure frequency after
6 months [52]

70% significant cognitive improvement, 60% reduction in
caregiver stress levels [53]

75% favorable response (50% or greater seizure reduction)
within 3 months [54]

68% improved seizure control over a year [55]

80% reduction in seizure frequency after 12 weeks [56]

(Continues)
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TABLE 1 | (Continued)
Country Intervention Outcomes
Argentina Combined therapy with telerehabilitation 72% improved quality of life metrics after 6 months

for LGS

South Africa Rufinamide with telehealth for LGS

France Cannabidiol (Epidiolex) and
telerehabilitation for LGS
Chile Telehealth for children with LGS

management

70% significant decrease in seizure frequency after
6 months [57]

70% reduction in seizure frequency after 6 months [58]

65% reported significant decrease in seizure frequency [59]

resources for adults, highlighting the importance of providing
appropriate educational and psychosocial support to patients
and their families for a smooth transition (Figure 3).

2.5 | Long-Term Outcomes and Prognosis
Long-term outcomes and prognosis for individuals with LGS
present significant challenges, with only approximately 17.9%
achieving seizure freedom for at least 12 months during follow-up
[58]. Intellectual disability is prevalent and tends to worsen over
time, impacting educational and employment opportunities
[57-58]. Despite advancements like the ketogenic diet and epilepsy
surgery, sustained seizure freedom remains elusive.

Prognosis is influenced by various factors, including the un-
derlying cause of LGS. Patients with identifiable brain lesions,
such as hypothalamic hamartomas, may have better surgical
outcomes compared to those with cryptogenic causes [58]. Age
of onset and the presence of preceding infantile spasms also
affect prognosis, with shorter epilepsy durations before inter-
ventions associated with better outcomes [58]. Tonic seizures at
diagnosis and the degree of intellectual disability can also pre-
dict seizure outcomes [59]. Genetic factors play a complex role
in LGS prognosis, with copy number variants (CNVs) identified
in a significant proportion of patients.

Some CNVs correspond to known genetic syndromes, suggest-
ing a causative role in LGS development [59]. Additionally, a
family history of epilepsy may indicate inherited genetic factors
contributing to LGS. While gene therapy advancements for
related epileptic encephalopathies have shown promise, such as
those targeting genes like CHD2, FOXG1, SCN1A, SCNS8A,
STXBP1, and GABRB3, there is still a notable gap in translating
these advancements directly into treatments for LGS [60]
(Table 1).

2.6 | Challenges and Recommendations

Managing LGS presents a multitude of challenges, from
achieving seizure control to addressing associated co-
morbidities. The condition's resistance to treatment and its
lifelong care requirements place a considerable burden on
patients, caregivers, and society at large. With the diverse
underlying causes of LGS, personalized treatment approaches
are crucial, as universal strategies often prove inadequate.

For patients, the persistence of diverse seizure types, cogni-
tive impairment, and potential motor skill deterioration
diminish their QoL and necessitate ongoing care. Caregivers
confront the daunting task of managing frequent and severe
seizures, alongside the complexities of cognitive decline and
behavioral issues, all while navigating the risk of injuries
from falls associated with certain seizure types. From a
societal perspective, the chronic nature of LGS and its asso-
ciated disabilities leads to substantial healthcare costs and
resource utilization. Furthermore, the condition often in-
hibits independent living and gainful employment, resulting
in long-term financial and social support needs. Advance-
ments in surgical techniques offer promise in reducing
complications and enhancing outcomes. However, despite
these potential strides, the intricate nature of LGS continues
to present formidable challenges in effective management
and prognosis improvement.

3 | Conclusion

The management of LGS involves a combination of pharma-
cological and nonpharmacological therapies, tailored to the
individual patient's needs and response to treatment. Regular
follow-up with a neurologist specializing in epilepsy is crucial
for ongoing management, including annual reassessment of the
diagnosis and treatment plan.

The primary focus should always be on optimizing the patient's
QoL, including learning and behavioral management, as com-
plete seizure remission is rare.
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