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Agenda

Infantile Epilepsy:
Early Intervention & Long-term Outcomes

1 month- 24 months of age
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Type of etiology by age of epilepsy onset, 
with ILAE 2017

Epilepsia 2017

Epilepsia 2017
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Lecture นี Êจะขอไม่รวมถึง IESS8/6/2026 EST 2026 4



Infantile Epilepsy and Prognosis

• Perinatal injury
• Cortical malformations
• Genetic etiologies

• New onset epilepsy or DRE

• Medical treatment 

• Dietary treatment

• Surgical treatment

Phenotype

GenotypeEpilepsy 
Syndrome

Risk Factors of Infantile Epilepsy 
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Lancet Neurol 2023; 22: 812–25
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Epileptic Disord 2022; 24 (2): 343-352

Mutated genes associated with 
early infantile onset DEE

Epileptic Disord 2022; 24 (5): 765-786

Yield of genetic testing and 
recommended testing strategy
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Int. J. Mol. Sci. 2023, 24, 16280

Phenotypic & Genotypic and ASMs Treatment
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No comprehensive treatment guideline for infants with 
• Undifferentiated syndromic 
• Non-syndromic epilepsy
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Non-syndromic epileptic Treatment
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Epilepsy Currents 2026, Vol. 26(3) 174–202 

Non-syndromic epileptic Treatment
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Recommendations for Surgery

1. hemispherectomy/hemispherotomy surgery for infants and 
children < 36 months of age with DRE secondary to select 
underlying lesional pathologies.

2. Infralobar, multilobar or focal resections or posterior 
disconnections for DRE or lesional epilepsy
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Case Vignette 1: Twin A: TCN 

• 5 months old girl, twin A
• Development: normal for 5 months then…
• Sz type 1: generalized tonic +/- eye rolling/staring
• Sz type 2 (later): epileptic spasms
• Sz type 3 (later): myoclonic seizure
• DRE: PHT, VGB, PB, LEV, TPM

Serum Glycine 678.27 nmole/ml (103-386)
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Case Vignette 1: Twin A: TCN 
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Case Vignette 2: Twin B: TWR (same-sex dizygotic twin)

• Presented at 9 months old
• Delayed development from 6 months of age, followed by regression
• IPD: focal seizure, IS
• Ix:
• ASMs: LEV, VGB, vitamin cocktails

Serum Glycine 747.397 nmole/ml (103-386)
CSF glycine 43.64 nmole/ml (≤ 12)

WES: Homozygous VUS of BOLA3Twin A: death at 6 months

Twin B: death at 14 months
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BOLA3 Gene Mutations

• Multiple Mitochondrial Dysfunction syndrome 2 (MMDS2) and
• BOLA3-related variant NKH (disorder of glycine metabolism) 

• Clinical feature
• Severe neurodegeneration after a period of normal development
• Leukodystrophy
• Cardiomyopathy
• Optic atrophy
• Epileptic encephalopathy (seizure, often cluster of myoclonic seizure)

• MRI: deep WM lesion , and/or spinal cord involvement, optic nerve 
involvement

• glycine in serum and CSF, lactate, deficient glycine cleavage enzyme 
activity,  pyruvate dehydrogenase activity

• Prognosis: early onset, rapid progression, often fatal in infancy
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Variant NKH (BOLA3)MMDS2 (BOLA3)Feature

BOLA3, LIAS, GLRX5 mutationsBOLA3 mutationsGenetic Cause

Hyperglycinemia, low GCS 
activity

Hyperglycinemia, lactic acidosisBiochemical Findings

Same as MMDS2 (when BOLA3 
is the cause)

Developmental regression, 
seizures, optic atrophy, 
cardiomyopathy, leukodystrophy, 
early fatality

Clinical Features

Same as MMDS2 (when BOLA3 
is the cause)

White matter lesions, necrosis, 
optic nerve/spinal cord 
involvement

Imaging

Variant NKH (BOLA3) = MMDS2MMDS2 = BOLA3-related variant 
NKH

Terminology
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Case Vignette 3: NP 

• 2-month-old male infant
• Sz type 1: right focal seizure since age 14 days
• Sz type 2 (later): focal with bilateral involvement , IS

• Ix: R/O CNS infection (CSF/serum glucose 48/110 mg/dl)

• ABO + acyclovir Rx
• ASMs: PB, LEV, Vt B6, PHT, TPM
• MRI, age 24 days 

Referral case
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Case Vignette 3: NP 
Referral case

NotesEvidence 
Strength

Reported PhenotypeVariant / Gene Change

Multiple case 
series and 
reviews confirm 
association

Strong

Porencephaly, 
schizencephaly, 
polymicrogyria, cortical 
dysplasia, 
leukoencephalopathy

COL4A1 (general 
mutations)

Not specifically 
documented in 
literature; 
pathogenicity 
plausible given 
gene function

Unreported / 
uncertain

Brain malformation 
(possible)COL4A1 c.4334G>T

Expanded 
phenotype 
beyond CNS 
malformations

Moderate–
strong

Infantile hemolytic 
anemia, ocular 
anomalies, 
small-vessel disease

Other COL4A1 
variants 
(missense/nonsense)

• ASMs: PB, LEV, Vt B6, PHT, TPM

• 1st Surgical TPO disconnection: at 
age 3 months

• ASMs: LEV, PER, PHT, LCM, clobazam

• Plan 2nd Surgery FP disconnection at 
5.5 months: family postpone

• Death at 1 yr 9 months: SUDEP?

WES: heterozygous missense variant in COL4A1
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Case Vignette 4: K-

• 8-month-old male infant
• Sz onset: 8 months

• associated with fever (atypical pneumonia)
• 2 seizures: 5 minutes and 2 minutes
• Normal development
• DDx: CNS infection, complex febrile seizure, 

genetic epilepsy, etc.
• ASMs: PB
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Case Vignette 4: K-

• Recurrent seizure at 9, 10 months old: 
• ASMs PB+LEV
• EEG
• Genetic test: pending

• Recurrent seizure at 14 months old:
• fever 38.50C
• Asym GTC seizure with eye deviate toward left, 10 minutes
• 4 seizures at ER
• PB+LEV
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Case Vignette 4: K-

Epilepsia Open 2022:7:11-26
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Case Vignette 5: NL

• At age 2 years: motor dev delay, maintains eye contact, but sometimes 
twitches head when making eye contact

• LEV then VPA was given due to head twitching
• Language: able to say A-Z and 1-10, but not “mum-dad”
• PT/OT but not genetic test (economic)
• Not regular F/U
• Age 11 years: sways while walking, esp when hungry

: LP: WBC 100 mm3, RBC 100 mm3

protein 37 mg/dl, glucose 36 mg/dl, bl glucose 98 mg/dl

Twin A; different sex

8/6/2026 EST 2026 24



Uncommon manifestationCommon manifestation

Paroxysmal kinesigenic and 
nonkinesigenic dyskinesia 

(PKD/PNKD)
Fatigue

Oculogyric crises

Microcephaly
Cognitive impairment

Continuous movement disorder
Epilepsy: early infancy (absence, GT 

focal/myoclonic, astatic seizure)
Paroxysmal exertion-induced dyskinesia 

(PED)

Journal of Child Neurology 2016, Vol. 31(9) 1174-1180
8/6/2026 EST 2026 25



Consensus Diagnostic Approach

Definite Glut1DS: Characteristic clinical features plus
hypoglycorrhachia plus pathogenic SLC2A1 variant

Probable Glut1DS: 2 from 3 criteria above 
(clinical, LP, genetic)

Possible Glut1DS: Suggestive features but incomplete 
criteria; consider further evaluation

Lumbar Puncture (LP)
Hallmark: Low CSF glucose with normal blood glucose

CSF glucose: < 40 mg/dL, but can be up to 52 mg/dL in 
milder cases
CSF/blood glucose ratio: Usually <0.5
CSF lactate: Low-normal or low (helps distinguish from 
mitochondrial diseases)
Best practice: Perform after 4–6 hour fast; check blood 
glucose just before LP

EEG Findings (Glut1DS)
Often normal between seizures (interictal EEG)

Infants: May show focal slowing and epileptiform d/c 
Children (2+ years): 2.5–4 Hz GSW pattern can be seen
Unique clue: EEG abnormalities may improve after 
feeding (pre-prandial worsening)

Key point: EEG can be normal, so a normal result does 
not rule out Glut1DS

Genetic Testing
Main test: SLC2A1 gene sequencing
Findings: Pathogenic SLC2A1 variant in 81–89% of cases
Deletion/duplication analysis: Confirms 11–14%
Negative result: Does not fully exclude Glut1DS 
                                         if clinical and LP findings are typical
Genotype-phenotype: Missense = milder, 
nonsense/splice site/deletions = more severe

Other tests: Erythrocyte glucose uptake, METAglut1TM 
blood test (emerging)
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Case Vignette 6&7 : Twin A and Twin B

Twin A, preterm 34 weeks, BW 1,680 Twin B, preterm 34 weeks, BW 1,700

10 years old
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Case Vignette 6&7 : Twin A and Twin B

Twin A, preterm 34 weeks, BW 1,680 Twin B, preterm 34 weeks, BW 1,700

10 years old

MRI at 20 months
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Case Vignette 6&7 : Twin A and Twin B

Twin A, preterm 34 weeks, BW 1,680 Twin B, preterm 34 weeks, BW 1,700

10 years oldLast EEG at age 8 years old Inframe-deletion KMT2B mutation

8/6/2026 EST 2026 29



VDO of patient with KMT2 gene

Parkinsonism and Related Disorders 52 (2018) 55-61
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Outcome of Infantile Epilepsy

TreatmentInterventionsCondition

Precision therapy
Other supportive: KD, CBD,   

targeted drugs for  
channelopathies

Early genetic testing Genetic Epileptic 
Encephalopathy

ASMs
KD

Brain imaging
Genetic with biochemical 
/metabolic assays

Structural/Metabolic causes

ASM
Etc.

EEG, phenotypesSelf-limited epilepsies
Idiopathic epilepsies
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DevelopmentSeizure frequencyCondition/Prognosis

RegressionOngoing of seizuresGenetic Epileptic 
Encephalopathy

Prognosis varies with 
reversibility

Prognosis varies with 
reversibility

Structural/Metabolic causes

Often better developmentResolved/good controlledIdiopathic epilepsies

Outcome of Infantile Epilepsy
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Advance Innovative Gene-Based Therapies
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Take Home Messages

• Genetic diagnosis as the gateway to prognosis and therapy

• Shift from symptomatic antiseizure medication to mechanism-
driven interventions

• Guideline in epilepsy treatment base on international and country 
resources

• Future therapies (ASOs, CRISPR, AAV, neuromodulation) as 
paradigm-changing
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