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Childhood Epilepsy 

Epilepsy is among the most common pediatric neurological disorders in 
need of long-term medication treatment.

About 50 million people worldwide have epilepsy, with an increased 
prevalence in childhood and adolescence.

Epilepsy in children is occasionally associated with variable comorbidities.

Diagnosis and treatment are challenges to pediatric neurologists.



Prevalence and Incidence: North America

• Canada
Prevalence: 5.26 / 1000

Incidence: 41 / 100,000

• USA
Prevalence: 6.8 / 1,000

Incidence: 104 / 100,000

Prasad et al., Can J Neurol Sci. 2011 Sep;38(5):719-22.
Camfieldet al., Epilepsia, (1996 Jan) Vol. 37, No. 1, pp. 19-23
Hyunmi Kim et al., J Child Neurol. 2016 May;31(6):743-9.



Prevalence and Incidence: Africa and Mid East

Kenya (6-9y)

Prevalence: 11 / 1000
Incidence: 187 / 100,000

Saudi Arabia (Al Rajeh et al., 2001)

Prevalence: 6.5 / 1000 

Mung’ala-Oder et al., Seizure. 2008 Jul;17(5):396-404.
Al Rajeh S et al.,  Seizure. 2001 Sep;10(6):410-4



Asia – Japan, Hong Kong, and China



Method: 
Age < 20 y/o, diagnosis of epilepsy and epileptic seizures in 2005 were identified in the 
NHIRD based on ICD-9-CM and prescription records for the use of at least one AED

Findings:  
(1) Crude prevalence 3.3 / 1000 in 2005
(2) Significantly higher in boys aged ≤4 years
(3) Increasing epilepsy prevalence  from urban to rural areas
(4) Comorbidities are identified in 39.0%, most common : developmental delay, 
cerebral palsy, and mental retardation



Case-control population-based study in Taiwan

With EP Without EP
n=2629 n=7887

Comorbidity
Depression 44(1.7) 24(0.3) <0.001
Anxiety disorder 188(7.2) 104(1.3) <0.001
Autism spectrum 25(1) 15(0.2) <0.001
Conduct disorder 20(0.8) 12(0.2) <0.001
Bipolar disorder 2(0.1) 1(0) 0.096
Sleep disorder 63(2.4) 52(0.7) <0.001
Obsessive compulsive disorder 8(0.3) 4(0.1) <0.001
Learning difficulties 35(1.3) 12(0.2) <0.001
Mental retardation 181(6.9) 39(0.5) <0.001
Attention deficit disorder 200(7.6) 137(1.7) <0.001
Migraine 78(3) 33(0.4) <0.001

Characteristic
No.(%) of Individuals

P-value

Res Dev Disabil. 2016;51-52:173



The problems faced in management of epilepsy in children

Unavailable new 
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Geographic 
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Medical care and epilepsy in USA

• Medicaid and Medicare paid 
about 65% of all inpatient
hospitalization costs for all-age 
persons hospitalized with epilepsy 
as the principal diagnosis.
• Hospital and admission 

characteristics, and geographic 
region differed between 
hospitalizations with epilepsy 
versus those with a nonepilepsy
discharge.

Epilepsy Behav 2021;114:107601



Medical care and epilepsy in USA
• Most epilepsy discharges occur among those with lower median income levels.
• Most discharges occurred among urban teaching hospitals, followed by urban 

non-teaching hospitals, and rural hospitals.
• The proportion of hospital discharges from urban teaching hospitals was 

significantly higher among epilepsy discharges (77.0%) than among nonepilepsy
discharges.
• The higher proportions of disadvantaged individuals with increased disease

burden in urban areas.
• The large concentration of community and teaching hospitals in densely 

populated urban areas in the Northeast.
• Increased use of urban hospitals by rural residents in need of complex care, or 

people’s preference in seeking specialty care in teaching hospitals.

Epilepsy Behav 2021;114:107601



Geographic difference and epilepsy in USA

Most discharges occurred among urban teaching hospitals, followed by urban non-teaching 
hospitals, and rural hospitals.

The proportion of hospital discharges from urban teaching hospitals was significantly 
higher among epilepsy discharges (77.0%) than among nonepilepsy discharges (65.3%).

Most epilepsy discharges occur among those with lower median income levels.

People’s preference in seeking specialty care in teaching hospitals.

Geographic difference in seeking care in epilepsy.



Treatment gaps in epilepsy in children

Epilepsia 2008;49:1491

Several studies have reported that over 90% of people with epilepsy in developing countries do not receive 
appropriate treatment for their condition, a phenomenon known as the treatment gap (TG)



Epilepsy in Asia: Disease burden, management barriers, and challenges

Epilepsia 2019;60 Suppl 1:7



Treatment gap in epilepsy

The prevalence of epilepsy is higher in developing countries.

Variation of geographic difference in the prevalence and incidence 
of epilepsy.

Treatment gap is greater in developing countries.

Inadequate skilled manpower, cost of treatment, cultural beliefs and 
unavailability of anti-epileptic drugs (AEDs).



醫學中心 區域醫院



地區醫院 診所



引自陳蒒遐,2016

台灣各地區兒童死亡率與偏遠地區面積比例



Geographic variation in Taiwan

In East Taiwan, the rift valley presents a unique geographic landscape not seen in 
other areas. 

East Taiwan also has the lowest economic development status and is home to a 
mixture of racial populations.

Epilepsia, 53:283–290, 2012



Epilepsia, 53:283–290, 2012



Epilepsia, 53:283–290, 2012



Age- and sex-specific prevalence of epileptic seizures and epilepsy 
in Taiwan

Epilepsy Res 2014;108:1451



Influence of urbanization on pediatric epilepsy and the comorbidities
in Taiwan

Epilepsy Res 2014;108:1451



Pediatric neurologists and psychiatrists in Taiwan

Epilepsy Res 2014;108:1451



Our study : Inclusion flow chart -- Incidence
Original claims data from NHIRD during 1998-2014
Inclusion criteria : age ≤ 19y, ICD9: 345.XX
n = 164,032 

Exclusion :
Diagnosed before the end of 2000 (n = 61713)

Age ≤ 19y, ICD9: 345.XX during 2001-2014
n = 102,319

Exclusion :
1) No AEDs use (n = 61264)
2) The total visiting clinic or admission < 3 times 

during 2001-2014

Subjects for analysis
n = 30,666



Result -- Comparison

USA Canada Latin 
Ameri
ca

Europe Kenya
6-9y/o

India Japan Hong-
Kong

Our 
study

Prevalence 
per 1000

6.8 5.26 7.5-
44.3

4.2-5 11 6.24 5.3 4.3 2.3-2.9

Incidence
per 100,000

104 41 -- 70 187 -- 70.4 -- 24-44









Antiepileptic drug use in Taiwan





Geographic variation





Epilepsy of children in Taiwan

The prevalence and incidence of epilepsy in young children are decreasing.

The prevalence and incidence of epilepsy in children are not higher 
compared with other countries.

The prevalence and incidence of epilepsy in rural areas are not lower 
than urban areas.

The hospital number and pediatric neurologist number are much lower in 
rural areas.
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Epilepsia 2015, 56:1505





台大兒童健康基金會
• 工作劃歸國衛院底下
• 不是醫療單位，角色功能僅限於政策研究。
• 曾推動重難症計劃三年，但後續就沒有經費推動

兒童醫學及健康研究中心(國衛院)



30 genes

ALDH7A1, ALG13, ARX, 
CACNB4, CDKL5, CHD2, 
DEPDC5, DNM1, 
GABRA1, GABRB3, 
GABRG2, GNAO1, 
GRIN1, GRIN2A, KCNA2, 
KCNQ2, KCNT1, PCDH19, 
PIGA, PLPBP, PNKD, 
PNPO, PRRT2, SCN1A, 
SCN2A, SCN8A, SLC2A1, 
SMC1A, STXBP1, 
TBC1D24

Specific or molecular-targeted 
therapy for EEs

38

Our Epilepsy Gene Panel



Specific or molecular-targeted therapy for EEs
Gene Epilepsy/Phenotypes Treatment

ARX XLAG, Ohtahara syn., West syn., etc. Vigabatrin

GNAO1 Ohtahara syn., etc. Gabapentin

GRIN2A EOEE Memantine

KCNT1 Migrating partial seizures in infancy Quinidine

KCNQ2 Ohtahara syn., etc. Ezogabine

Ring chromosome 20 Epileptic encephalopathies Ezogabine

SCN1A Dravet syn., etc. Striripentol

SCN2A EOEE Lidocaine

SCN8A EOEE Phenytoin

SLC2A1 GLUT1 deficiency Ketogenic diet

STXBP1 Ohtahara syn., etc. Levetiracetam

TSC2/1 West syn. in TSC Vigabatrin

TSC2/1 Tuberous sclerosis (TSC) Everolimus



Current progress-demographic data

Clinical Features n=86

Sex (female/male) 35/51

Age, mean(years) 5.11±5.22 (0 days old-21.69 years)

Age of seizure onset(years) 1.71±2.83 (1days-13 years)

Febrile convulsion 19(22.09%)

Movement disorder 6 (6.97%)

Epilepsy

Generalized 55 (63.95%)

Focal epilepsy 52 (60.47%)

Epileptic spasms 7 (8.14%)

40

• Since July 2019 – May2021 (2y)



Current progress-diagnostic yield

41

N=86

• Likely pathogenic
• Pathogenic

Positive 
25.58%

VUS
8.14%

Negative
66.28%



Current progress-diagnostic yield

42

N=29
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Geographic difference in genetic testing

• Most blood samples come from western part of Taiwan.
• Only one sample comes from eastern part of Taiwan.
• Inadequate diagnosis
• Economic problem



• Epilepsy surgery is an important 
therapeutic measure for patients with 
refractory epilepsy.
• The services are likely to be underutilized 

given the number of patients who could 
benefit from epilepsy surgery.
• Changing trends in epilepsy management 

and newer therapeutic procedures require 
ongoing training programs.
• There are fewer epilepsy surgery centers 

in the lower income countries, resulting in 
a “surgical gap.

Epilepsia 2019;60 Suppl 1:7



The problems faced in management of epilepsy in children
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Take home message

Epilepsy is a common neurological diseases with many comorbidities.

Prevalence and incidence of epilepsy have decreased in recent years with elevation 
of medical expanse. 

Variation of geographic difference in the prevalence and incidence of epilepsy.

Geographic difference in hospital number and pediatric neurologist number.

Insufficient medical treatment and surgical treatment for children with epilepsy.

Medical burden is a major issue in some rural areas.



Thank you very much for 
your attention

Taiwan NTU Integrated Child Epilepsy (NICE) Group
National Taiwan University Children's Hospital

wangtsolee@ntu.edu.tw


