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Objectives

Epilepsy, a neurological disorder, presents challenges in both diagnosis and classification owing to its complex
pathophysiology. These difficulties underscore the need for effective treatments beyond conventional anti-epileptic drugs,
particularly in children and adolescents, a population with a relatively high prevalence and long-term impact. This study
aimed to analyze the current status and characteristics of interventional clinical trials targeting pediatric epilepsy registered
in the International Clinical Trials Registry Platform (ICTRP) and Clinical Research Information Service (CRIS).

Methods
A comprehensive search was conducted on April 25, 2025, including all interventional clinical trials registered
in ICTRP and CRIS up to that date.

Results

A total of 46 interventional clinical trials were included. The trials were registered from 2004 onward and
spanned 48 countries. Of these, eight (17.4%) specifically targeted Drug-Resistant Epilepsy (DRE). Most studies (45
trials, 97.8%) used pharmacological treatment as an intervention, whereas only one (2.1%) employed vagus nerve
stimulation. The most frequently used outcome measures were the seizure frequency and number of seizure-free days.

Conclusion

These findings suggest that future studies should aim to improve consistency in the diagnostic criteria and
expand the scope of interventions to include Korean medicine, dietary therapy, and psychosocial approaches to better
address the multifaceted nature of pediatric epilepsy.
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II. Materials and Methods
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III. Results
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Records identified through registry searching
ICTRP (n=185); CRIS (n=06)

Records screened (n=191)

Records excluded

Full-text trials assessed for eligibility (n=177)

\ 4

Trials not for treatment purpose (n=14)

Records excluded

Trials included in the final analysis (n=46)

Trials not for child and adolescents (n=98)
Trials without results (n=30)
Trials not for epilepsy (n=3)

Figure 1, Flow chart of clinical trials research selection process

Abbreviation: ICTRP; International Clinical Trials Registry Platform, CRIS: Clinical Research Information Service.
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3) 24 AAANFHY QarHel EX (26.196)°1.2.M, electroencephalogram (EEG)E -8+

1) A& 9 HA ATE 117 (23.9%), magnetic resonance imaging (MRI)

3l 9|9} o] WA= HEE EAI) Ahr|F £ 283 A7 57 (10.9%), computerized tomography

AN B s % 177 379)2) ATl 1% (CDE BEI A7 33 (6.5%)°1U0T (Table 1).
ol

o)
= B olF ILAEQ] 7]Ee AR A7 12

Table 1. Clinical Characteristics of Participants in Interventional Clinical Trials

Trial ID Year Recruitment Status Gender Age Type of Epilepsy Criteria of Type
Terminated
2882 2022 Both 1y-1 Epil ith GTt ILAE
NCT05288283 (business decision) ot y-18y pilepsy with GTCS
Terminated
NCT04912856 2021 - Both 1mo-Gy KCNQ2-DEE N/A
(sponsor decision)
Terminated
NCT04639310 2020 Both 1mo-Gy KCNQ2-DEE N/A

(sponsor decision)

PCDHI9 clustering epilepsy

2 201 1 Femnal 1y-1 A
NCT0386573 019 Completed emale y-17y & DRE N/.
NCT03650452 2018 Completed Both 2y-17y DS, LGS & DRE N/A
NCT03405714 2018 Completed Both 1mo-16y Epilepsy NA
Epil ith
NCT03336242 2017 Terminated Both 3y-17y pilepsy with absense EEG
seizure & DRE
NCT03222349 2017 Completed Both 2y-16y Epilepsy NA
Epil ith refr:
EUCTR2012-001091-11-CZ 2012 Gompleted Both 1mo-2y pricpsy wich refractory N/A
seizure
NCT02710890 2016 Completed Both 1mo-16y Epilepsy N/A
NCT02695537 2016 Completed Both 1y-19y Epilepsy & DRE EEG
Epil ith ial-
NCT02477839 2015 Completed Both Imod7mo  CPUepsy with partial-onset e -y oy op
seizure
PCDHI19 clustering
NCT02358538 2015 Completed Both 2y-18y epilepsy, CDKL5-DEE, DS, N/A
LGS, CSWS
NCT02224703 2014 Completed Both 2y-18y DS N/A
NCT02201251 2014 Completed Both 2y-15y Epilepsy ILAE
NCT02170064 2014 Completed Both 2917y Epilepsy ILAE
NCT02091375 2014 Completed Both 2y-18y DS N/A
NCT02091206 2014 Completed Both 4y-10y DS N/A
Epil ith ial-
NCT02021461 2013 Completed Both Sy-8y PrEpsy with partia-onset N/A
seizure
Epil ith ralized
NCT01969851 2013 Completed Both 1mo-18y priepsy With SECRUZES 11 A, BEG
seizure
Epilepsy with partial-onset
EUCTR2012-005012-26-BE 2012 Completed Both 1mo-17y . N/A
seizure
Epilepsy with partial-onset
NCT01921205 2013 Completed Both 4y-16y . EEG, MRI, CT
seizure & DRE
Terminated (insuffici Epilepsy with partial-
NCT01891890 2013 errnmat@ (insufficient Both Sy-16y pilepsy WIF partial-onset ILAE, EEG, MRI
recruitment) seizure
NCT01689649 2012 Completed Both Sy-18y Epilepsy with GTCS N/A
Epil ith jal-
NCT01527513 2012 Completed Both Gy-16y Pricpsy with partia-onset N/A
seizure
Terminated f Epil ith ial-
NCT01494584 jorp  terminated (request of 12y-17y priepsy with partid-onset N/A

FDA) seizure, LGS
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Trial ID Year Recruitment Status Gender Age Type of Epilepsy Criteria of Type
NCT01527006 2011 Completed Both 2y-11y Epilepsy ILAE, EEG
Epil ith
NCT01431976 2011 Completed Both 2y-15y pilepsy with absence 4 b ppG
seizure
Epilepsy with partial-onset
NCT01389596 2011 Completed Both 4y-16y : ILAE
seizure
EUCTR2011-000374-60-BE 2011 Completed Both 1mo-17y Epilepsy NA
NCT01292837 2011 Completed Both 4y-15y Epilepsy with GTCS ILAE
Epil ith ial- ILAE, EEG, MRI
NCTO1161524 2010 Completed Both 12y-18y  PrePSy With parnabonset TLAE, BF AL
seizure Cr
NCT01127165 2010 Completed Both 2y-15y Epilepsy EEG, MRI
Terminated
CT011184 2010 Both 1mo-1 Epil & DRE /A
N > (insufficient enrollment) § mo-17y priepsy N
Epilepsy with partial-onset
NCT01063764 2010 Completed Both 4y-16y , N/A
seizure
NCT00965575 2009 Completed Both Gy-11y Epilepsy ILAE
NCT00938431 2009 Completed Both 1mo-17y Epilepsy & DRE N/A
Epil ith ial-
EUCTR2006-002515-27-BE 2006 Completed Both lmo-l7y ~ PUCPSY Wt partiabonset N/A
seizure
NCT00505934 2007 Completed Both 1mo-dy Epilepsy N/A
EUCTR2006-005722-23-BE 2006 Completed Both 4y-16y Epilepsy NA
NCT00422422 2007 Completed Both 1mo-16y Epilepsy N/A
NCT00326612 2006 Completed Both 1mo-17y Epilepsy N/A
Epils ith ial-
EUCTR2005-001338-33-GB 2005 Completed Both 1mo-2y prepsy V::,Zurp: rua-onset N/A
1
Epilepsy with partial-onset
EUCTR2004-000200-40-CZ 2004 Completed Both 1mo-17y . NA
seizure
Epilepsy with partial-onset
EUCTR2004-000199-14-CZ 2004 Completed Both 1mo-dy N/A

seizure

Abbreviation: KCNQ2: Potassium voltage-gated channel subfamily Q member 2, DEE: Developmental and Epileptic Encephalopathies, PCDH19:
Protacadherin 19, DRE: Drug-resistant epilepsy, DS: Dravet syndrome, LGS: Lennox-gastaut syndrome, CDKL5: Cyclin-dependent kinase-like 5,
CSWS: Continuous spikes and waves during sleep, GTCS: Generalized tonic-clonic seizure, ILAE: International league Against Epilepsy, EEG:

Electroencephalogram, MRI: Magnetic Resonance Imaging, CT: Computerized Tomography, N/A: Not Applicable, mo: month, y: year.
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A (Sequential assignment)?_] AT 14 21%)°) AL
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L
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WHo 2 ASHE AT 37 (6.5%), AFE WHOE A3
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o2 7P ©3kal, ©]9] lacosamide, cannabidiol 22} 674
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EE4
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Z} 271 (4.3%) 0] 2 o]QJY % diazepam, ethosux-
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Table 2. Mechanism of Anti—epileptic Drugs

Mechanism Drugs
Voltage-gated Na+ channel inhibition
Voltage-gated Ca2+ channel inhibition

GABAergic enhancement

Lamotrigine, Lacosamide, Oxcarbazepine, Zonisamide, Topiramate

Ethosuximide, Pregabalin, Zonisamide

Diazepam, Midazolam, Ganaxolone, Valproic acid, Topiramate

Glutamate/excitatory inhibition Perampanel, Topiramate, Retigabine
SV2A binding
Other mechanisms

Abbreviation: GABA: Gamma-Aminobutyric Acid, SV2A: Synaptic vesicle 2A.

Levetiracetam, Brivaracetam

Cannabidiol, Soticlestat, Melatonin

T} (Table 2). A= AR, 37 (6.5%)] A= TE o=
EHEEEE% Ul? A7 AT FAZ AT S AT SAE Al 71 H A SHERE

ATl Ae FHEAE ARSI, o AEE Ao 33 37kA] thFEFATh (Table 3).

=R = Hxét‘& E}L AT A$ 1771 37.0%)] AT

Table 3. Study Design of Included Clinical Trials

Trial ID Allocation Intervention Model ~ Masking Phase Intervention Control Duration
Parallel Drug
2882 i it Ph: Ple 14
NCT05288283 Randomized Assignment Quadruple hase 3 (Cannabidiol) acebo w
ial D
NCT04912856  Non-Randomized Sequenti Quadruple Phase 3 8 Placebo 35mo
Assignment (Retigabine)
Parallel Drug
(CT04639310 Randomized drupl Phas Placebo 12
N 393 Acomiz Assignment Quadruple €3 (Retigabine) ace W
Parallel Drug
(CT03865732 Randomized drupl Phase 2 Placebo 1
NCT0386573 ndomiz Assignment Quadruple e ( olone) ace 7w
Parallel Drug
(CT03650452 Randomized Quadrupl Phase 2 Placebo 20w
N 365045 ndomiz Assignment rupe ¢ (Soticlestat) ace
Single Group Drug
405714 /A Open Label Pl 2 A 1d
NCT034057 N Assignment n Labe hase (Brivaracetam) N
Drug
Parallel Dy
NCT03336242  Non-Randomized are Open Label Phase 2 & (Cannabidiol at 4w
Assignment (Cannabidiol)
different doses)
Dy
NCT03222349  Non-Randomized Crossover Open Label Phase 2 e N/A 28d
Assignment (Diazepam)
. Drug group 1: 5d
EUCTR2012-001 it
UCTR2012:00109 0 Randomized ~ O181€ WP (o Label Phase 2 (Elicarbazepine ~ N/A group2: 15d
1-11-CZ Assignment
acetate) group3: 25d
Single Gi D
NCT02710890 N/A e IR o en Tabel  Phase 2/Phase 3 e N/A 1d
Assignment (Lacosamide)
Single Group Drug
NCT0269 NA Open Label Phase 1 NA 8w-16
93337 Assignment & ¢ (Cannabidiol) woow
Parallel Dy
NCT02477839 Randomized arate Quadruple Phase 3 e Placebo 27d
Assignment (Lacosamide)
Single Group Drug
(CT02358538 /A Open Label Phase 2 /A 2
N 35853 N Assignment " ¢ (Ganaxolone) N S2w
Parallel Drug
(CT0222470: Randomized Quadrupl Phas Placebo 14
N 703 ndomiz Assignment rupe e 3 (Cannabidiol) ace W
Parallel Dy Dru;
NCT02201251 Randomized arate Open Label ~ Phase 3 8 s ly

Assignment

(Topiramate)

(Levetiracetam)
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Trial ID Allocation Intervention Model ~ Masking Phase Intervention Control Duration
Parallel Drug
NCT02170064 NA . Open Label Phase 2 (Eslicarbazepine NA 14w
Assignment
acetate)
Parallel Drug
2091 i it Ph: Ple 14
NCT02091375 Randomized Assignment Quadruple hase 3 ( bidiol) acebo w
Parallel Drug
2091206 Randomized it P] 2 Plac 21d
NCT02091206 lomiz Assignment Quadruple hase (Cannabidiol) acebo
Single G Drug
11, 1
NCT02021461 Randomized g'e rodp Quadruple Phase 2 (Bslicarbazepine  N/A 1d
Assignment
acetate)
Single Group Drug
CT01969851 /A Open Label Phase 2 /A 18
N 90985 N Assignment " ¢ (Lacosamide) N W
EUCTR2012-00501 Single Group Drug
A Open Label Pl A
2-26-BE N Assignment n Labe hase 3 (Lacosamide) N 9w
Parallel Drug
19212 Randomized it PI Placebx A
NCT01921205 lomiz Assignment Quadruple hase 3 (Lacosamide) acebo N/
Drug
Parallel amotrigi Acti
NCT01891890 Randomized arate Single Phase 3 (Amotigine, cove 6mmo
Assignment Oxcarbazepine, ~ comparator
Levetiracetam)
ingl Dy
NCT01689649 N/A Single Group ) abel Phase 4 8 N/A 16w
Assignment (Topiramate)
Drug
. Parallel . .
NCT01527513 Randomized . Double Phase 2 (Eslicarbazepine Placebo 12w
Assignment
acetate)
ingl D
NCT01494584 N/A Single Group 1 T abel Phase 2 e N/A N/A
Assignment (Retigabine)
NCT01527006 N/A Single Group ) Tabel Phase 2 Drug N/A 1w
Assignment (Perampanel)
Single Group Drug
1431 A Open Label PI A 16w-2
NCT01431976 N/ Assignment n Labe hase 3 (Lamotigine) N/ 6w-20w
. Parallel . Drug
NCT01389596 Randomized Assignment Triple Phase 3 (Pregabalin) Placebo 12w
EUCTR2011-00037 Single Group Drug
A Open Label P A
4-60-BE N Assignment n Labe hase 3 (Brivaracetam) N 2
Single Group Drug
1292 /A Label Pl A 24
NCT01292837 N Assignment Open Labe hase 3 (Levetiracetam) N v
. Parallel Drug
NCT01161524 Randomized . Open Label Phase 2 Placebo 19w
Assignment (Perampanel)
Drug
Parallel D
NCT01127165  Non-Randomized e Open Label Phase 4 U8 (Zonisamide at 2w
Assignment (Zonisamide) .
different doses)
Device
Drug
Parallel
NCT01118455 Randomized arate Open Label Phase 4 (V28U Neve i epileptic 52w
Assignment Stimulation
drug)
Therapy)
Single Group Drug
1063764 A Open Label Pl A 14
NCT010637 N Assignment n Labe hase 3 (Levetiracetam) N W
G D
NCT00965575 Randomized rossover Triple Phase 2 i Placebo 8w
Assignment (Melatonin)
Single Group Drug
NCT00938431 NA Open Label Phase 2 N/A N/A
03843 Assignment n ¢ (Lacosamide)
EUCTR2006-00251 . Parallel Drug
5-27.BE Randomized Assignment Double N/A Zonisamide) Placebo 20w
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Trial ID Allocation Intervention Model ~ Masking Phase Intervention Control Duration
Single Gt D
NCT00505934 N/A e TP Gpen Label Phase 2 Sl N/A 44
Assignment (Levetiracetam)
EUCTR2006-00572 Single Group Drug
N/A Open Label N/A N/A 4d
2-23-BE Assignment " (Levetiracetam)
Single Gt D
NCT00422422 N/A REE TP Open Label Phase 2 s N/A 21d
Assignment (Brivaracetam)
Parallel D Dry;
NCT00326612 Randomized ae Open Label Phase 2 e 8 1d
Assignment (Midazolam) (Diazepam)
EUCTR2005-001 Parallel D
> 33 Randomized .ara ¢ Double Phase 3 'rug Placebo 20d
8-33-GB Assignment (Topiramate)
EUCTR2004-00020 Single Group Drug
A Open Label Pl A 2
0-40-CZ N Assignment n Labe hase 3 (Levetiracetam) N S2w
EUCTR2004-00019 Parallel Drug
Randomi bl Pl Plac 20d
9-14-CZ. omized Assignment Double hase 3 (Levetiracetam) acebo
Abbreviation: N/A: Not Applicable, d: day, w: week, mo: month, y: year.
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Table 4, Outcome measures of Included Clinical Trials

A+ 147 (30.4%) <=0|AT} (Table 4).

Category Outcome Measures N Percentage (%)

Seizure frequency 31 674

Seizure-free days 14 30.4

Seizure Outcomes Seizure duration 1 2.2
Change in time to absence seizure during hyperventilation 1 2.2

Repeat seizure within 12 hours 1 22

Clinical Global Impression of Change 6 13.0

Clinical Global Impression of Severity 1 2.2

Clinical Global Impression of Improvement 1 2.2

Caregiver Global Impression of Change 6 13.0

Scale Caregiver Global Impression of Severity 1 2.2
Patient Global Impression of Change 1 2.2

Child Behavior Checklist 3 6.5

Hague Seizure Severity Scale 1 2.2

Chalfont Seizure Severity Scale 1 2.2
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Category Outcome Measures N Percentage (%)
Columbia Suicide-Severity Rating Scale 3 6.5
Hague Restrictions in Childhood Epilepsy Scale 1 22
Wechsler Intelligence Scale for Children-IV 1 2.2
Korean-Wechsler Intelligence Scale for Children-III 1 2.2
Bayley Scales of Infant and Toddler Development 1 2.2
Children's Memory Scale 1 22
Wide Range Assessment of Memory and Learning-2 1 2.2
Wellcome Quality of Life Assessment 1 22
Quality of Life in Childhood Epilepsy 2 4.3
Pediatric Neuro-QOL Score 1 22
Palatability Questionnaire 1 22
Affective Reactivity Scale 1 22
Vineland Adaptive Behavior Scale 1 2.2
Parenting Stress Inventory-IV-Short Form 1 22
Pediatric Inventory for Parents 1 2.2
Trmax 4 8.7
Crmax 3 6.5
CL/F 3 6.5
AUCt 2 43
Pharmacokinetics
tl/2 1 2.2
vd 1 2.2
Plasma concentration of drug 4 8.7
Steady-state concentration 1 2.2
Safety / Tolerability Adverse events 28 60.9
Conners’ continuous performance test 2 43
Global cognition score 1 2.2
Neurocognitive function Controlled Oral Word Association Test 1 22
CogState Battery 1 2.2
Symbol Digit Modalities Test 1 2.2
Neurophysiological measures Electroencephalogram 3 6.5
Vital sign 4 8.7
Physiological measures -
Electrocardiogram 3 6.5
Height 1 22
Weight 1 2.2
Growth indicators Bone mineral density 1 2.2
Tanner stage 2 43
Bone age 1 2.2
Laboratory test 7 15.2
Other Usability of intervention 1 22

Abbreviation: Tmax: Time to Maximum Concentration, Cmax: Maximum Plasma Concentration, CL/F: Apparent Clearance, AUCt: Area Under the
Plasma Concentration ~ Time Curve to time t, t1/2: Elimination Half-life, Vd: Volume of Distribution.
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