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Summary

This articlereviews the burden of epilepsy in Asia, the challenges faced by people
with epilepsy, and the management of epilepsy. Comparison is made with other parts
of the world.For this narrative review, data were collectsthg specified search
criteria. Artieles investigating the epidemiology of epilepsy, diagnosis, comorbidities
and associated mortality, stigmatization, and treatment were inclEgiggpsy is a
global healthcare issue affecting up to 70 million people worldwide. Nearly 80% of
people™with epilepsy live in lonand middleincome countries with limited resources.
People with epilepsy are prone to physical psychological comorbidite including
anxiety and depressiowhich can negatively impact their quality of life. Further,
people with epilepsy are at higher risk of premature death than people without
epilepsy.Riscrimination or stigmatization of people with epilepsy is commaAsi

and can affeet their education, work, and marriage opportunities. Access teepilep
treatment:varies throughout Ashile highly advanced treatment is available in
some countries, up to 90% of people with epilepsy are not adequately treated or
not treated-withconventional antiepileptitherapyin resourcdimited countries
Peopledn remote areas often do not receive any epilepsy caregétiesiation
antiepileptic drug¢AEDs) are available, but usually onftyurban areas, while
secondgeneratiolPAEDs are not available in all countries. NewdEDs tend to have
more favorable safety profilesat first-generatiorAEDs and provide options to

tailor therapy foindividual patients especially those with comorbiditieActive

epilepsy surgery centers are present in some countries, although epilepsy surgery is
often underutilized given the number of patients who could beRefither
epidemiglogic research is needed to provide atewwpilepsy datacross the Asian

region. Coordinated action is warrantedniprove access to treatment and care

Key Points
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e Approximately 4 billion people (50% of the global population) live in Asia, of
whom about 23 million people have epilepsy

e People with epilepsy are prone to comorbidities and stigma that can negatively
impact their quality of life

o People with epilepsy are at higher risk of premature death than the general
population

e Thehigh treatment gap is the most common problem for epilepsy management in
low-iIncome regions

e Resegarchypriorities foksiainclude standardizestudies of epilepsy epidemiology

burdencauses, and risk factors

INTRODUCTION

Epilepsyaffects 50-70million peopleworldwide; and accounts for 0.75% of the
global burden of diseasélhe annuaincidence and prevalencé epilepsy
worldwide are 50/100,000 and 700/100,000 population, respectielgstimated
2.4 millien,people are diagnosed with epilepsy each {#a2012, approximately

20.6.million disabilityadjusted life years were lost to epilepsy.

Nearly.80% of people with epilepsy live in loanrd middleincome countries with
limited resources (SoutBast Asia, Lah America, subSaharan Africa)wherethe

rate of new cases is up to tkad higher tharthatof highincome countrie$? As

many aghreequarters of people with epilepsy in low-income countries do not have
access tahe treatment they need due to low availability and unaffordability of
antiepileptic.8rugsAEDs).* However, 60—-70% of people with epilepsy could lead
normal'livesiif properly treated with AEDYn many regions of the world,
misconeeptionsstigma, and discrimination are greater obstacles tavéiieoeing of

peoplewith epilepsy than lack of adequagaltrcare®

As the Asian economies grow atiekir populations age, the epidemiology and care of
patients with epilepsy maghangedramatically over theomingyears The aim of
this article is taeviewepilepsycarein Asia The focuss ontheburden and the

challengedaced by people witkpilepsyin terms of comorbidity, mortality, and
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stigmatizationas well as the barriers to treatmenggendered by resource
prioritization and cultural belief€Comparison is made with other parts of the world,

particularlywestern societies.
METHODS

For this narrative review, data were collected from MEDLTHEIbMed and
EMBASE>.using specified search critefjpapers published in Englistom 1996 to
2016 International League AgainEipilepsy classification papers published pre-1996
were allowedl The search terms were combinations of the following: ‘epilepsy’,
‘prevalence’, ‘incidence”diagnosis’, ‘treatmentand treatmenspecific terms such

as ‘surgery’ and ‘antiepileptic drugsAsia’, and individualcountry namedf a title

or abstract.described a higjnality articlethat was likely to be eligible for inclusion,
the full article was obtained and assessed for relevamteles investigatinghe
epidemiology of epilepsy, diagnosis, comorbidities and associated mortality,

stigmatization, and treatment were included.

A limitation.of this approach is thaté selected studies are not always comparable,
with'diverse methodologies and endpoints. However, the intention is to provide an

overview.ofthe epilepsy situation in this diverse region.
BURDEN OF EPILEPSY
Global variation

Globally, the median lifetime prevalence of epilepsy is highest irSsiliaran Africa
(15.0/1000 population) and Latin America (17.8/1000 populationjgvin Asiait is
similar/to.thabf westerncountriesat approximatelys/1000 populatiort® However,
the raté"varies throughoeach regionwith the lifetime prevalence rates epilepsy
being 1:5=14.0/1000 person-years in Asia, 5.1-57.0/1000 pgesos-in Latin
Americayand 5.2—74.4/1000 persgears in sulBaharan Afric&® There is a
tendency towards a higher prevalence of epilepsy in rural areas thdramarea$’

andthere aralifferences in prevalence betwegigh- andow-income countrie8.

There are many reasons for the variations in the prevalence of epilepsy between high

and lowincome parts of the world and between different tropical areas (Asia, Africa,
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and Ldin America)?® These include, but are not limited to, the underlying etiology of
epilepsyand the type of epilepsy studied, different definitions of epilepsy, differences
in study populations, inconsistent study methods and screening tools, population-
specific and environmental factors, genetic factors, diagnostic capacity, stigmatization
anddiscrimination, cultural perceptions, and survival bias (due to the large treatment

gap)>°°
Variation within Asia

Asia isgthe world’s largest continent, with more than 40 countries that are
heterogeaous in geography, population, culture, socioeconomic development, and
health care systeniThere are vast economic differences throughout Asia, with up
to 1404old.difference in gross national income per capita between the poorest and
richest countries® Approximately 4 billion people (50% of the global population)
live in Asigrof whom about 23 million people live with epilep$yrhe prevalence
varies among Asin countries from 1.5-14.0/1000 populatf@able1).3%3?

The higher.incidence of epilepsyAsiathan inwestern countriesiay bedue to
increased risk of endemic central nervous system infecttensbraimalarig
neurocystieercosjsneningitis, and encephalitis, including Japanese encephalitis,
tuberculosis, and HIV infectiot® Neurocysticercosis has been estimated to be the
cause of epilepsy in up to 50% of patients in Iffthaad 47% in Nepdl Other reasons
include traumatic brain injury (possibly due to thghhincidence of road traffic
accidentsperinatal injuriesor stroke(Table2).>%%*® However the cause oépilepsy

often remains unknown (approximately 70% of all epilepsies in theé US).

The twp peak ages for incidence of epilepsy in Asia tend thitdhood and early
adulthood which contrastsvith the peaks in childhood and adages in developed
countries. InTaiwan Japanand Thailand, thavo peaks occur in childhood and old
age,similarté developed countrié$?° Thegenerapopulation in Asia is relatively
youngreompared with that in developed countries, which may influence the timing of

the peakincidence agefor epilepsie

The reported distribution &feizure and epilepgypes in Asia according to the

International League Against Epilepsy classificatiomeneralized seizureS0—-69%
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focal seizures31-50% symptomatic epilepsy2-53% idiopathic epilepsy4—42%;
and cryptogenic epilepsy, 13—-60%-

Comor bidity

Patients with epilepsy are pronepwychological comorbitles that can negatively

impact their gquality of life (QOL? Higher rates of anxiety, suicidal ideation, and
depression.have been reported among people with epilepsy compared with the general
population?® with up to one-third of people with epilepsy having anxiety or

{24

depressio QOL is generallyworse in epilepsy patients with depression or

anxiety thaf irthose without these disordéfsand depression and anxiety may lead
to suicidal ideation oself-stigmatizatior:**

A Canadian study found a higinevalence of suicidal ideati@mong epilepsy
patients(25%) compared with patientsithout epilepsy(13.3%)*® Anxiety disorders,
suicidakthoughts, major depression, and panic disorder/agoraphertgalso higher
among the-group with epilepsy. In Korgetients with epilepsy were more likely to
have depression or anxiety than healthy controls, and patients with poor seizure

contrel were more likely to have affective symptoths.

In elderly-Thai patients (a rapidly increasing population group), common
comorbidities include mood and sleep disord@ts.rural India sadness and
depressivessymptoms were the most common problems after seandstgma was
an impértantfactof® In aQOL study in Hong Kong, approximately one-third of
patients with epilepsy had symptoms of anxiety, andtbind-had symptoms of
depressiofi* Notably, subjective anxiety, depression, and slesquidiance had
greater, effects oQOL than shorterm seizure controll his study implied thatdw

patients withanxiety or depression were receiving psychiatric treatment

Under-diagnosis, and therefore untteatmentpf psychiatric comorbidity is

common, possibly because the focus is on seizure control during a clinical
consultatiorf? Additionally, there is a lack dfranslated and validatedpid epilepsy-
specific screening testsr anxiety and depression for use in busy epilegisycs in
Asia** However, guidelines for treatment of depression and anxiety in patients with

epilepsy have been developed by the International League Agaiteassi
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Adoption of the guidelinewithin the Asianhealthcaresystems particularly in higher
income countries, will further highlight the burden of psychiatric comorbidity and the

need for adequate treatment throughout the region.

Peoplewith epilepsy are also prone to have physical comorbidities, leading to
increased*healthcare use.a study of patients hospitalized dueslepsyin Hong
Kong;** more than half of the patients had one or more physical or psychiatric
comorbidities at baselindmong patients who did not have baseline psychiatric
comorbidities, 14% subsequently developguychiatric conditionand 15% of
patientswithout baseline physical comorbiditieieveloped comorbidity during
follow-up (Fable 2). Athreefold increased risk of stroke has been identified in
Taiwanese patients with epilepSywith ahazard raticimilar to that of a UK General
Practicé"Résearch Database stt’dytrokeis alsocommon among elderly Thai

patients"with epilepsS’

Cognitiverimpairment such as memory loss, mental slowness, and attention deficits
are cofimonly associated with epileps¥he causes of cognitive impairment in
epilepsy are likely to be multifactoridut include the underlying etiology of
epilepsyssubclinical or electroencephalograpbé&zures, and central nervous system
side_effe€ts of AED3? A Swedish study found that academic difficulties (reduced
global cognition) were common in schoolchildren with active epilép$ius,early
identification and management of cognitive impairment is important, particiarly
early-onset:seizure\dult patients with drugesistant epilepsyy Hong Kong had

worse verbal recall memory than those with dragponsive epilepsynd there were
correlations'between psychological well being and cognitive performiabeea
fromrthe'Taiwan National Health Insurance Research Database showed a bidirectional

assoCtiation betweezpilepsy and attention deficit hyperactivity disorder

(Table 340,42,43,45,48,49,35

The evidence described in this, and the next, section is heterogeneous in nature. Thus,
comparative studies with similar methodologies and large populaéised registries

would facilitate further understanding of the burden of epilepsy in the region.

Mortality
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Patients with epilepsy are higherrisk of premé#&ure death than the general
populationespeciallyduring the first 2 years after diagno%ia® Symptomatic

epilepsiesaandpersistent seizuregeconsistent risk factors for premature death in

epilepsy

A recent'Hong Kong study foundstandardizednortality ratio SMR) of 5.09 among
newly diagnosed patients with epileg&yThe SMR was higher among patients with
baselingohysical and/or psychiatric comorbidity and highest for those with both
physical'and"psychiatric comorbiditieBaple4*®°*°"*%% Two studies from Taiwan
found SMRs for patients with epilepsy of 2.5 and 3%7with the agespecific
SMRsbeinghighest for boys and youngmen °° In rural China, premature death in
people with_epilepswasthreetimesthatof the general populatidfiwith cause
specific SMReing significantly elevated for drowning (39.¥punger people

(age 1029years) had a highask of premature deatilsoin rural China, an SMR
of 4.92 and a case fatality rate of 2.9%4re observetbr people with convulsive
epilepsy®® The highestisks werefor accidental deathwhich includeddrowning and

younger age:

In Laospsix (11%) of 53 patients with epilepsy died prematurelyfriovo

drowning®* In Bangladesh, mortality due to injury in people with epilepsy occurred at
a younger age than in the general population, and death due to drowning occurred
more ffequery among people with epilepsy than among the general popufation.
Kolkata,the, aHcause SMR for people with epilepsy compared with the general

population was 2.58 and merereat greaterrisk than womert?

Several western studies have reported lower SMRs than inlAsiee USA, the
SMR,ofsocigeconmically deprivecpatients with epilepsy was 1°8while two
European studies found overall SMRs of 1.7-2.2 compared with the general

population-of the same geographic afes.

Seizurerelated causes of death, especially-mehicle accident®’ played a greater
role inthe higher mortality of Asian people with epilepsy thawastern studies
indicating the importance of seizure control to prevent premature déettuK
National General Practice Study of Epilepsy found thastdeaths were due to non-

cerebral neoplasms, cardiovascular disease, or cerebrovascular disease, and only 3%
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were due to epilepstelated cause SUDEPor status epilepticusf.In a European
study, epilepsy etiology was the main determinant of prematatt,deith the risk
being highest in patients with symptomatic epilepsy and lowest in those with

idiopathic epilepsy or who achieved seizure free@om.

There arefew data BUDEP in Asi&® Postmortem examinations are not often
performed.in low-and middé-income countri®éand cultural custommaypreclude
postfartem examinatioti.Ding et al found #MR of 1.0% for probable SUDEP in
rural Ching butnoted thasome SUDEP deaths may ledveen assigned to other
causes’ whereas Mu et al reported that fABIR for SUDEP was 14% in their
cohort®® These differences may reflect significant geographical variations in cause of
death in patients with epilepay Korea, disease severity, represented by
uncontfollédeizuresand polytherapy, was an important risk factor for SUBEP.
Despite'searce evidence in Asian mortality studresjuency ofecurrent generalized
tonicclonic (GTC) seizures is more important asisk factorfor SUDEPthan other
seizure typesand should be considered in the strategy for epilepsy management in
Asia®®Improving training in controlling seizuresspecially GTGeizuresin people
with severe epilepsy, educating peopith epilepsy on the risk of drowning, and
treating people withpmlepsy and depressiar anxietyappropriately may modify the

possibilityefpremature deattf
PSYCHOSOCIAL, DIAGNOSTIC AND TREATMENT CHALLENGES

Of the 23 million people with epilepsy in Asiab million (65%) live without modern
treatment:> The mainchallengefor people with epilepsin Asiais access to

appropriateepilepsy treatment and care
Accesstocare

Epilepsyin Asiais frequentlymanaged by primary care physiciabscause of the
lackof neurology specialists in matowver incomecountries'’ Epilepsy specialists
may only beavailable in sufficient numbers in Asiaigealthiest countrie§ and are
often concentrated in urban aré3he median number of neurologists per 100,000

population is 0.03 for low-income countries compared with 2.96 for high-income
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countries, and the recommended number of neurologists in Europe or the Americas is
1-5/100,000 populatioff.

Imaging technologies are available, but their accessibility varies and mayitiee lim
to private facilities in large citiéso plysicians often make a diagnosis based solely
on clinigalinformation® The WHO reports in a survey that electroencephalography
(EEQG ) isyavalilable in 77.8% of responding countries in South-East Asia, but long-
termvideo EEG monitoring is available in only 21.7% of low-income countries
comparedwith 77.1% of higimcome countrie§ Therefore, mrbidity and mortality
associated with epitesymay be increased in Asia because of failureciwectly

diagnose people with epilepsylower-incomeareas

Interpretation of EEG studies can be challenging as there are fewer specialist
neurologistsdin Asia than in western countries (0.07/100y0pdlation in SoutiEast

Asia vs#4:84/100,000 in Europ&This is due in part to the expense of setting up
training facilities for postgraduate specialist degrees and the difficulty of retaining
graduates who have completed specialist training abroadev4w, efforts are being
made to raise EEG skills by professional bodies in the region, for example the EEG
Certification Examination conducted by the Asian Epilepsy Academy, the educational

arm ofsthe Commission on Asian and Oceanian Affairs, International Leaguesfgai

Epilepsy.
Stigmatization

The psychosocial impact of epilepsy may be as or more important than the physical
effect, and discrimination or stigmatization of people with epilepsy is pravale
Asia*™ The stigma associated with epilepsy can affect educfticrhildren and
adolescentsand work opportunitiefr adults. Stigma can also directly impact the

family of a person with epilepsy.

Thechance of marriageay be reduced for people wigpilepsy and, in some
societies, women may be vulnerable to injury, social rejection, and abandohment
both China and India, epilepsy is commonly viewed as a reason for prohibiting or

annulling marriages.
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In a Malaysian study to ascertain the impactmliepsy on employment among

250 patients with epilepsy from a neurology clinic, 20% were unemployed and 10.4%
were employed patime despite a robust economy and low social sec{fity

Compared with their siblings, patients with epilepsy were more likely to be

unemployed; single, have lower education level, and lower monthly income.

Even inymore.modern societies, stigma remains a problera.Hong Kong study,
94.1% 'of respondents agreed that people with epilepsy could be married, but only
67.7% 'would allow their child to marry a person with epilepsy, while only 725%

respondentsonsidered pregnancy to be appropriate.

A systematiceview found markedifferences imattitudes towards epilepsy between
Western,anaon-Western populations, with Asian and African populations having
worse attitudes than those in Australia and the Ameffdasople irrural areas with

less edueation arldwer socioeconomic statusnd to have more negative attitudes
towards'epilepsy’ In Thailand, survey participants from an urban area had better
knowledge, attitudes, and practices towards people with epilepsy than those from a
non-urban are&’ Relatedto the perception of stigma in adolescents with epilepsy, a
Korean'survey showed that low knowledge level and maternal concealment behavior

were important predictors of higher stigma perception.

Despite different attitudes between Asian and westeuntries, sgmatization still
occurs inthewest. In a European survey, 10% of participants had negative attitudes
towards epilepsywhich mostly occurred in people with low socioeconomic
background, low theoretical knowledge of epilepsy, misconceptibagilepsy as a

form ofiinsanity, and no personal contact with a person with epilépsy.
Epilepsy.and driving

People withactive epilepsy are often restrictedm driving due to concern over
seizuferelated car accidentd However, driving restriction is a conceor people

with epilepsyas it hampers their ability to work and negatively impacts QéiL.

There is inconsistendyetween countries the seizurdree period needed by people

with epilepsy to be able to obtain a driving license, and many people with epilepsy
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continue to drivé’ Table5 shows the drivingestrictionsfor patients with epilepsy in
Asian countriesind the UK’"®> While driving restrictions for patients with
uncontrolled epilepsy may be ksl to ensure patient and public safety, these must

be balanced with a patient’s independence and &OL.
Treatment'gap

In low-incomecountries, the treatment gégefined as the difference between the
number.of people with active epilepsy and the nunalberse seizures are being
appropfiately, treatéf) varies by regionThe random effects mean thie treatment
gap is 6410%95% ClI,24.3-100in Asia, 55.4% (95% CI, 39.0-78.&) Latin
Americg 49.0% (95% CI, 14.0-10 Africa, and 56.0% (8% CI for true
prevalence31.1-100 overall® The mean of the treatment gap prevalence in urban
and rural areas 46.8/100 (95% Cl, 34.1-64.8) and 73.3/100 (95% CI, 49.5-100),
respectively:fie treatment gap is the most common prolflemepilepsy

management in the low-income regions of AJiable6°®).

Reasongor,the treatment gap include accessibilityadequate healthcare provision,
availability of specialist car@pbtainabilityof pharmacological treatment, lack of
affordablestreatment, distance to healtkedacilities awarenessf epilepsy and
healthseeking behavigstigmdization cultural beliefs, and trust traditional

medicinet!

In a Glgbal Campaign Against Epilepsy demonstration projéahg et aconducted
two epidemiological surveys before and after treatment interveintimm educational
program in six provinces in ChiffaThe treatment gap decreased from 62.6% to
49.8% (12.8 percentage points, 95% CI: 4.0-21.4), suggekththe treatmentfo
patients with active epilepsy can be improved.

Treatment challenges

In some countries arateas of Asigtreatment may be equal to that in modern cities
anywhere in the world, but mamgople in remote areas do not receive any epilepsy
care. Factors affecting healthcare provision in general, and epilepsycshgcif

throughout Asiaare manifold and include prioritization of resources and funding,
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access to healthcare facilitiesyderlying etiology of epilepsy, expertise and
diagnostic capacity of healthcare personnel, treatment opsiociscultural attitudes
towards epilepsy, stigmatizatiomnd treatmenseeking behavicr™* Thus, arge
differences exist in the level of epilepsy management beta@entries’’ To
standardize'the level of care, several countries/areas in Asia have published
managément guidelines, including China, Hong Kong, IndiaMaleysia®****

Even whematients with epilepsy are diagnosed and prescribed AEDs, they may
discontinue"treatmefi? as they are often unaware of the consequences of non
complianceIn a study in rural Laos, only 10 of 46 people (22%) with active
epilepsy. were fully compliant ith treatmenf* However, community-based

rehabilitation may help to improve compliarf€e.
Phar macological treatment

Most drugs that have been licensed in Europe or North Amalsoaecome
availablesdin-AsiaLicensing of a new druig done by each individual countrgther
than a ‘continent-wide regulatory body, thus slowing the availability of newer
treatment$“®Firstgeneration AEDs ammorewidely available in Asia, but prices
vary and.they may only be available in urban afeSithough phenobarbital is an
essential medicine for a basic health care system, some countriesdiatabntrolled
drug, limiting its routineuse for epilepsy’® Secondgeneration AEDs are not

available in all countries armhnbe expensivén some areas

Traditionally, new drugs have been studied in select groups of patients to satisfy
regulatory requiremenia Europe and theSA.* Given the genetic variation and
ethnic heterogeneity in Asia, populatibased pharmacogenetic studiesraeeded to
determine responses to new AED ther&ip$tudies conducted in Asian populations
can identifyfactorssuch as the association between carbamazepirEhenytoin-
induced severe cutaneous adverse drug rea¢@@BDRs)and HLAB*15:02 or
cytochrome P450 2QC(yP2Q). 10411

In a Hong Kong study, mandatory preatmentscreening for HLAB*15:02 was
foundto be as efficient as accepted cancer screening progtaamireduced the
incidence of SCADRs induced by carbamazepine from 0.24% to 0% (p = afé&7)
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implementatiorata systerawide level'®

increased from 0.15% to 0.26% (p = 0.0&BY the overall incidenad SCADRs
induced by AEDsemained unchanged (p = 0.238)ggesting a preference for AEDs

However, SCADR#nduced by phenytoin

thatdo not require genetic screenigsignificant association has been found for
HLA :B*15:02 and carbamazepine-induced Stevdakason syndroméoxic
epidermal necrolysisSJS-TEN) in Singapore Chinese and Malays, prompting the
decision to make HLAB*15:02 testing the standard of care prior to first use of
carbamazepine in Singapdféln a systematic review and metaalysis,
Tangamornsuksan et al found a strong relationship between HLA-B*15:02 and
carbamazepinenduced SJSTEN in HanChinese, Thai, and Malaysian populations,
warranting screening of these populations before starting treatment with
carbamazepin€’ A Thai modeling study found that screening FitA-B*1502

before giving carbamazepine is ce$fiective. Additionally wider availability of he
HLA-B*15:02 test wil reduce the cost of screeniffj,although sreening may be
less beneficial in populations with low HLA-B5:02 allele frequency’® The Hong
Kong study-also demonstratdtht changes in prescription practicgi render the
screening policyineconomicain the realworld setting'® These results indicathe
impartance of a comprehensive strategy for adapting the scientific knowledge into

practice foruseful outcomes at a national lé%&l.

Newer AEDstend to have more favorable safety profiles comparedfirsth
generatiolAEDs so may help physicians to better tailor therapy to a patient’s needs
and conorbidities'*? For examplesomenewer AEDssuch agamotrigine or
levetiracetammay be preferrecbf women of childbearing alfé as pregnancy data

for other newer AEDs are scar¢r.HIV-endemic areas, use of enzyimducing

drugs {irst-generation AEDsmay lessen the effects of angitroviral drugs, in which
case norenzymeinducing AEDs should be usétf.Convenience of once-daily oral
dosing of newer AEDs helpgith compliance A recentpopulationbasedstudy from
Germany.indicates that compliance is significantly improved with once daily

administration comparedith twice dailydosing**

There is evidence to suggest thatess to newer AEDs and epilepsy specialists can
result in improvedeizure contl.'*® Data fromthe USshowed that use of second-

generation AEDs decreased epilepsiated hospital admissions compared with first
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generation AED¢grelative risk reductiofRRR] 31%; p < 0.01) antad a greater
impact on epilepsy-related hospital encountethefsickespatients with more
comorbidities™ Interestingly, rurologists prescribed secegdneration AEDs more
often than primary care physiciahs Studies from Asia show that the older drugs
suchras'earbamazepine and valproic acigt@ienore commonly prescribed than
secondgeneration AEDSs, althoughe use of newer AEDs is increasing in some

areag o7

Epilepsy surgery

Epilepsy'surgery is amportant therapeutic measure for patients with refractory
epilepsy. A recent US study has shown that successful surgery (defined as either
seizure free.or <2 GTCS per year) was associated with significantly lower mortality
compared with nosurgically treated patient&® which has important implications

for epilepsy'surgery in Asia.

The use-of.epilepsy surgery varies throughout Asia, being well developed in some
countries and less so in oth&f$digher income countries such as Hong Kong, Japan,
Korea, and Taiwan each have several active epilepsy surgery cefittefayorable

results (Table #°*%). However, the services are likely underutilized given the

number of patients who could benefit from epilepsy surgery, while changing trends in
epilepsymanagement and newer therapeutic procedures require ongoing training

programs.%122

Malaysiatis‘considered to be a middheome country. There is one epilepsy surgery
service that treats both adults and children. The results compare favor&hyoret
developed countries. The service is underutilized, which could be due to insufficient
numbers of epileptologists, neurologists, and neuroradiologists. Sociocwgasahs

and economic factors do not appear to have a role in the low dptakeChina,

epilepsy surgery is mainly available in the larger citfé3he specialty of epilepsy

surgery.is developing rapidly and specialized training courses are held regularl

There are fewer epilepsy surgery centers in the lower income countries, resulting in a
‘surgical gap™® although the situation is improving, with countries such as India,

Nepal, Thailand, and Indonesia now having epilepsy surgery sef¥i¢&sThe
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groundwork has been prepared for future development of epilepsy surgery, and it is
interded that it will become an acceptable and-eff&ctive treatment for intractable
seizures?® In the Philippines, most of the surgeries are done for lesional eptfépsy.
Surgery for drugresistant epilepsy is underutilized as patients are often refdotan
undergoreranial surgery for a condition that is not considered immediately life
threatening. It is hoped that with continuing education, surgery will become an

acceptedtreatment optiof.
K etogenicdiet

The high*fat, low carbohydrate ketogenic diet has recently increased in use as an
epilepsytreatmentvorldwide® In Asia, countries offering the ketogenic diet include
Japan,ndia; Hong Kong, Korea, Philippines, Taiwan, and Thailand. Challenges to
takeup_of the ketogenic diet in Asia is that the traditional Asian diet is low in fat and
high incarbohydrate, and there is a lack of dieticians to support patients using the
diet. Therefficacy of the ketogenic diet in Asian populations is thought to beasitmil
that in western countries, with some patients attaining seizure freedom. Positive

outcomes are likely to convince more Asian patients to try this diet.
THE FUTURE

Asia is a largéneterogeneous group of countries with disparate socioeconomic and
cultural-nerms Standardized epidemiologic and surveillance studies are needed to
provide'more widespread accurate datee Research Task Force of the Commission
on Asian“and Oceanian Affairs of the International League Against Epilepsy has
developed research priorities for the region, including studiescrease knowledge

of the burden of epilepsn the regionwith the aim of improving access to care and
reducingthe treatment gapmprove understanding of the causes and risk factors
epilepsy including pathologic, genetic, altestyle factorsalleviate the
consequences of epilepby reducing stigma and discrimination and improv@M@L,;
develop.improved therapies atndatmenteliveryto improvetherapeutioutcomes

and improve theesearch infrastructuand capacity*

In 2015, the WHO passed the Epilepsy Resolution (EB136.R8) to promote

coordinated action against the treatment gap, which may provide an important
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opportunity to prioritize epilepsy in AsfaEvidence-baseepilepsy care guidelines
have been developed for use in low- and mididéeme countrieé.Guideline
implementationn primaryhealttcare could help to reduce the treatment gap and

improve management of epilepsy in low- and middle-income countries.
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Table 1. Prevalence and incidence of epilepsy in Asia®

Trinka et al

,6,13-27

1

Country Prevalence Incidence
Vietnam 4.4-14.0/1000
India 3.0-11.9/1000 38.0-60.0/100,000
Rural‘areas 5.5-11.9/1000
Urban-areas 5.1-5.8/1000
Pakistan 10.0/1000
Laos 7.7/1000
Nepal 7.3/1000
Thailand 7.2/1000
Cambodia 5.8/1000
China 4.6-7.0/1000 28.8-35.0/100,000
Singapore 3.5-5.0/1000
Japan 2.7-40/1000 24-53/100,000,
Taiwan 2.4-5.85/1000 97/100,000
Korea 2.28/1000
Hong Kong 1.5-3.94/1000
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Table 2. Causes of epilepsy in Asiaand comparison with western data®?*

Epilepsyicause | Nepal China Korea Hong Taiwan UK us Africa South
Kong America

Traumatie brain| 2% 8-20% 10% 11.4% 13.5% 11.4% 4% 11.8% 3.0-13.3%

injury

Perinataliinjury | — — — 9.7% 5.4% — — 10.8% 6.6-11.1%

Stroke 4% 8.7% 9.6% 26.2% 2.654% | 10% 11% 0.8% 2-13.3%

Central nervous| 47% — 5.7% 26.0% 8.1% 2.3% 3% 9.6%¢" 13.9-

system infection 37.09%

& Acute.encephalopathy

b Neurocysticercosis
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Table 3. Comorbidities associated with epilepsy

40,42,43,45,48,49,55

Country( | Study design Population Comor bidity Prevalence (95% CI)
Korea Hospital 568 with epilepsy Depression Epilepsy: 27.8%
guestionnaire- Non-epilepsy: 8.8%
based survey
Anxiety Epilepsy: 15.3%
Non-epilepsy: 3.2%
Affective symptoms Epilepsy: 30.5%
Thailand | Hospital-based | 278 with first seizure | Mood disorder (anxiety) 32.5%
case control >65 years Depression 23.1%
study Sleep disorder 16.9%
Stroke 9.7%
Hong Hospital-based | 247 with epilepsy Anxiety 75 (30.3%)
Kong QOL study Depression 94 (38.1%)
Hong Population- 7461 with epilepsy | >1 physical or psychiatric comorbidity at baseline 58%
Kong based study Newly developelipsychiatric comorbidity 14%
Newly developetiphysical comorbidity: 15%

Stroke

SIR 4.96 (4.195.84)
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Cancer (among men)

Ischemic heart disease

SIR 2.30 (1.752.97)
SIR 4.18 (3.544.91)

Taiwan Population- 812 newly diagnosed| Stroke Epilepsy: 24.08/1000 person-years
based study with epilepsy Non-epilepsy: 7.96/1000 person-yea
15,248 without HR 2.92 (2.583.30)
epilepsy
Taiwan National Health | 2468 with epilepsy | ADHD in patients with epilepsy HR 2.54 (2.02-3.18)
Insurance 9810 without epilepsy
Research Epilepsy in patients with ADHD HR 3.94 (2.58-6.03)
Database 3664 with ADHD
14,522 without
ADHD
Canada g~{~Canadian 36,984 Suicidal ideation Epilepsy: 25% (17:432.5)
Community Non-epilepsy: 13.3% (12-83.8)

Health Survey

253 with epilepsy

Anxiety disorders
Suicidal thoughts
Major depression

OR 2.4 (1.53.8)
OR 2.2 (1.43.3)
OR 1.8 (1.03.1)
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Panic disorder/agoraphobia OR 1.9 (1.63.7)

& Developed during follow-up since epilepsy diagnosis.

ADHD/ attention deficit hyperactivity disorder; HR, hazard ratio; SIR, standardized incidence ratio.

This article is protected by copyright. All rights reserved




Table 4. Mortality associated with epilepsy

48,56,57,5%68

Country Study design Population | Patients SMR (95% CI)
Hong Kong | Hospital data 7461 with | All newly diagnosed 5.09 (4.88-5.31)
newly
treated With baseline physical or psychiatric | 5.46 (5.22-5.71)
epilepsy comorbidity
Without baseline physical or psychiatriq 3.28 (2.87-3.73)
comorbidity
Taiwan Hospital.data 2180 with | All epilepsy 2.5(2.2-2.8)
(general epilepsy
population Age specific
controls) Boys age 09 years 51.8 (6.2-187.2)
Women age 29 years 8.6 (4.4-14.9)
Cause specific
Brain tumor 21.4 (9.23-23.1)
Accidental drowning 8.8 (3.5-9.6)
Falls 5.7 (2.2-6.1)
Taiwan Outpatients 263 with All epilepsy 3.47 (2.46-4.91)
department epilepsy
Casefatality rate 12.2%
China Longitudinal 1,986 with | All epilepsy 2.9 (2.63.4)
prospective epilepsy
survey, Age specific
10-29 years 27.7-36.6

Cause specific

Drowning

Carbon monoxide and pesticide toxicity
Falls

Suicide

Traffic accidents

39.0 (26.455.5)
17.0 (6.935.7)
9.8 (3.621.7)
8.2 (4.514.0)
6.0 (2.811.4)
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Myocardial infarction

3.6 (1L.67.2)

Digestive system disease 4.4 (2.37.7)
Pneumonia 2.9 (0.77.8)
Cerebrovascular disease 2.2 (1.53.1)
China Primary care 3568 with | All epilepsy 492 (4.0-6.1)
management epilepsy
program Case fatality 2.97%
Age specific
5-20 years 5597
Cause specific
Accidental death 34.84 (23.8150.96)
Drowning 82.4 (46.40-146.44)
Fall from height 20.8 (7.2259.7)
Suicide 5.92 (1.7220.57)
Traffic accident 34.84 (23.8150.96)
Neoplasm 1.94 (0.964.18)
SUDEP PMR 14.7
Laos Community- 53 with Case fatality 11%
based epilepsy
phenobarbital Cause specific
program Drowning 18.2%
Bangladesh | Population-baseq 223,886 Cause specific
surveillance population | Drowning:
system With epilepsy 83%
Without epilepsy 7%
RR12.6 (7.720.7)
India, Population-base All epilepsy 2.58 (1.564.13)
Kolkarta survey
Men 3.67 (1.836.57)
Women 1.77 (0.653.85)
USA Open cohort 68,785 with | All epilepsy 1.8 (1.8-1.9)
analysisof epilepsy
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Medicaid Case fatality 18.4%
beneficiaries
Drowning 3.79 (2.74- 4.84)
Other unintentional injuries 1.68 (1.5741.79)
Austria Epilepsy 3334 with | All epilepsy 2.2 (2.0-2.4)
outpatient'elinic | epilepsy
Age 26-45 years 6.8 (3.8-11.2)
Symptomatic epilepsies 3.1 (2.3-4.9)
Cryptogenic causes 2.2 (1.6-3.1)
Persistent seizures 3.3(2.6-4.4)
Austria Epilepsy 4295 with | All epilepsy 1.7 (95 % Cl 1.6-1.9)
outpatient clinic | epilepsy
Cause-specific
Congenital anomalies 7.1 (2.3-16.6)
suicide 4.2 (2.0-8.1)
Alcohol dependence syndrome 3.9(1.8-7.4)
Malignant esophageal neoplasm 3.1(1.2-6.4)
Pneumonia 2.7 (1.6-4.2)
UK National Generall 558 with Case fatality
Practice.Study of epilepsy Noncerebral neoplasm, cardiovascular; 59%
Epilepsy cerebrovascular disease
Epilepsy-related causes 3%
Finland Systematic 165,879 All epilepsy RR 3.33 (2.83-3.92)
review with
epilepsy Cause specific
Cryptogenic epilepsy RR 1.75 (1.20-2.54)
Symptomatic epilepsy RR4.73 (3.27-6.8B
Epilepsy due to congenital or RR 10.3 (4.03-26.2)
developmental causes

HR, hazard ratio; PMRyproportional mortality ratio; RR, relative risk; SMR, standardized mortalifystAD&P,

sudden unexpected death in epilepsy.
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Tableb5. Driving restrictionsfor patientswith epilepsy in Asian countries and the
UK77-85

Country Driving restriction for private motor vehicles

UK Seizure free for >12 months
Korea Seizure free for 2 years
Japan Seizure free for 2 years

Malaysia | Seizure free for 2 years

Singapore | No structural brain lesion
Normal EEG

Seizure free for 3 years
Not taken AEDs for >1 year

China Permanent ban

Many people continue to drive despite uncontrolled seizures

Hong Kong| Not eligible to drive without stated allowance for seizure-free durd

India No restriction

Advised not to drive during the first 2 years of treatment

Thailand No restriction

AED, antiepileptic drug; EEG, electroencephalogram.
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Table 6. Treatment gap in Asia by country

« 86-96
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1

Country Treatment gap
China

Tibet Autonomous Region 97%

Hunan 93.4%

Guangxi 79.1%

Sichuan 66.3%

5 provinces$ 62.6%
India 73.7-78%

Jharkhand 95%
Laos ~90%
Pakistan 88%
Vietnam 84.7%
Nepal >70%
Philippines 50-77%
Cambaodia 65.8%
Singapore 6%

* Countries for which information is available.

" Heilongjiang, Ningxia, Henan, Shanxi, and Jiangsu.

' Reducing to 49.8% after community-lev

el interventions.
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Table 7. Epilepsy surgery in Asia by country

119-131
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Country Number of epilepsy surgery Number of surgeriesand
centers potential candidates
Hong Kong 3 ~150
~3500 surgical candidate
Japan 43 436/year
5 reference centers (performing| ~2000 surgical candidate
>25 surgeries/year)
Korea 17 300-400/year
Taiwan 3 >800
Malaysia 1 12
China 5 specialist centers 2500/year
32 hospitals (one in each
province) provides epilepsy
surgical services
India 2 1200
Nepal 1 11
Thailand 3 7*
Indonesia 1 35-47 in 20072009
Philippines 4 NA

NA, not available.

*Since reactivation of the surgical treatment program in 2005.
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