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Purpose: Lamotrigine (LTG) is often used as adjunctive therapy in Lennox-Gastaut syndrome
(LGS); however, it may worsen myoclonic and atypical absence seizures in LGS patients. This
study reviewed the overall efficacy and safety of LTG in children with LGS.

Methods: This retrospective study included 38 patients (aged <18 years) with LGS who under-
went LTG adjunctive therapy between October 2020 and March 2022 at Severance Children's
Hospital. The primary outcome was the change in seizure frequency at 3, 6, and 12 months after
starting LTG treatment. A favorable treatment response was defined as a 250% reduction in sei-
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zure frequency.

Results: The main seizure semiology at the start of treatment was tonic-clonic in 15 (39.5%) pa-
tients, spasm in 14 (36.8%), atonic in five (13.2%), myoclonic in three (7.9%), and absence in one
(2.6%). The median number of anti-seizure medications (ASMs) was 3.95 (interquartile range, 3
to 4.75). The most common concomitant ASMs were valproate (35/38, 92.1%), levetiracetam
(23/38, 60.5%), and topiramate (20/38, 52.6%). After 3 months, seizure frequency was reduced
by >50% in 47.4% of patients (18/38). After 6 months, 20 patients (20/36, 55.6%) showed a fa-
vorable response. After 12 months, five patients (5/11, 45.5%) responded to treatment. Three pa-
tients showed myoclonic seizures at the start of treatment and >50% amelioration in seizure
frequency at the 3- and 6-month follow-up visits.

Conclusion: This study reaffirms the efficacy and safety of LTG in children with LGS. Therefore,
LTG is strongly recommended as an adjunctive therapy for children with LGS.
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Introduction

Lennox-Gastaut syndrome (LGS) is a severe type of developmen-
tal epileptic encephalopathy characterized by (1) multiple types of
drug-resistant seizures with onset at age <18 years (one of which
must include tonic seizures); (2) cognitive and often behavioral

impairments (which may be absent at seizure onset); and (3) dif-

fuse slow spike-and-wave and generalized paroxysmal fast activity
on electroencephalography (EEG) [1-3]. Gastaut et al. [ 1] first de-
scribed LGS in 1966, and advances in treating this intractable type
of epilepsy remain challenging, as there are no fundamental guide-
lines on how to treat LGS. In most cases, multimodal treatment is
required, including polytherapy with anti-seizure medications

(ASMs), cannabidiol, surgical intervention, and/or a ketogenic
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diet [4].

The U.S. Food and Drug Administration has approved five
drugs to treat LGS since 1993: clobazam, felbamate, lamotrigine
(LTG), rufinamide, and topiramate. A recent Cochrane review
summarized that adjunctive therapy with LTG and rufinamide re-
sulted in a significant reduction in seizure frequency in patients
with LGS [5]. LTG has proven to be a broad-spectrum ASM with
significant efficacy in reducing tonic, tonic-clonic, and atonic sei-
zures [6-12]. However, there are conflicting reports on the thera-
peutic effect of LTG in myoclonic and atypical absence seizures [6-
8]. This study makes a novel contribution to the literature by pro-
viding additional evidence regarding the overall efficacy and safety
of LTG as an adjunctive therapy for LGS in children.

Materials and Methods

1. Patient selection

This single-center retrospective study was conducted on 38 chil-
dren who were diagnosed with LGS and received LTG as an ad-
junctive therapy between October 2020 and March 2022 at Sever-
ance Children’s Hospital, Seoul, South Korea.

The patient inclusion criteria were as follows: (1) age at last fol-
low-up <18 years; (2) diagnosis of LGS according to the 2022 In-
ternational League Against Epilepsy (ILAE) classification and
definition of epilepsy syndromes [3]; (3) minimum duration of
follow-up >3 months after initiation of LTG; and (4) no previous
history of LTG administration. Patients were excluded if they were
diagnosed with focal epilepsy and had significant abnormalities in
liver or kidney function.

2. Clinical characteristics of patients

Patient demographics such as age, sex, and race were analyzed. The
seizure semiology and etiology of epilepsy were investigated ac-
cording to the 2017 ILAE operational classification of seizure
types and epilepsies [13,14]. EEG was analyzed for the cerebral
background and epileptiform discharges [15]. The EEG back-
ground activity was defined as: (1) normal; (2) mild (fewer poste-
rior alpha rhythms in an awake state with or without minor irregu-
larities or excessively slow waves); (3) significant (abnormalities of
up to 50% during one continuous EEG session); and (4) marked
(abnormalities of >50%). EEG epileptiform discharges were classi-
fied according to the frequency of epileptiform discharges: (1)
none/rare; (2) occasional; (3) frequent (up to S0% of epileptiform
discharges during one continuous EEG session); and (4) marked
(>50% in one session).
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3. Route of LTG administration and dosage specifications
LTG was administered orally in the form of tablets, chewable tab-
lets, or orally disintegrating tablets. The LTG dosage was weight-
based. Initially, children whose body weight was <30 kg received
0.5 to 1 mg/kg/day in two divided doses, while those with a body
weight >30 kg received 25 to 50 mg/day in two divided doses.
When titrating the drug, the LTG dosage was increased by 0.5 to
2.0 mg/kg/day at 1 to 2 weeks intervals in children with a body
weight <30 kg. Those with a body weight >30 kg were given LTG
doses increasing by 2.0 mg/kg/day at 1 to 2 weeks intervals.
During the maintenance period, children with a body weight of
<30 kg were administered LTG at 5 to 10 mg/kg/day. Precautions
were taken in children receiving concomitant valproate (VPA). Pa-
tients receiving VPA were administered LTG at a dose of 1 to 5
mg/kg/day. Patients with a body weight of >30 kg received a main-
tenance dose of 100 to 200 mg LTG/day.

4. Treatment outcome

The primary treatment outcome was the change in seizure fre-
quency at 3, 6, and 12 months after LTG initiation. A favorable
treatment response to medication was defined as follows: (1) re-
sponder: seizure-free or >50% reduction in seizure frequency; (2)
non-responder: <50% reduction in seizure frequency, no change,
or seizure aggravation. Patients were not considered to have made
progress if additional therapeutic interventions, such as a trial of a
new ASM or cannabidiol, or surgery was performed after LTG ad-
ministration. Patient progress was investigated using medical re-
cords and seizure diaries, and missing data were collected through
phone calls.

S. Safety and tolerability

The safety and tolerability of LTG were evaluated based on the in-
cidence of adverse events, changes in clinical laboratory parame-
ters, vital signs, neurological examinations, and additional visits to

the emergency room or hospitalization.

6. Statistical analysis

SPSS version 26.0 (IBM Corp., Armonk, NY, USA) was used for
statistical analysis. Descriptive statistics were reported, including
the median, standard deviation, and interquartile range (IQR).
The proportion of patients was reported as a percentage. The chi-
square and independent t-tests were performed to identify clinical-
ly significant characteristics associated with treatment outcomes.
The Fisher exact test and Pearson correlation coefficients were
used for further analyses. The requirement for informed consent
was waived by the Institutional Review Board (IRB). The study

https://doi.org/10.26815/acn.2022.00437



Ann Child Neurol 2023;31(2):91-96

ANNALS OF CHILD NEUROLOGY

was conducted in accordance with the ethical standards of the IRB
of Severance Children's Hospital (4-2022-1261) and the Helsinki
Declaration of 1964, as revised in 2000.

Results

1. Clinical characteristics of patients

A total of 38 patients were included in this study. The median age
at seizure onset was 2.56 years (IQR, 0.50 to 4.0). The most com-
mon etiologies of LGS were structural (17/38, 44.7%) and un-
known (14/38, 36.8%). Structural causes included congenital
brain malformations (9/17, 52.9%), hypoxic-ischemic encepha-
lopathy (6/17,35.3%), and traumatic brain injuries (2/17, 11.8%).
Seizure semiology at diagnosis revealed spasms in 18 patients
(47.4%) and tonic-clonic seizures in 13 (34.2%). The most com-
mon seizure semiology at the start of LTG treatment was ton-
ic-clonic seizures (15/38, 39.5%) and spasms (14/38, 36.8%). In
addition, atonic seizures occurred in five patients (13.2%), myoc-
lonic seizures in three (7.9%), and absence seizures in one (2.6%).
The concurrent seizure semiology consisted of myoclonic seizures
in five patients (13.2%) and tonic-clonic or absence seizures in two
(5.3%). The EEG background was mild in three patients (7.9%)
and significant in 35 patients (92.1%). The EEG epileptiform dis-
charges were marked in five patients (13.2%), frequent in 24 pa-
tients (63.2%), occasional in eight patients (21.1%) and rare in one
patient (2.6%). However, EEG abnormalities were not statistically
proven to be related to treatment outcomes (Table 1).

The median number of ASMs was 3.95 (IQR, 3 to 4.75). The
most common concomitant ASMs were VPA (35/38, 92.1%), le-
vetiracetam (23/38, 60.5%), and topiramate (20/38, 52.6%).
Eighteen (47.4%), 14 (36.8%), and 21 (55.3%) patients had a his-
tory of ketogenic diet, cannabidiol use, and epilepsy surgery, re-
spectively (Table 2).

2. Treatment outcomes

At the 3-month follow-up, a >50% reduction in seizure frequency
was achieved in 47.4% of patients (18/38). At the 6-month fol-
low-up, 20 (20/36, 55.6 %) patients showed a favorable response.
At the 12-month follow-up, five patients (5/11, 45.5%) responded
to the treatment. Three patients showed myoclonic seizures at the
start of treatment and >50% amelioration in seizure frequency at
the 3- and 6-month follow-up visits. One patient with absence sei-
zures at the start of treatment also showed favorable seizure out-
comes during the same period (Table 3). Four of the five patients
who manifested concurrent myoclonic seizures presented with fa-
vorable seizure outcomes at the 6-month follow-up. Two patients
with concurrent absence seizures also showed good outcomes at
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Table 1. Patient characteristics at initiation of lamotrigine adjunctive
therapy

Variable Total (n=38) Pvalue
Male sex 24 (63.2) 0.36
Age at seizure onset (yr) 2.56+3.01 (0.5-4.0) 0.31
Etiology 1.00
Structural 17 (44.7)
Genetic 5(13.2)
Immune 2(5.3)
Unknown 14 (36.8)
Main seizure semiology at treatment 0.06
Atonic 5(13.2)
Myoclonic 3(7.9)
Tonic-clonic 15 (39.5)
Spasm 14 (36.8)
Absence 1(2.6)
Concurrent seizure semiology 1.00
Atonic 1(2.6)
Myoclonic 5(13.2)
Tonic-clonic 2 (5.3)
Spasm 1(2.6)
Absence 2 (5.3)
Baseline EEG BG 1.00
Mild 3(7.9)
Significant 35(92.1)
Baseline EEG ED 0.15
Rare 1(2.6)
Occasional 8(21.1)
Frequent 24 (63.2)
Marked 5(13.2)

Values are presented as number (%) or meanzstandard deviation (range).
EEG, electroencephalography; BG, background; ED, epileptiform discharge.

Table 2. Treatment history at initiation of lamotrigine adjunctive
therapy

Variable Total (n=38) Pvalue
Age at start of lamotrigine (yr) 8.24%5.19 (4-11.75) 0.07
Number of ASMs 3.95+%1.25 (3-4.75) 0.39
Concomitant ASMs
VPA 35(92.1) 0.23
LEV 23 (60.5) 0.46
TPM 20 (52.6) 0.76
RUF 18 (47.4) 0.33
PB 15 (39.5) 0.46
CLB 7(18.4) 0.41
VGB 7(18.4) 1.00
History of a ketogenic diet 18 (47.4) 0.32
History of steroids 22 (57.9) 0.02
History of cannabidiol 14 (36.8) 0.08
History of surgery 0.89
VNS 3(7.9)
CcC 15 (39.5)
Resective surgery 4(10.5)

Values are presented as meanzstandard deviation (range) or number (%).
ASM, anti-seizure medication; VPA, valproate; LEV, levetiracetam; TPM,
topiramate; RUF, rufinamide; PB, phenobarbital; CLB, clobazam; VGB,
vigabatrin; VNS, vagal nerve stimulation; CC, corpus callostomy.
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Table 3. Treatment outcomes according to the main seizure
semiology

After 3 months After 6 months After 12 months

Responders 18/38 (47.4) 20/36 (55.6) 5/11 (45.5)
Atonic 4/5 (80.0) 4/5 (80.0) 1/2 (50.0)
(% total atonic)
Myoclonic 3/3 (100.0) 3/3(100.0)
Tonic-clonic 5/15(33.3) 6/14 (42.8) 2/5(33.3)
Spasm 5/14 (35.7) 6/13 (46.1) 2/4 (50.0)
Absence 1/1 (100.0) 1/1 (100)

Values are presented as humber (%).

the 6- and 12-month follow-up visits (Supplementary Table 1).

3. Safety and tolerability

No significant adverse events were observed following LTG ad-
ministration. Three patients experienced adverse events, including
pruritus (1/3, 33.3%), hirsutism (1/3, 33.3%), and irritability
(1/3, 33.3%). None of the patients experienced severe skin rashes

or neurological symptoms, such as diplopia or ataxia.

Discussion

LTG, 6-(2,3-dichloropheny1)- 1,2,4-triazine-3,5-diamine, is a
phenyltriazine, whose exact mechanism of action has not been ful-
ly elucidated. The most probable mechanism is that LTG selective-
ly inhibits voltage-gated sodium channels that stabilize presynaptic
neuronal membranes by inhibiting the presynaptic release of excit-
atory amino acids, such as glutamate and aspartate, which has been
proven in vitro and in vivo [ 16-18].

Many previous studies have reported the efficacy of LTG in
adults and children [9]. However, this study is significant as there
are limited patient cohorts after the early 2000s that provide up-to-
date evidence regarding the effectiveness of LTG in pediatric pa-
tients with LGS. A double-blind placebo clinical trial by Motte et
al. [6] demonstrated in 1997 that 33% of LTG-treated patients
with LGS showed seizure reductions, compared with 16% in the
placebo group. Farrell et al. [8] pointed out that LTG reduced sei-
zure frequency by >50% in 54% (30/56) of patients with general-
ized epilepsy and 73% (11/15) of children with LGS. Other stud-
ies have also provided evidence that upon LTG initiation, more
than half of the patients with LGS showed a >50% reduction in to-
tal seizure frequency [7,10,11,19]. Consistent with previous re-
ports, our study also demonstrated that approximately half of the
children with LGS showed a favorable response to adjunctive ther-
apy with LTG at 6 and 12 months.

LTG effectively reduces tonic, tonic-clonic, clonic, atonic, and
typical absence seizures [6-8,10,11,19,20]. However, the therapeu-
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tic effect of LTG in myoclonic and atypical absence seizures is a
matter of debate. It is noteworthy that our patients did not experi-
ence the aggravation of either absence or myoclonic seizures after
LTG administration, which was consistent with previous studies
[7,20]. However, Motte et al. [6] reported that LTG did not sig-
nificantly reduce atypical absence seizures. Some studies have also
shown evidence of aggravation of myoclonic seizures with LTG
administration [7,8,21]. In patients with generalized epilepsy, high
serum LTG levels were associated with a prolonged aggravation of
myoclonic seizures [22-24]. However, the mechanism behind this
is unclear. It appears that cortical and negative myoclonus are ag-
gravated by LTG [25-28]. However, LTG showed favorable out-
comes in myoclonus associated with typical 3-Hz spike-and-wave
discharges, such as myoclonic astatic epilepsy, juvenile myoclonic
epilepsy, and myoclonic absence [12,29,30]. Further studies are
needed to evaluate the pathophysiology of this association.

For newly diagnosed LGS patients, the 2022 National Institute
for Health and Care Excellence guidelines proposed LTG as sec-
ond-line monotherapy or add-on treatment after a VPA trial [31].
A recent Cochrane review and expert panels have confirmed the
effectiveness of VPA and adjunctive therapy with LTG in children
with LGS [2,5,32-35]. VPA inhibits LTG metabolism, more spe-
cifically hepatic glucuronidation, whereas carbamazepine and phe-
nytoin induce this process [18,36]. In the present study, 92.1% of
LGS patients received VPA concomitantly, and 54.5% of these pa-
tients had a significant (>50%) reduction in seizure frequency. It is
noteworthy that our study showed that LTG was effective, not only
in newly diagnosed LGS, but also in severe forms of LGS already
treated with multiple ASMs, especially in patients on VPA.

A recent network meta-analysis of ASM in patients with LGS
suggested that more efficacious ASM therapy was associated with
a higher possibility of adverse events and eventual drug discontin-
uation. LTG showed the highest probability of adverse events [37].
Nonetheless, our study did not show any significant adverse events
associated with LTG administration. Previous studies have report-
ed rash, pharyngitis, fever, drowsiness, ataxia, and cardiac arrhyth-
mia [6,8,10,38,39]. Farrell et al. [8] reported that rashes occurred
more frequently in patients treated with concomitant VPA [19].
However, our study showed fewer, less severe adverse events than
previous studies.

This study had several limitations. First, this was a retrospective
observational study; further prospective, randomized, controlled
studies are needed to confirm these findings. Second, this was a
single-center study, and the number of patients was too small to
obtain statistically significant outcomes. Finally, follow-up studies
of EEG and neuropsychiatric tests for cognitive/behavioral devel-
opment would have added more value to the study.
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However, there are few effective ASMs for LGS, a medically re-
fractory epilepsy syndrome that adversely affects the developmen-
tal, mental health, and socioeconomic status of patients. Therefore,
it is important to reaffirm the efficacy of existing ASMs for the
treatment of these patients. In conclusion, our study highlighted
the efficacy and safety of LTG in children with LGS. This study
adds to the current knowledge regarding ASM treatment in pa-
tients with LGS, whose seizures are mostly intractable.

Supplementary materials

Supplementary materials related to this article can be found online
at https://doi.org/10.26815/acn.2022.00437.

Conflicts of interest

No potential contflict of interest relevant to this article was report-

ed.

ORCID

Hui Jin Shin, https://orcid.org/0000-0002-1541-2564
Hoon-Chul Kang, https://orcid.org/0000-0002-3659-8847

Author contribution

Conceptualization: HCK. Data curation: HJS and HCK. Formal
analysis: HJS and AK. Funding acquisition: HJS and HCK. Meth-
odology: HJS and AK. Project administration: HJS and HCK. Vi-
sualization: HJS and AK. Writing-original draft: HJS. Writing-re-
view & editing: HJS, AK, SHK, JSL, HDK, and HCK.

Acknowledgements

This study was supported by the Team Science Award of Yonsei
University College of Medicine (6-2021-0007) and a grant of the
Korea Health Technology R&D Project through the Korea Health
Industry Development Institute (KHIDI), funded by the Ministry
of Health and Welfare, Republic of Korea (grant number:
HI21C1659), and Basic Science Research Program through the
National Research Foundation of Korea (NRF) funded by the
Ministry of Education (NRF-2022R1A2C1012522).

References

1. Gastaut H, Roger J, Soulayrol R, Tassinari CA, Regis H, Dravet
C, et al. Childhood epileptic encephalopathy with diffuse slow

https://doi.org/10.26815/acn.2022.00437

spike-waves (otherwise known as “petit mal variant”) or Len-
nox syndrome. Epilepsia 1966;7:139-79.

2. Arzimanoglou A, French J, Blume WT, Cross JH, Ernst JP,
Feucht M, et al. Lennox-Gastaut syndrome: a consensus ap-
proach on diagnosis, assessment, management, and trial meth-
odology. Lancet Neurol 2009;8:82-93.

3. Specchio N, Wirrell EC, Schefter IE, Nabbout R, Riney K,
Samia P, et al. International League Against Epilepsy classifica-
tion and definition of epilepsy syndromes with onset in child-
hood: position paper by the ILAE Task Force on Nosology and
Definitions. Epilepsia 2022;63:1398-442.

4. Cross JH, Auvin S, Falip M, Striano P, Arzimanoglou A. Expert
opinion on the management of Lennox-Gastaut syndrome:
treatment algorithms and practical considerations. Front Neurol
2017;8:508S.

S. Brigo F, Jones K, Eltze C, Matricardi S. Anti-seizure medications
for Lennox-Gastaut syndrome. Cochrane Database Syst Rev
2021;4:CD003277.

6. Motte J, Trevathan E, Arvidsson JF, Barrera MN, Mullens EL,
Manasco P. Lamotrigine for generalized seizures associated with
the Lennox-Gastaut syndrome. Lamictal Lennox-Gastaut Study
Group. N EnglJ Med 1997;337:1807-12.

7. Donaldson JA, Glauser TA, Olberding LS. Lamotrigine adjunc-
tive therapy in childhood epileptic encephalopathy (the Lennox
Gastaut syndrome). Epilepsia 1997;38:68-73.

8. Farrell K, Connolly MB, Munn R, Peng S, MacWilliam LM.
Prospective, open-label, add-on study of lamotrigine in 56 chil-
dren with intractable generalized epilepsy. Pediatr Neurol 1997;
16:201-5.

9. French JA, Kanner AM, Bautista J, Abou-Khalil B, Browne T,
Harden CL, et al. Efficacy and tolerability of the new antiepilep-
tic drugs, II: treatment of refractory epilepsy: report of the TTA
and QSS Subcommittees of the American Academy of Neurol-
ogy and the American Epilepsy Society. Epilepsia 2004;45:410-
23.

10. Timmings PL, Richens A. Lamotrigine as an add-on drug in the
management of Lennox-Gastaut syndrome. Eur Neurol 1992;
32:305-7.

11. Eriksson AS, Nergardh A, Hoppu K. The efficacy of lamotrigine
in children and adolescents with refractory generalized epilepsy:
a randomized, double-blind, crossover study. Epilepsia 1998;
39:495-501.

12. Buchanan N. Lamotrigine use in twelve patients with the Len-
nox-Gastaut Syndrome. Eur ] Neurol 1995;2:501-3.

13. Scheffer IE, Berkovic S, Capovilla G, Connolly MB, French J,
Guilhoto L, et al. ILAE classification of the epilepsies: position
paper of the ILAE Commission for Classification and Termi-

95


https://doi.org/10.1111/j.1528-1167.1966.tb06263.x
https://doi.org/10.1111/j.1528-1167.1966.tb06263.x
https://doi.org/10.1111/j.1528-1167.1966.tb06263.x
https://doi.org/10.1111/j.1528-1167.1966.tb06263.x
https://doi.org/10.1016/s1474-4422(08)70292-8
https://doi.org/10.1016/s1474-4422(08)70292-8
https://doi.org/10.1016/s1474-4422(08)70292-8
https://doi.org/10.1016/s1474-4422(08)70292-8
https://doi.org/10.1111/epi.17241
https://doi.org/10.1111/epi.17241
https://doi.org/10.1111/epi.17241
https://doi.org/10.1111/epi.17241
https://doi.org/10.1111/epi.17241
https://doi.org/10.3389/fneur.2017.00505
https://doi.org/10.3389/fneur.2017.00505
https://doi.org/10.3389/fneur.2017.00505
https://doi.org/10.3389/fneur.2017.00505
https://doi.org/10.1002/14651858.cd003277.pub4
https://doi.org/10.1002/14651858.cd003277.pub4
https://doi.org/10.1002/14651858.cd003277.pub4
https://doi.org/10.1056/nejm199712183372504
https://doi.org/10.1056/nejm199712183372504
https://doi.org/10.1056/nejm199712183372504
https://doi.org/10.1056/nejm199712183372504
https://doi.org/10.1111/j.1528-1157.1997.tb01079.x
https://doi.org/10.1111/j.1528-1157.1997.tb01079.x
https://doi.org/10.1111/j.1528-1157.1997.tb01079.x
https://doi.org/10.1016/s0887-8994(97)00010-6
https://doi.org/10.1016/s0887-8994(97)00010-6
https://doi.org/10.1016/s0887-8994(97)00010-6
https://doi.org/10.1016/s0887-8994(97)00010-6
https://doi.org/10.1111/j.0013-9580.2004.20041020.x
https://doi.org/10.1111/j.0013-9580.2004.20041020.x
https://doi.org/10.1111/j.0013-9580.2004.20041020.x
https://doi.org/10.1111/j.0013-9580.2004.20041020.x
https://doi.org/10.1111/j.0013-9580.2004.20041020.x
https://doi.org/10.1111/j.0013-9580.2004.20041020.x
https://doi.org/10.1111/j.0013-9580.2004.20041020.x
https://doi.org/10.1159/000116849
https://doi.org/10.1159/000116849
https://doi.org/10.1159/000116849
https://doi.org/10.1111/j.1528-1157.1998.tb01411.x
https://doi.org/10.1111/j.1528-1157.1998.tb01411.x
https://doi.org/10.1111/j.1528-1157.1998.tb01411.x
https://doi.org/10.1111/j.1528-1157.1998.tb01411.x
https://doi.org/10.1111/j.1468-1331.1995.tb00164.x
https://doi.org/10.1111/j.1468-1331.1995.tb00164.x
https://doi.org/10.1111/epi.13709
https://doi.org/10.1111/epi.13709
https://doi.org/10.1111/epi.13709

Shin H etal. ® Lamotrigine in Lennox-Gastaut Syndrome

ANNALS OF CHILD NEUROLOGY

nology. Epilepsia 2017;58:512-21.

14. Fisher RS, Cross JH, French JA, Higurashi N, Hirsch E, Jansen
FE, et al. Operational classification of seizure types by the Inter-
national League Against Epilepsy: position paper of the ILAE
Commission for Classification and Terminology. Epilepsia
2017;58:522-30.

15. Ebersole JS, Husain AM, Nordli DR. Current practice of clinical
electroencephalography. 4th ed. Philadelphia: Wolters Kluwer
Health; 2014.

16. Langosch JM, Zhou XY, Grunze H, Walden J. New insights into
the mechanisms and sites of action of lamotrigine. Neuropsy-
chobiology 2000;42 Suppl 1:26-7.

17. Cheung H, Kamp D, Harris E. An in vitro investigation of the
action of lamotrigine on neuronal voltage-activated sodium
channels. Epilepsy Res 1992;13:107-12.

18. Betchel NT, Fariba KA, Saadabadi A. Lamotrigine. In: Stat-
Pearls. Treasure Island: StatPearls Publishing; 2022 [cited 2023
Jan 16]. Available from: https:// ‘www.ncbi.nlm.nih.gov/books/
NBK470442.

19. Schlumberger E, Chavez F, Palacios L, Rey E, Pajot N, Dulac O.
Lamotrigine in treatment of 120 children with epilepsy. Epilep-
sia 1994;35:359-67.

20. Besag FM, Wallace SJ, Dulac O, Alving J, Spencer SC, Hosking
G. Lamotrigine for the treatment of epilepsy in childhood. ] Pe-
diatr 1995;127:991-7.

21. Gibbs J, Appleton RE, Rosenbloom L, Yuen WC. Lamotrigine
for intractable childhood epilepsy: a preliminary communica-
tion. Dev Med Child Neurol 1992;34:369-71.

22. Janszky J, Rasonyi G, Halasz P, Olajos S, Perenyi J, Szucs A, et al.
Disabling erratic myoclonus during lamotrigine therapy with
high serum level: report of two cases. Clin Neuropharmacol
2000;23:86-9.

23. Guerrini R, Belmonte A, Parmeggiani L, Perucca E. Myoclonic
status epilepticus following high-dosage lamotrigine therapy.
Brain Dev 1999;21:420-4.

24. Guerrini R, Belmonte A, Genton P. Antiepileptic drug-induced
worsening of seizures in children. Epilepsia 1998;39 Suppl 3:S2-
10.

25. Kojovic M, Cordivari C, Bhatia K. Myoclonic disorders: a prac-
tical approach for diagnosis and treatment. Ther Adv Neurol
Disord 2011;4:47-62.

26. Gelisse P, Genton P, Velizarova R, Serafini A, Crespel A. Wors-
ening of negative myoclonus by lamotrigine in a case of idio-
pathic focal epilepsy of children with long-term follow-up. Brain
Dev2012;34:248-50.

27. Crespel A, Genton P, Berramdane M, Coubes P, Monicard C,

96

Baldy-Moulinier M, et al. Lamotrigine associated with exacer-
bation or de novo myoclonus in idiopathic generalized epilep-
sies. Neurology 2005;65:762-4.

28. Cerminara C, Montanaro ML, Curatolo P, Seri S. Lamotrigi-
ne-induced seizure aggravation and negative myoclonus in idio-
pathic rolandic epilepsy. Neurology 2004;63:373-5.

29. Buchanan N. The use of lamotrigine in juvenile myoclonic epi-
lepsy. Seizure 1996;5:149-51.

30. Buchanan N. Lamotrigine: clinical experience in 200 patients
with epilepsy with follow-up to four years. Seizure 1996;5:209-
14.

31. National Guideline Alliance (UK). Effectiveness of antiseizure
therapies in the treatment of tonic or atonic seizures/drop at-
tacks: epilepsies in children, young people and adults: evidence
review I. London: National Institute for Health and Care Excel-
lence (NICE); 2022.

32. French JA, Kanner AM, Bautista J, Abou-Khalil B, Browne T,
Harden CL, et al. Efficacy and tolerability of the new antiepilep-
tic drugs I: treatment of new onset epilepsy: report of the Ther-
apeutics and Technology Assessment Subcommittee and Qual-
ity Standards Subcommittee of the American Academy of Neu-
rology and the American Epilepsy Society. Neurology 2004;62:
1252-60.

33. Brodie MJ, Yuen AW. Lamotrigine substitution study: evidence
for synergism with sodium valproate? 105 Study Group. Epilep-
sy Res 1997;26:423-32.

34. Pisani F, Oteri G, Russo MF, Di Perri R, Perucca E, Richens A.
The efficacy of valproate-lamotrigine comedication in refracto-
ry complex partial seizures: evidence for a pharmacodynamic
interaction. Epilepsia 1999;40:1141-6.

35.Zhang D, Qiu L, Zhang Y, Sang Y, Zheng N, Liu X. Efficacy and
safety of sodium valproate plus lamotrigine in children with re-
fractory epilepsy. Exp Ther Med 2020;20:2698-704.

36. Brodie MJ. Lamotrigine: an update. Can ] Neurol Sci 1996;23(4
Suppl 2):56-9.

37. Zhang L, Wang J, Wang C. Efficacy and safety of antiseizure
medication for Lennox-Gastaut syndrome: a systematic review
and network meta-analysis. Dev Med Child Neurol 2022;64:
305-13.

38. Barron TF, Hunt SL, Hoban TF, Price ML. Lamotrigine mono-
therapy in children. Pediatr Neurol 2000;23:160-3.

39. Guberman AH, Besag FM, Brodie MJ, Dooley JM, Duchowny
MS, Pellock JM, et al. Lamotrigine-associated rash: risk/benefit
considerations in adults and children. Epilepsia 1999;40:985-
91.

https://doi.org/10.26815/acn.2022.00437


https://doi.org/10.1111/epi.13709
https://doi.org/10.1111/epi.13670
https://doi.org/10.1111/epi.13670
https://doi.org/10.1111/epi.13670
https://doi.org/10.1111/epi.13670
https://doi.org/10.1111/epi.13670
https://doi.org/10.1111/epi.13670
https://doi.org/10.1159/000054848
https://doi.org/10.1159/000054848
https://doi.org/10.1159/000054848
https://doi.org/10.1016/0920-1211(92)90065-2
https://doi.org/10.1016/0920-1211(92)90065-2
https://doi.org/10.1016/0920-1211(92)90065-2
www.ncbi.nlm.nih.gov/books/NBK470442.
www.ncbi.nlm.nih.gov/books/NBK470442.
https://doi.org/10.1111/j.1528-1157.1994.tb02445.x
https://doi.org/10.1111/j.1528-1157.1994.tb02445.x
https://doi.org/10.1111/j.1528-1157.1994.tb02445.x
https://doi.org/10.1016/s0022-3476(95)70047-1
https://doi.org/10.1016/s0022-3476(95)70047-1
https://doi.org/10.1016/s0022-3476(95)70047-1
https://doi.org/10.1111/j.1469-8749.1992.tb11445.x
https://doi.org/10.1111/j.1469-8749.1992.tb11445.x
https://doi.org/10.1111/j.1469-8749.1992.tb11445.x
https://doi.org/10.1097/00002826-200003000-00005
https://doi.org/10.1097/00002826-200003000-00005
https://doi.org/10.1097/00002826-200003000-00005
https://doi.org/10.1097/00002826-200003000-00005
https://doi.org/10.1016/s0387-7604(99)00048-0
https://doi.org/10.1016/s0387-7604(99)00048-0
https://doi.org/10.1016/s0387-7604(99)00048-0
https://doi.org/10.1111/j.1528-1157.1998.tb05118.x
https://doi.org/10.1111/j.1528-1157.1998.tb05118.x
https://doi.org/10.1111/j.1528-1157.1998.tb05118.x
https://doi.org/10.1177/1756285610395653
https://doi.org/10.1177/1756285610395653
https://doi.org/10.1177/1756285610395653
https://doi.org/10.1016/j.braindev.2011.05.001
https://doi.org/10.1016/j.braindev.2011.05.001
https://doi.org/10.1016/j.braindev.2011.05.001
https://doi.org/10.1016/j.braindev.2011.05.001
https://doi.org/10.1212/01.wnl.0000174517.21383.36
https://doi.org/10.1212/01.wnl.0000174517.21383.36
https://doi.org/10.1212/01.wnl.0000174517.21383.36
https://doi.org/10.1212/01.wnl.0000174517.21383.36
https://doi.org/10.1212/01.wnl.0000130195.62670.a6
https://doi.org/10.1212/01.wnl.0000130195.62670.a6
https://doi.org/10.1212/01.wnl.0000130195.62670.a6
https://doi.org/10.1016/s1059-1311(96)80110-5
https://doi.org/10.1016/s1059-1311(96)80110-5
https://doi.org/10.1016/s1059-1311(96)80038-0
https://doi.org/10.1016/s1059-1311(96)80038-0
https://doi.org/10.1016/s1059-1311(96)80038-0
https://doi.org/10.1212/01.wnl.0000123693.82339.fc
https://doi.org/10.1212/01.wnl.0000123693.82339.fc
https://doi.org/10.1212/01.wnl.0000123693.82339.fc
https://doi.org/10.1212/01.wnl.0000123693.82339.fc
https://doi.org/10.1212/01.wnl.0000123693.82339.fc
https://doi.org/10.1212/01.wnl.0000123693.82339.fc
https://doi.org/10.1212/01.wnl.0000123693.82339.fc
https://doi.org/10.1016/s0920-1211(96)01007-8
https://doi.org/10.1016/s0920-1211(96)01007-8
https://doi.org/10.1016/s0920-1211(96)01007-8
https://doi.org/10.1111/j.1528-1157.1999.tb00832.x
https://doi.org/10.1111/j.1528-1157.1999.tb00832.x
https://doi.org/10.1111/j.1528-1157.1999.tb00832.x
https://doi.org/10.1111/j.1528-1157.1999.tb00832.x
https://doi.org/10.3892/etm.2020.8984
https://doi.org/10.3892/etm.2020.8984
https://doi.org/10.3892/etm.2020.8984
https://doi.org/10.1017/s0317167100020904
https://doi.org/10.1017/s0317167100020904
https://doi.org/10.1111/dmcn.15072
https://doi.org/10.1111/dmcn.15072
https://doi.org/10.1111/dmcn.15072
https://doi.org/10.1111/dmcn.15072
https://doi.org/10.1016/s0887-8994(00)00162-4
https://doi.org/10.1016/s0887-8994(00)00162-4
https://doi.org/10.1111/j.1528-1157.1999.tb00807.x
https://doi.org/10.1111/j.1528-1157.1999.tb00807.x
https://doi.org/10.1111/j.1528-1157.1999.tb00807.x
https://doi.org/10.1111/j.1528-1157.1999.tb00807.x

	Introduction 
	Materials and Methods 
	1. Patient selection 
	2. Clinical characteristics of patients 
	3. Route of LTG administration and dosage specifications 
	4. Treatment outcome  
	5. Safety and tolerability 
	6. Statistical analysis 

	Results 
	1. Clinical characteristics of patients 
	2. Treatment outcomes 
	3. Safety and tolerability 

	Discussion 
	Supplementary materials 
	Conflicts of interest
	ORCID 
	Author contribution 
	Acknowledgements 
	References 

