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zone 3%7{51‘14?11553145@ symptomatogenic zone Ao
nsnseRusgliiuuRtanes (electrical stimulation)
Tnefinsnseduseluiuuinaues (electrical stimu-
lation) agvildfennisuanasge lfnedioldnag
ﬂiw’julw%é’wmm?i (frequency) ALY (intensity)
wavszezIan (duration) iwinea

91nN15%1 electrical stimulation IgNUNENDS
d@7UR7 (cortex) vasAuLs1@NNNNAE LT INTUER
sniudnssualniianszanludiuvesaussi dnddi
(eloguent cortex) Asfiflonsvadnerainandn
1NV eloquent cortex WALAENINDINTITUAAIVEUE
Tnaziinainnszualiiiain epileptogenic zone i

ag/lu silent area vosaupINTEE UG symptoma-

togenic zone #i0gUBNAB epileptogenic zone la

v Y 1 1
AatuINskanso N svasdninuesldlsidueinisi
U909 dnN5TNUANNIINNIINTEANLUDINTE LA
Infiharnganinnistnludsauasdiu symptomato-

genic zone

Irritative zone  Aedunilsvesanssdiu cortex
WilAe interictal spike anAauUlNAIELDY T
w89 interictal spike Tifususivivesdiuves cortex

fe1aidugaiiinnisdn iritative zone U3alalaanis
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avvanaulihaues lnemsinadulnihanauesnieuen
(scalp EEG) #139n1591521A8A T8 NRIaUelasns9a1n
invasive record #saelectrocorticography (ECoG) R
Junstufineduliihavesanfauedaensdluies
K167, magnetoencephalography (MEG) Faiun1sin
AU ENTIRRN epileptic discharge #39n1301579
functional MRI Taefidmndauussvesdeayyio
nszualiifiesmeyiliiAn afterdischarges flagnsedu
(activate) Tusumiavas symtomatogenic zone 1on
szansayliiinensuanine Juls fregragu
n15LAR myoclonic jerk @usatinlaain spike Tu
primary motor cortex Ingil spike Huszdeuinde
dowariidyaaiiusiedivhliinenisidledyaie

nsza18lUlls symptomatogenic zone fana1

Ictal onset zone ADAILMNTDIADIEIU
cortex TvlAnoN3Hn Tneil seizure onset zone
Fanunsavendunislalnenstudineaulniaues
PNRIANDINTDAN invasive EEG wazanusauseiiiuy
Talmen1sld ictal single photon emission computed
tomography (SPECT) Tneunfuddumnilees initative
zone £4AA repetitive spike AAULIANEINODI9DY
arunsavinlennisinlanuinludiuves eloquent
cortex I@&ﬁ epileptogenic zone 979NNAN seizure
onset zone vauzisliiinglafiannsavenis seizure
onset zone eutuoy nstuiinadulninaussuuia
aues (EEG) iduisfuguiituiinnszudlnlihannawes
TPEYI8UIUBNAIAILALIYBY Sseizure onset zone lag
AT winsnsaafiazdauldiesndalwing
Suiinfeguniain cortex uazgnnsasienglnandsy
vilsfiswy 1Heviuanns Baazinadonyindynanseua
il ms¥aadulnihaussuufinaussdiu cortex ¢ae
nsnsin i uuinauednenseddinnyuazusiug
nidranusan el uuauesduivildAndonnis
Frlnunse Tasrindnegrmilsieveuwnves seizure




onset zone 8133x N9V epileptogenic zone 1oy
i epileptogenic zone 91998119 0LANNIN seizure
onset zone 1 epileptogenic zone NI seizure
onset zone N1SHIFNAIUVDY seizure onset zone
919 Uremeann1sdnle Tlunsesadudunn
epileptogenic zone N119A11 seizure onset zone
faugli5198REAEIuYeY seizure onset zone BN
suaflaienaviligiasmeainnistinld Sdunneienn
Lﬁﬂmﬂmiﬁﬁj\fﬂ’wﬁ seizure onset zone ‘1'71| threshold
fisnatungly epileptogenic zone LfieN el seizure
onset zone 9 threshold ﬁ@?’lﬁqmzﬁﬂﬁmmi%ﬂﬁ
JuiinlAneun1INIcn #aINISHIAR seizure onset zone
7l threshold ﬁqﬁumamemmﬂﬁlﬁummmﬁ

Epileptogenic lesion  Aosoulsanwuainaw
| = A o v a ) Aan A A
fgavesuaziduseslsamiliinnedn lagi5nanan

NRan15l4 high resolution MRI agnslsAnuiilyseelsa

]
al

Fuanameneauesismundu epileptogenic lesion
Frudlosfiuseslsnanamaisnnaueasiasdedly
3301959 WU dnvare1n1stnuie video EEG Lﬁa@’j'}
sovlsaluanaifuannmdisanaussioidostunis
FnveagUeviely Tnatanizegedslunsdaiisoslsaly
aussegindriu enafimnusudusiodld invasive EEG Lite

Preuaninseslsalaluanendu epileptogenic lesion

msndmenseslsafiiuanamensauasingg
ibiUemeainaednla Filunsdidaznulalunsdl
vauinsonluauenie cavernous angioma @19zl
winltufiasiiliin epileptogenicity wangluudiia
seelsafiiuannawaeauesssiunsiifaanyses
Tsavesauesiiuanamaiednlananissnendia Tu
UNNTMASHFRLaU9dI LB RelsAlUANBIRBNN
lvigUremeainaniednle luvagiieinunisiien
lenseelsaiiiuaina e vauestaualuuansa A
lisuduitegilihemennanednld wilunsdies
cortical dysplasia %3 post traumatic epilepsy &4
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anunsoesunglaiiseslsaiiiuninnmeaisauedens
Mbiinnstnanufisenvesdiuauedlauseuseslsa
warseslsausegsenavilimannisidsunlandnunn
(microchange) lusunisfivhslnasnseslsaiiiuain
AMEBALDY UAZ microchange 91aLduganlinnis
dnlg SnuseidiunilfennulvdoruaziBaninam
fneavesanwiwdnludin (MR) Tnefl epileptogenic
lesion 1aldaisansiiulsainninalgausslag
wzlunsdlves cortical dysplasia

Functional deficit zone AsfLMIVOIENDS
du cortex fiflaruRnUnimaniiilugiedilifionnis
¥n (interictal period) FapudnunAneiiidens
AN1NNT15Y1a1891n 508 15ALABATINI BLANINANY
Aaunfluminfiwy arnarufiaunfives neuronal
transmission senaiinanentifivesauaslaunsivmie
fiszeeiilnasnn epileptogenic tissue Tnefinaneis
a1u150l9 7 functional deficit zone WU N15ATIT
NN NTTUVUTLAMINYGT N1TRTIAN1TATNYN
(neuropsychological evaluation) nsnsranauln
AUD9 N1IMIIT intracranial amobarbital procedure
(wada test) N15M539078 PET scan #38n150539078
interictal SPECT lae interictal SPECT 2gda21:11

Wadalatesni PET scan

\0997n functional deficit zone 913liifiAw
duiuslaensaiu epileptogenesis WulunsilvaagUae
hippocampal sclerosis N15¥i1 PET scan agwuladnu
HaUnAind19n31 mesial temporal structure wagluy

~ v Ao f ¥ . A v =
N3UUeIRIevId non epileptogenic lesion NNI19139

: 3 5 El B ~ y
epileptogenic lesion Miann®1ANUN functional
deficit zone NIN119 faudNvzidedindenaraluns
111 functional deficit zone unlglunisuseidiuneunis
KRR 15189 uIdaudunusifvee functional
deficit zone U zone U9 wagiluszloviunlunis
89UDNTNNIDAUNUILAENI9UBY epileptogenic

zone




Epileptogenic zone  fAosunisussaussdiu
cortex TiflanudfglunsiliAanisdnuaziionisn
panka W HYIEM8aINN1TN %4 epileptogenic
z0ne He1959uds actual epileptogenic zone Fadu
druresaneafivhliminn1sdn was potential epilep-
togenic zone FududiuvasanaafiviliAnnsTnnas
9nn157 LEAduve presurgical seizure onset
Tneluvarddaliiisnsnsslaiisnmznizaduns
Uands epileptogenic zone g MEUlemeaInNn1e
Fnis1dsanunsnasuladn epileptogenic zone sueg

Tuausailasunisundneanld

Eloguent cortex ADAILIUIVDIALDIEIUY
cortex Aiflnififiianudfey Tneanunsaialdlaenis
1 electrical stimulation N15%11 evoked potential
A15M599M38 MEG, functional MRI %158 PET scan 1ag
miﬁ%ﬁﬂ'1'ﬁquLﬁwﬁwﬁmaaauaqmﬂmsmﬁmﬁma%
ansanansallaarmtineunisiidauaziin1sun

AufudUlIenaunITNIGn

References

lpgasuns3ante zone 719 9 WU symptoma-
togenic zone, irritative zone, ictal onset zone, epi-
leptogenic zone, functional deficit zone 59184
epileptogenic lesion waz eloquent cortex dA21u
1AL UIN U TUIUBNTATLNLNLAZ YD UIUAUD S
epileptogenic zone Lﬁ@ﬁ’l%@;&ﬁﬁlﬁlﬂﬁ’lﬂﬂﬁLﬂiwﬁ
LLazﬁﬁlﬂdmiﬂmimﬂ'ﬁmé’]’m%’ﬂmﬂﬂwkﬂam%’ﬂﬁ
Aesterfudniiolildnanissnuniia uenanitoya
lea1nnsAneIfemIudNN US89 HFO-generating
zone U epileptogenic zone ﬁuﬂﬂﬁuiuauﬁﬂmasﬁ
anuUslevdunntulunisusedfiuiion1suidngne
Qﬂaaiiﬂau%’ﬂﬁﬁasiamﬁu%’ﬂ

1. Carrefio M, Liders H. General principles of presurgical evaluation. In: Liders HO. Textbook of epilepsy

surgery. 1sted. London: Informa Health care; 2008. p.409-422.

2. Rosenow F, Luders H. Presurgical evaluation of epilepsy. Brain. 2001;124(Pt 9):1683-700.

3. Holler, Kutil R, Klaffenbdck L, Thomschewski A, Holler PM, Bathke AC, et al. High-frequency oscillations

in epilepsy and surgical outcome. A meta-analysis. Front Hum Neurosci. 2015; 20;9:574.

15 May-nugust 2016 Epilepsy Digest




Hot Topic |l

L

Next-generation sequencing in neurological diseases

w.oy.Uoonne disowa  uw.nquouse suln Aw.0Y.00dou ANUAWS

FusaurrudiSavedasimsiluuyed el
A..2003  Mswrmdlatinsiasuudandiggandsdluy
(post-genomics era) AN1TAUNUANARNINUTNTTH
29415ARI99) WINUIY AANATINUIVBINATANITATIA
ynaeyugmansTvinlvinsfumuiuiiAedestunis
Aelsafindu ognslsfinnu nismsaitdadelsalungs
9IMIMaszUUUsTamATdnuagendinuainvans
1wy Lsmautn (epilepsy) NMazRaIUINTaEIYI00R00Y
(developmental delay, regression) FaduSesiivime
desnifthedndngflenisuansnsaddnitlaidinng
wzas Mirliannoidedunenlsavdessyduiiiien
Tosrvlsaldodreusiugr Snianisnsanidadonis
ﬁuqmam%éﬁamﬂﬁﬂaaﬁuqmamiwué’ﬁLamﬁaiﬁaﬁa
lsanessuulssamldssezaidoutisuukaziiaily
91939 unsEN e a.a. 2009 uduint nsld
walulad next-generation sequencing (NGS) 74
Usznausme whole genome sequencing (WGS), whole
exome sequencing (WES) 1usu laidruniunum
oghannlumsdigitadodiaendul uasfuuiliiley
unsvianesntulueunandilng

wAlulad next-generation sequencing (NGS)
Aoozls

Foudd a.a. 1979 1uduun Iadnnsaonsia
Wugnnssulagodeaiia Sanger sequencing Faduny
108 Frederick Sanger 2 Juwadiafildlunismaidu
waluansiugnssu DNA siexnladnsiauinalulad

AudlunnanuAIeeile N15IATIEvidayakarnis
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MABINLNSIOBAENS  Isowenunaswhaonsnd

Useiiuma anunsavhlisgesinsuavgnsios welulad
NGS 91#enannI3ves Sanger sequencing uAitAIY
a1unsnluNssEydRuLUaTedan s ugnIsuluaie)
Suldndoun fu wWasuwlamwinnslnseity “fiag
fuvie” MR ety “rangiurdanions fu”
(high throughput parallel sequencing)lsﬁwﬂiswgm
naaznsweInsla NGS Suunesndulssinnlng g
aoauszLnm leln whole genome sequencing Wuns
Anszaimanduiuaieslu %Qﬁﬂigmmamﬁué’m@
W& Wag whole exome sequencing Hunsiesei
sz ufias1slusiu (coding region)
139 exon (gﬂﬁ 1)

aRuLUanlAaInIEN1sAINa Agniiu iy

varuualualune1984 (reference genome) Tugnu
Toyaneq Fetagtuivisgrudoyaifuresaulne
(unpublished data) kazuoIs19UTEINA (Exome
Aggregation Consortium (EXAC, http://exac.broadin-
stitute.org/, 1000 Genomes Project, http://www.
1000genomes.org/, UCSC Genome Browser, https:
//senome.ucsc.edu/) Fsaznudduiuaiuanengly
figont “variant” egnsednnazaneiiailuslaeiivs
variant l913azfinansznufen1svinauYesduLay
\Aerdeaiunisifnlsa uay variant Adslianansossy
audR s enui st estunisiinlsale dafy
i evinlsfannnsaszyanudAyved variant ludud
Aeadosiulsaliogagniesuazusiugy Jsdududs
o1fedeyaduUszneu WU MeaziBnenisnisadin
finulugilae n1swu variant luasn@ndus vesnseunia

Auae wazdiiliiulse dayavesnisnaneiuginulu




futluithesedug uasnsnwransgnuges variant
fonsvihutifivesdu (functional analysis) Wusiu 9z
Fulddn nisamlagerdemalulad NGS Hu annsn
ihlugnsfunudulminienaiieatesivlsa siliidn
arudenudladeatunalnmafnlsauiniy

Next-generation sequencing (NGS) nu
TsAaudn

a A a 1% Y} a U v Yo Y
‘EJuV]LﬂU??J@QﬂUﬂ']iLﬂ@IﬁﬂallﬁﬁﬂvL@?Uﬂ'ﬁﬂu‘W‘U

a

mw‘ﬁgul,saa"] ﬁg\ﬂumju benign epileptic syndromes
WU absence epilepsy (84 GABRAZ, 8u GABRB3) >*
juvenile myoclonic epilepsy (81 GABRA1)? generali-
zed epilepsy with febrile seizure plus GEFS+ (8u
GABRG2, 81 GABRD)® 1ushu wazdm3ungu epileptic
encephalopathies &sndilddinsdunumsnaneiug
(mutation) TuBu SCNIA F9vilsiAn Dravet syndrome
U Ae. 20017 Taewmalulad NGS MsAunuBufiien
Posriulsraudn nqu epileptic encephalopathies i
wnTuegefnnslan lutimdwind . 2010 Tne
lnzogeddunguiaeiinidn (early infantile epi-
leptic encephalopathies) ®'° wWu 8u ARX, CDKLS5,
SPTAN1, SLC25A22, PCDH19 haglaidn1sAununIs
naneugludufienaietestunalnmsifalsn wu du
AAe1daeiu ion channels (SCN2A, SCNBA, KCNQZ,
KCNB1, CACNA2D2) Bufiiiendosiu synaptic vesicle
release (STXBP1, DNM1, NECAP1, TBC1D24) Builiien
U93fiU neurotransmitter membrane receptor (GRINZA,
GRIN2B, GABRAI) &1 i mafiunuamsvneanug-
nssumanivilfdlanalnmafalsannduuasiilug
n153nefisnzazasld Wy n1sada Lysine Tu
mmisuaqg’{ﬂw pyridoxine dependent epilepsy 7ifi
anuAnunfvesdu ALDH7AT SaduBuiiasalusiv
dmsunszuiunstesdany lysine inlgUleidnaun

LA L AW il
nsfvule viselugUaelsmautnMalignant Migrating
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Focal Seizures of Infancy (MMFS)) fifinnufinun@ives
B KCNT1 wu3n n15Wen quinidine 7y partial
antagonist Y89 KCNT1 HglvigUhgunseiiannisdn
tovawongndnuardimunmsiiasuls > iy
Tsswenunagunasnsal wugthemsnusniinlsaandnd
Linauauesdesniutniiounnaiingiuds pyridoxine
(vitamin B6) wsian1saAIUANeINITNLAME pyridoxal
5’-phosphate (PLP) unlUdn1s3fiadelsa PLP depen-
dent epilepsy FammaBudiilaeg whole exome sequen-
cing wunsnateuglugu pyridoxamine 5-phosphate
oxidase (PNPO ) danaliitasvmoulusllunsidsy
pyridoxine Wag pyridoxamine Wu pyridoxal 5’
-phosphate (active form) miwummﬁlﬁtﬁmmﬂmi
naneugiana 1l vildunmdanansaanentudnda
'S'ub’] wazUFupUInen pyridoxal 5’-phosphate Lﬁa@m
g1nstnle

ﬁm%’ubﬂam%ﬂﬁwuﬂaﬂiwﬂmﬁ 19U temporal
lobe epilepsy l#TinsAnuisaimgiiinanauin
UnAn1anugnssulagld whole exome sequencing
MU0 Michel Guipponi wazany Tud a.a. 2013
NaINg miﬁﬂwﬂuﬂiam%”sﬁﬁﬁﬂw temporal lobe
epilepsy S1uaumnenuin fufiertestunisiin

Tsno1avzeguulasiuloudisumis 3626 '

fakfalebt
Anwlulszinealuwes Zhigiang Shaa wayamy Tud
A.A. 2015 Wumiﬂmaﬂ’uﬁ:mmﬁu SUN domain-con-
taining ossification factor (SUCO) Aendeafiu severe
temporal lobe epilepsy wasfinsneaeaiiuiuly
cultured cortical neurons Wi n1skaneanTianas
v9981U SUCO vl dendrite w84 cortical neurons
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Tudszwanauelsuuavosninionuin msls
walulad NGS anunsalinsidadeanmsniesiugnssy

1821 Zprdulsq

voslspantnlaUssunusovas 21-68
weruagasnsal Msdnwiludieiinlsnandndads
Linuaumaiidaiau densdniieualden Siaun
nsadvisennnes waznmdnasdateslinunnuin
Unfiflesungannisdnle wuin whole exome sequen-
cing anansadudumsiiadelugUae 15 51e NI

24 19 Anlusesay 62.5 (unpublished data)

NMITIUTINTayan1sguasneUielsaay
dnfilsmeruiagmasnsal wunsagUiswudladuany
Uszinm Al

1. anwagnueddndiladungueinistaau
LAZN19897599 whole exome sequencing ¥I88UU
aa [ 1% I v I3 I3 o d‘d
nstadelsald W gUlesanianlsaaudnassseind
o 9 A avy A |
210159 nedlaf ke wansramdulndauealunuay
AaUnftug9Iutnsn wazanstnlinevausesae
Audn wu dilantin (MY sodium channel) dnwagnNIg
Aatinsanatliinlanu Dravet syndrome Han15m53a
1nt whole exome sequencing WUﬂmaﬁ’uﬁﬁuﬁu
SCN1A

2. anwagnadinuislsenmsinlanulsatig
gaflanuunnseangUledidlvg (atypical presenta-
tion) 1Wu flhewfinergdseu fernsdniimunlden
LaeRmuIN1591 Awa1ead uwswmdnlilinausany
subependymal nodule Yu1AUTZUIAL 4 HAFLUAT LA
N3ITIATNMELAZNITNTIINIBIFURNsIaealY
TinuauAnUn@duq (clinical diagnostic criteria)
Lngn1933d8lsA tuberous sclerosis complex
a8 WeinN13n929la8 whole exome sequencing Wu
mMsnanewuguesBu TSC1 Jsanunsadudiulsa tuberous

sclerosis 9114 genetic diagnostic criteria
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3. dnwaynerdatnfidelismzifiomerias
Vibisgyanmnbiegisuiueu W §Uaeinnisnngy
early infantile epileptic encephalopathy Fao1972
NAMNEUVAVAINUATIHENANURAUNAVN SN
elugfthenguilfllainuanivnan MRl wagnsasIams
metabolic g‘uﬂ WUIIN1595391A8 whole exome
sequencing Wi VA1EIIHAINITANUNIINAENUG
Tudum199) WU SCN2A, SCN8A, SCN9A %38 PCDH19
Husu Fahlugmaidadonassnwfidumziangadls

(precision medicine)

Next-generation sequencing (NGS) nu 15a
SEUUUTZENDUS

walulad NGS WumsesdledAglunisitady
lsAssuulsvannuanengy velungy developmental

20,22,23  neyromuscular

delay/regression, autism,
disorders iU inherited neuropathies,?* N§uaIN"3
ataxia 2° uaz 13A neurometabolic disorders {Ju@u
N13AN¥1999 Maja Tarailo-Graovac Lagay ANUN
Tu115815 New England Journal of Medicine Tud
A.A. 2016 WU Qﬂwﬁﬁmmimﬁwuﬂszmw uay
NANTIIRTIINIG metabolic Wummﬁﬂﬂﬂaﬁiwmma
Taliuutdsa n13m923lae whole exome sequencing
ansayaeidadelsalalugvae 28 518 310 41 918
($owaz 68) uagduiu 18 518 (Sevay 44) dnanenis

Wasuulaansquasnengioae

N1391973lA8 whole exome sequencing %78
TWfinsnuanwaznsuansesn (phenotype) lanain
NAUIINAMUAAUNAVDITULABINU (phenotypic
heterogeneity) wu nsdifUeiineieeigiid w1y
nMsanailsmeuiagansaisetyviiauing
annee Mnfiduldiduiundwasfeaneiiu nsn
INIYNU spastic tone, hyperreflexia Way ankle




clonus HANIATIINULLNUBANKALAINLDNDLTTATY dmfungulsamsszuuyszamiuginginy

wshindnlnirauesldnuaiuidaund nan1snsialag 188 U Parkinson’s disease °2! uag Alzheimer’s
whole exome sequencing Wun1snaleug lugy disease 32 n1sAnwlunseunsafUielagld whole
alial fibrillary acidic protein (GFAP) Faidudufivien exome sequencing NUAUFNWUSVOIANURAUNG
Featun1siinlsa Alexander disease 26 9ziiuin Tudu EIF4G1 way VPS35 Tu familial Parkinson’s
é’ﬂwmzmmaﬁmaqQ’ﬂwiwﬁumﬂﬁhqmﬂ@qﬁmmi disease wagdu NOTCH3 Tu familial Alzheimer’s
WAuidndihe Alexander disease iwuludn agfiifan  disease \Hufimanteiumalulad NGS astilugaa
N130A0NBY MTIATNNNUATEELR waznu long tract immLﬁﬁﬂ'«aﬁmﬂsﬁyw,l,azLmeﬂumi(ﬂLLa%’ms}m'%‘a

sign Mwdndisdanesdiulrgaznuanulaund (hyper-  Jasiulsaldluauian
intense T2 signal) U039 white matter Tuauosdqu

w1 22" Daniella Nishri uazanz ?® Tesieaunsdl  gyaldsluauias

JUeiinlsn Alexander disease 81 10 iiouiid

a1nsniedtinaateadsiulsanqululnasuinie Ae AN ea A ot

fifmunizannss Maasgivled Inaedeulm sequencing l#igminuldegnaunsvanesnntu uagen

voagnAIAnUNALaTY long tract sign ATININMY  {§irglunisdmsiafignasdess msdnuidelngld
lainufiswln wa serum lactate aglunmusinirougs whole exome sequencing vinlanunsaAunugul

nvidndiadaunany hyper-intense T2 signal U3l siyluganudnlalunalnmsifelsauazihlugmssng

periaqueduct, caudate nucleus VIs@os119 LATNY  figqmngld (precision therapy) athdlsfimnu n1sase

cerebellar atrophy msmm@ymmmial,ﬁaﬂwudw A3 Tag whole exome sequencing Ssiidesdn (asan

fonmamessuudszaminntudelingdudie (epi- \Fumspsebuamzdniinsailusiunasudon

sodic deterioration) awndisgaduaimantuiln Tn&ifiaviniiu (coding and flanking intronic regions)
auesiiong 4 U 9 1fiou wu signal change 7l caudate  Faflogifivedoray 1.5 vosanswiugnssy DNA Havan

heads, brainstem, white matter 2 magnetic  qpqnud fadu Tufthefinsrslinunisnaeiuguie

resonance spectroscopy (MRS) #Wu31 81932l lactate auiiaundvessy Wuldladn mmﬁ@ﬂﬂamﬁ]%agj

peak genInAUNf nsdntundadedsnsvlianingn Tugaudug Ainsly WES Talanunsansaanuld sudu

ild ddldiininsadaeimaila whole exome g ldinalianisnsaadu wu whole genome sequen-
sequencing wumsnaesfugluiu GFAP $1eBuduNTs  cing Filunad Svldiuilunsvansunnin iesan
TWadblsn Alexander disease nsdidandniuandli  fgummanduaziiruendunlunisulana eghls
Wit whole exome sequencing faglunsidadblan A Mswauegrsdeiloswaamalulad NGS zte

iluiheiflonnisuansmandiinuisegauansisiu Wnsasamanimgyaiugnssufiusyavsammanntu

psRmuSANiieg Tt s
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wAlUlad NGS BUIUNUINegIauINAanNIsINIREWaLNITSNYINIBNIEABISANINTY NLUTEANSAWluns

guashwUae Tnsanivegrsdadsavneszuudssam sgndlstny walulagiinandndusesendudeyanenadn
Inulugtheuazdeyavesan@naue luaseunsh Fududwddgysilulilunmsusadiusasnsudana iy n1s

fudoyanediinfiaziden wiug wazgndes Usenaudunisiaugiudeyaiinesdes suumsrnusiuiiowasnis

wusludeyasenivanriuasdiduasuliiinesdrnuinausmhludssgndliieuselevigegalumsidadeuas

auadnuEdle

#d3d

9

wialulad NGS vilinis
aTIviiadenseniugAans
wlduandunitlueda fuse-
leglunsifdadelsnmnige sau
WalsAnmeszuuUszam nsin
walulagaenanunldlunig
ARNNDYIANIZEN @N1T0UN
Tugnsitiade nsguatnw N3
Uasriulsalaogadiusz@nsan
AU UBNING URHGIENG i
1§ ansnsailufnusesen Ll
TiAnesdruilnl diludnis
Wawogsoriiomasdadiu 3
sufulssloetbnadeny
uazUsEnavsIf

|

s DNA

1

o3 DNA fragments

o7

winalsunal Coding exons N

-

Whole genome sequencing

Whole exome sequencing \
syusnduusiluzivg (generate sequence “reads” )
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wiguAudTunatede (reference genome)
CBTBCTOCAGTEA

e

syuFuKny variants

Het C=A Hom del-G

Sesigvivnanudiduasg variants
Andayathiasswndaaas (bioinformatics) wsa functional analysis
Codon 121 GGA>AGA
=
Exon 2, c.361 G>A

Human LYGARSGRSVAL
Rat LYGARSGRSVRC
Mouse ALGYRSGRSLRC
Frog  VLGLRSGRILGC

Gly121Are

UM 1 wanadunauNTIATITRiiev variants 7id1alng next-generation sequencing
AnLUaINI191n Foo, J.N. et al. Nat. Rev. Neurol. 8, 508-517 (2012)
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A13197 1 wanspaiandAnsnseAuduledveseniudnusasuin

yilnvoudulusiiidena

¢ AnauUAvaINsnszuduled
Carbamazepine ns:ﬁumsﬁ'mu CYP2C, CYP3A,CYP1A2, EH, UGT
Clobazam Taifi -
Gabapentin Taidl =
Lacosamide aifl -
Lamotrigine fifgudaniesinanuudtias UGT
Levetiracetam T3 -
Oxcarbazepine NITAUNIMIIUAN TR CYP3A4, UGT
Perampanel il .
Phenobarbital NITFHUNITNINL CYP2C, CYP3A, EH, UGT
Phenytoin NILHUNITNNY CYP2C, CYP3A, EH, UGT
Pregabalin Taidl -
Topiramate NITFUNIININIU -
Tudanistinan
Valproate fufanninay .
Vigabatrin =
Zonisamide Tudannsinan =

A191991 2 LAAINATDIDUATAIEIUR9E1 phenobarbital fAafugn@du

'
v oo v A

Carbamazepine

WL UDATNVDY carbamazepine

l¥ mean plasma level 984 carbamazepine anas 33%

vl mean plasma level 984 carbamazepine-10, 11-epoxide LAY

24%

Gabapentin

Liindunsisen

Lacosamide

WML UDATUVDY lacosamide

A1 mean AUC 984 lacosamide anas 30%

Lamotrigine

WIMLUUMUBETUYD lamotrigine

M clearance 984 lamotrigine 8193zLANEN 100%

¥ mean plasma level ¥89 lamotrigine anas

Levetiracetam

VANLULNUDATUYDY levetiracetam

A1 mean plasma clearance 84 levetiracetam LY 26%

A1 mean AUC U84 levetiracetam anad 21%

A1 mean plasma elimination half life 484 levetiracetam anad 30%
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A1997 2 LAPINAYDIOUNTAILIUI8 phenobarbital Aanutnaau (se)

Oxcarbazepine

Wiuunueafuves 10-hydroxycarbazepine
A1 mean AUC 983 10-hydroxycarbazepine anas 25%

Phenytoin

NANSENUADIZAU phenytoin HaInnaty AIANISEIN WANANISANY
d@rulnginuindsmalainin

Perampanel

Lifimsfinwuaniamquiersasyilviin iritability

Pregabalin

lfedunsisen

Topiramate

VLU UDATNYDY topiramate
A" clearance U84 topiramate LY 2 i1
seaugnluione1ranal 68%

Valproate

Wiaaunuedtuves valproate

A1 mean plasma level Y81 valproate anas 37%

navaansiin SunsiserlildiAnanms clearance usawdinai

metabolic pathway mi’[ﬁﬁ'mﬁ’umﬁdmaﬁan'lsnsszc-‘r"ul.é‘u'!mﬁﬁmaﬁ’g
gyliAn hepatotoxic Ianmsiiudiuwes d-en uay 2-g-en

hepatotoxic metabolite

Zonasamide

Liiedunsnse

M13197 3 LAAINATDIY phenytoin siafudn@Iduy

24

Carbamazepine

WL UeATLYeY carbamazepine

A1 mean plasma level 489 carbamazepine an 44%
laldsnansynune carbamazepine-10, 11-epoxide (active metabolite
U84 carbamazepine)

Gabapentin Liinduasisen

Lacosamide I UBATLYDY lacosamide
A1 mean U995E6U lacosamide anad 30%

Lamotrigine Wisunuaaduves lamotrigine
A1 mean plasma clearance ¥84 lamotrigine Wi 125%
fisenuindlelsufuia chorea

Levetiracetam Wuuueaduves levetiracetam

A1 mean plasma clearance 984 levetiracetam WuT 26%
A1 mean AUC 84 levetiracetam a91a4 21%
A1 mean plasma elimination half life 484 levetiracetam anas 16%
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A197197 3 UAAINAUDI81 phenytoin ABAUTNAIOY (#19)

Oxcarbazepine ILIUNUDATUYOY 10-hydroxycarbazepine
A1 mean AUC %94 10-hydroxycarbazepine anas 32%
Perampanel WKL UDATNYDY perampanel

A1 mean AUC 984 perampanel anas 50%

Phenobarbital Fuduuunuodfues phenobarbital
A1 plasma level 983 phenobarbital ALY 50-70%

\ilunuaagues pregabalin

Pregabalin A1 mean plasma level 984 pregabalin anas

A1 mean pregabalin Gy, Waz AUC anas 14-30%
HAAINATIBILTUNADINATAUNTBUB IS

Topiramate ILILNUDATUYOY topiramate
A1 mean plasma clearance 983 topiramate Wl 2 Wi
A1 mean plasma level 984 topiramate 8193zaAA3 50%

Valproate s unUeaTuves valproate

A1 mean plasma level 481 valproate anad 37%

HaveInsiAn sunshselilfiAnnns clearance usiazdnaii

metabolic pathway nslisiufugiidmananisnszduidulsivatss
2yhlsifin hepatotoxic 1#anmsifisduves d-en wag 2-d-en

hepatotoxic metabolite

Zonisamide WML UBATUVDY zonisamide
A1 half life Y89 zonisamide anad 38-60 L4
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A19799 4 LAASNAUBIEN carbamazepine ABAUTNAIDU
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Gabapentin Liiindunsnzen
Lacosamide \usumueadduves lacosamide

fin mean plasma level ¥89 lacosamide anad 26%
Lamotrigine \isunueaTuves lamotrigine

A1 mean plasma level 483 lamotrigine anas 30- 50%
Levetiracetam Winaunueaduues levetiracetam

A1 mean plasma clearance U094 levetiracetam WHNTU 26%
A1 mean AUC 984 levetiracetam anaq 21%

A1 mean elimination half life ¥84 levetiracetam anad 16%

Oxcarbazepine

\isUuUeATHYes 10-hydroxycarbazepine
A1 mean U84 10-hydroxycarbazepine AUC anad 35%
Tnavilugdnazlalvien 2 stadisamudu

Perampanel Wnaunueadures perampanel
A1 mean perampanel G, 8083 26% ey AUC anad 67%

Phenytoin sufU phenytoin 8199vanas AT wie iy

Phenobarbital Lifindunsisen

Pregabalin luindunsisen

Topiramate uuunueadues topiramate
A1 mean plasma clearance ¥84 topiramate iyl 2 111
A1 mean plasma level ¥4 topiramate anas 40%

Valproate WiasunueaTuves valproate
A1 mean plasma level U84 valproate anas 39%
KaveIn1siin SunsisenliliiAnanms clearance usdwail
metabolic pathway mslismiugnitdsuasionisnsedudulssivansdh
azvhliiAn hepatotoxic Idannsifiudures d-en uay 2-d-en
hepatotoxic metabolite

Zonasamide \iaunUeATuues zonisamide

A1 half life 989 zonisamide anas 36A1 half life ¥o9 zonisamide anas

38-60 471319
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A1979% 5 UAAINaUDE valproate AioiutnAIdU
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Carbamazepine Fufimsaunuedfures carbamazepine-10,11-epoxide Wag mean
plasma level ¥84 carbamazepine VvendsunUandniios usuna
S780U9RUE 25%

Gabapentin Liindunsnsen

Lacosamide lLifindunsisen

Lamotrigine FudaimsiuunueaTuves lamotrigine IngA1 mean plasma clearance
989 lamotrigine 3¥anal 60% FedwastTaIunAatnauhlilena
\An skin rash wasliiugvsmMsinulsnaudnlea

Levetiracetm luiAndunsisen

Oxcarbazepine

laidanaraiunuedduvos 10-hydroxycarbazepine
81 valproate 9¥ued 10-hydroxycarbazepine Juiiudayiiu

Perampanel linounsnsen

Phenobarbital fudansiuunuedduves phenobarbital usgunsAseTiiaia
vannvangludiheusiazau druluajasvilisediuen phenobarbital i
30-50%

Phenytoin fimnmanvanglugiewsiazau uaglufisaudediuazianuuaneie
fuileliensiuiusieiiios

Pregabalin liiAndunsisen

Topiramate WiNNSILNUBATUYEY topiramate A1 mean AUC %84 topiramate
anad 14%
nsldesmiuszning valproate waz topiramate finiin valproate
induced encephalopathy

Zonasamide luiiAndunsizen
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A1919% 6 WAAINAUBIEN topiramate ABAUTNAIDY
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Carbamazepine Liindunsisen wilisrenumsiie toxicity Aadninan
pharmacodynamics interaction

Gabapentin Linndunsisen

Lacosamide LailAndunsizen

Lamotrigine lindunsisen d5199ufawaved synergistic anticonvulsant

Levetiracetm Liindunsise wifinenuinineimatesims wiminanasnntu

971N pharmacodynamics interaction

Oxcarbazepine

liindunsisen

Perampanel Wianuunueaduves perampanel Imevili mean plasma AUC U84
perampanel anad 20%

Phenobarbital Laifndunsi3en

Phenytoin Fuduuunueaduves phenytoin uadimuvanvansluisazynna U
$78971UNUI1 plasma phenytoin fiszaulsgsdis 25%
Tusgduras phenytoin gdluifen msmunued@uavsinu CYP2CY
wnniluseduauddus luraei topiramate axdudimsvhauaes
CYP2C19 lousilaiunn

Pregabalin lLindunsisen

Valproate \ILnUeaTuwas valproate WlWsediuwas mean AUC w84
valproate angg ﬂ']ﬂmmlax‘lmiﬂizé’ju ﬁ-oxidation 42% way -
oxidation 36% wagiili d-en metabolite iiudy

Zonasamide LifinsAnwuilesanenia 2 failqrssuds carbonic anhydrase ¥iliAn

aMmzitunsaludeanasintllulals
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A15197 7 WARNKAYDI8N zonisamide ABNUTNAIDUY
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Carbamazepine fFudanswunueatuves carbamazepine-10,11-epoxide @swali mean
plasma carbamazepine-10,-11-epoxide C,,.x 8084 38% way AUC
anae 17%

Gabapentin liiindunsisen

Lacosamide laiRedunsisen

Lamotrigine liradunsise

Levetiracetm liiindunsisen

Oxcarbazepine laiiindunsisen

Perampanel Liindunsnsen

Phenobarbital Tiiindunsnzen

Phenytoin lindunsnsen

Pregabalin liifingunsisen

Topiramate Lifimsfnwiilomineia 2 filqvsduds carbonic anhydrase ¥l¥iAn
amudunsaludenuasinialulnld

Zonasamide LiiRndunsisen
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A15197 8 uansnavesendunlildendutnsesn carbamazepine

Antiplatelet drug
Aspirin lsidswane carbamazepine
Clopidogrel lsidswasio carbamazepine

! Antimicrobial drug

Azithromycin liidamasie carbamazepine
Clarithromycin U8y CYP3Ad vilviszau plasma level ¥4 carbamazepine g4%u 1 i

usidNa carbamazepine-10, 11-epoxide oy

Erythromycin fudla CYP3AG vhlsiszdu plasma level w9 carbamazepine gelafis 2-4
win danavinlei plasma level carbamazepine-10, 11-epoxide anas 41%

Metronidazole Wiy plasma level 984 carbamazepine 60% Linsunalnidaau
Roxithromycin laidamane carbamazepine
Ciprofloxacin L3 plasma level 484 carbamazepine

Antifungal drug

Fluconazole U8 CYP3A4 vilviszau plasma level 4@4 carbamazepine g4ldtia
141%
Ketoconazole U8y CYP3A4 vilviseau plasma level 983 carbamazepine @latia 29%

usdsna carbamazepine-10, 11-epoxide Usg

Antituberculosis drug

Isoniazid fudia CYP3A4 uazan clearance 45% yiiviszeu plasma level o9
carbamazepine galéiti 85%

Rifampicin WLLNUOATUYDY carbamazepine Y1 plasma level 984

carbamazepine anay
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A1519% 8 uansnavesunlilldeiutnaesn carbamazepine (7o)

Proton pump inhibitor

Omeprazole

" T ¥
Kalidaau veTIBUNUTISERUEY carbamazepine g4Tu UNNSIBY
wuliaeuwas

Pantoprazole

laidamane carbamazepine

Antiretroviral drug

Efavirenz

WL UOATNUDY carbamazepine KW CYP3A4 Yo plasma Cpg, V09
carbamazepine anad 29% WazA1 mean AUC 984 carbamazepine anas
27% Inglidenase plasma level carbamazepine-10, 11-epoxide

Lopinavir/ritonavir

I
et

§uda CYP3AG vilszau plasma level 984 carbamazepine 46%

Cardiovascular drug

Amiodarone lsidwwano carbamazepine
Nifedipine laidswanie carbamazepine
Verapamil fudununuedduves carbamazepine ¥l plasma level ¥83

carbamazepine g1 46% lngliidwnase plasma level carbamazepine-10,
11-epoxide

Psychotropic drug

Fluoxetine SUBIUUNUDATUYDY carbamazepine A1 mean AUC 283
carbamazepine LANTY 27% wag plasma level carbamazepine-
10, 11-epoxide g4 31%

Fluvoxamine HAlIYALIN UNTIBNUNUTISEAUEN carbamazepine g4t UNTIE9Y
wuliasunlas

Sertraline liidsnania carbamazepine

Venlafaxine laldsnasio carbamazepine

Trazodone JuguuuUeaTUYEY carbamazepine A mean plasma U3
carbamazepine LANTY 26%

Paroxetine laidswane carbamazepine

Antipsychotic drug

Haloperidol SUEAUUNUBATUYBY carbamazepine A1 mean plasma U84
carbamazepine WU 40%

Quetiapine dalif plasma level carbamazepine-10, 11-epoxide G

Risperidol SUSINUNUDATUYOS carbamazepine A1 mean plasma V83

carbamazepine LWLAY 19%
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A15197 9 uansnavesendunlildendudnsesn gsabapentin

Antacid

(Maalox aluminum hydroxide/ am oral bioavailability 89 gabapentin 20%

magnesium hydroxide)

Cimetidine WA mean AUC v89 gabapentin 24%

Naproxen Lﬁuﬂﬁsamﬁmaa gabapentin \fitA1 mean AUC 989 gabapentin
13%

a A av g [ Y -
A15197 10 uanswavesenauildlveniutnmesn lamotrigine

Analgesic drug

Paracetamol an AUC wag elimination half life 483 lamotrigine a3 20% way 15% Muaeiu

Antifungal drug

Fluconazole laidanasio lamotrigine

Antituberculosis drug

Isoniazid fuguuuusaduves lamotrigine an plasma clearance 989 lamotrigine 15%
Ethambutol WuuUeaTue lamotrigine iy plasma clearance ¥84 lamotrigine 2 i1
Rifampicin WiLLIWUaaTuvas lamotrigine YW plasma level 984 lamotrigine anas 44%

Antiviral drug

Atazanavir WUNUaaTUYee lamotrigine an plasma AUC way plasma half life 989
lamotrigine 12% Wway 9% MUAGU

Atazanavir/ritonavir | \issunueadawes lamotrigine am plasma AUC Wag plasma half life 84
lamotrigine 32% way 27% ALARU

Lopinavia/ritonavir | WiskkUaaTNUes lamotrigine an plasma level U89 lamotrigine 89 55%

Ritonavia Winunueadues lamotrigine &f plasma level Y84 lamotrigine
Psychotropic drug

Sertraline Wiy plasma level 984 lamotrigine 2 Wi

Paroxetine liidswasia lamotrigine
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a A A 1 YY) 1 o |
A1519% 10 uanswaveseduilileniudngesn lamotrigine (siv)

Antipsychotic drug

Risperidol

laidsnane lamotrigine

Olanzapine

an plasma level U483 lamotrigine YW G, kA% AUC anad 20% Way 24%
UGG

Oral contraceptive

Wiuunueafuved lamotrigine ¥l plasma level 984 lamotrigine anas 40-60%

A15199 11 uanwaveseaunllleiudngeen phenytoin

Antiplatelet drug

Aspirin

laidsmasia phenytoin

Antimicrobial drug

Amoxicillin

Laidsuasia phenytoin

Clarithromycin

sz plasma level 484 phenytoin gslafis 82%

Erythromycin

laidsasie phenytoin

Metronidazole

walidaan vienenuIliasuulas UNTIBNUNUTISERUET phenytoin g4l
UNTBNENUTIAN plasma level 15%

Ciprofloxacin

ralidman vieenenulindsuual USeNURUTISERUET phenytoin 84Ty
80% UNENENUIIAN plasma level

Co-trimoxazole

Wlviszdu plasma level %84 phenytoin g4

Antifungal drug

Fluconazole

yvisedu plasma level v84 phenytoin galatis 128%

ltraconazole

Wszau plasma level 484 phenytoin g4 10%

Ketoconazole

laidamano phenytoin

Miconazole Msedu plasma level ¥84 phenytoin gslafis 50-180%
Posaconazole yviszdu plasma AUC level 484 phenytoin g4 25%
Voriconazole ilsiszau plasma AUC level 484 phenytoin g4 80% plasma level 484 phenytoin

galans 70%

Antineoplastic drug

Carboplatic vilwseeiu plasma level 483 phenytoin anas 50%

Cisplatin vlsesiu plasma level 984 phenytoin anas 78%

5-fluorouracil ilvisediu plasma level 83 phenytoin g9

Methotrexate Wlnisziu plasma level 983 phenytoin anas wie19azidunadin methotrexate
a1y mucosa YBINUFUIMNT

Tamoxifen lviszdu plasma level 984 phenytoin galditia 44%

Vinblastine Mivszau plasma level 983 phenytoin anas 39%
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A1519% 11 wanswavesenduinlilteniudnses) phenytoin (sie)

Antituberculosis drug

Isoniazid SUBULUVUBATUYEY phenytoin YilWsEAU plasma level ¥4 phenytoin gdlafis 3
Wi
Rifampicin WL UDATUYDY phenytoin YW plasma clearance level 484 phenytoin iy

109% Tunsaiilyf isoniazid way rifampicin $2uiy rifampicin avatNan1seuduw
WMUDATH VB4 isoniazid Mo phenytoin

Others

antacid 1 calcium-containing wag aluminium hydroxide-magnesium 3g8ugs
ntassd M3AATUYRY phenytoin Jamslvigvineiuatnaioy 2 Falus
Sucrafate Vil phenytoin bicavailability anas 20% mslvivinsiuegisios 2 Flus

Proton pump inhibitor

Omeprazole §udhh CYP2C19 A1 mean AUC %84 phenytoin 25%

Pantoprazole laidsmasie phenytoin

Antiviral drug

Acyclovir am plasma level 984 phenytoin 71%

Efavirenz Fudasunuaaduvas phenytoin vl plasma level 981 phenytoin isdu

Lopinavir/ WiunUeATuves phenytoin Yz plasma AUC level 484 phenytoin anad

ritonavir 31%

Nevirapine Winunuedduues phenytoin vlwsedu plasma ves phenytoin anas

Ritronavir Fufauunuedduves phenytoin ¥il# plasma level ¥84 phenytoin iy

Zidovudine lsidsmasio phenytoin

Cardiovascular drug

Amiodarone Jutaunueaduves phenytoin vlW plasma level 403 phenytoin sy

Nifedipine Fufaunueaduves phenytoin ¥1l#szAu plasma level 83 phenytoin Wiy

Verapamil Jugasunueaduves phenytoin Ylisedu plasma level 489 phenytoin Wiy 10%

Diltiazem "Uﬂ%mtmuaaﬁmm phenytoin ¥1lWszéAu plasma level 84 phenytoin L‘ﬁ'uﬁu 90%

Anticoagulant

Warfarin laidswane phenytoin

Psychotropic drug

Imipramine Fudasunueatuues phenytoin vilsesu plasma level wae phenytoin LTy 68-
100%

Fluoxetine Fudaunuedduves phenytoin Lt plasma level 83 phenytoin 300%

Fluvoxamine futaunueatuves phenytoin i plasma level 989 phenytoin 200%
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A1519% 11 wanswavesenduildldeniudnses) phenytoin (sie)

Mirtazapine lLaidsnasio phenytoin

Sertraline NaNIANYSATANLLANAAY 3 1 AsAnwnuIn lidmadellunusatuves
phenytoin yTgNWlsEiuves phenytoin getiu 187%

Trazodone FuffsiunuedTuues phenytoin A1 mean plasma v83 phenytoin sl 187%
Paroxetine laidsmasio phenytoin

Antipsychotic drug

Risperidol Jufaunueaduves phenytoin A1 mean plasma 284 phenytoin sy

A1519% 12 uanawaveseduildldeniudnaesn valproate

Analgesic drug

Naproxen ansEau plasma level U84 valproate 20% i plasma clearance v84 valproate
22% ugi valproate Juiiudayiiuvinlviiiiu valproate unbound fraction 20%

Antiplatelet drug

Aspirin w81 valproate fufusayfiuuardudinsiunuedduues valproate 66%

Antimicrobial drug

Ertapenam anszau plasma level 984 valproate > 99% nalnliinsrudaiau uaanininavdsa
siensnsvaudulesl UGT1A

Imipenem anseAu plasma level 983 valproate > 99% usinAIUNIvdwaRaN1sNsEAuOUlYl
UGTI1A

Meripenem ans¥siu plasma level ¥4 valproate 90% usAmaininzdmadonIsnseaudule
UGTI1A

Panipenem ans¥Au plasma level ¥4 valproate > 99% uiAAINNIzdmaRanIsnsEAUSUlY]
UGTIA

Antineoplastic drug

Cisplatin ansuiu plasma level ¥4 valproate anad 50%

Methotrexate anszeiu plasma level 984 valproate anad 75%

Antituberculosis drug

Isoniazid FugauunuaaTuves valproate vihlisusiu plasma level 483 valproate g9y
Rifampicin WNUNUeATNTDY phenytoin ¥1ln plasma level 984 valproate anas
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A15199 12 uanswavesnauitldlveniutnaesl valproate (se)

Antacid

Antacid ¥iia aluminium hydroxide-magnesium e plasma AUC v81 valproate

Antiviral drug

Acyclovir am plasma level U84 valproate 33%

Efavirenz an plasma level U84 valproate >50%

Lopinavir/ritonavir | lsidswane valproate

Ritronavir Wisuuedduues valproate vilvisediu plasma ve4 alproate anas

Cardiovascular drug

Propranolol laidsnasie valproate

Verapamil Fudauunuedduves valproate vilsediu plasma level 484 valproate sy
155%

Anticoagulant

Warfarin laidanane valproate

Psychotropic drug

Lithium i plasma AUC level 984 valproate 11% uag plasma level U84 valproate 7%

Fluoxetine ﬁswmm@'ﬂmﬁﬁw‘iﬁ plasma level 984 valproate q:‘*ﬁuuazﬁﬂaq

Sertraline i plasma level 481 valproate 3 11

Paroxetine laidsnasio valproate

Antipsychotic drug

Haloperidol laidanane valproate

Quetiapine laidenasie valproate

NADUATNIYIVDILINUYNADL1DUUBNLNLBINYINUTN

Tupeuilfiinusezidennguenildiuveslunsufin lnenuniueanzndsienuluuysduinny liun

1. Analgesic drugs 4. Antifungal drugs 7. Antineoplastic drugs
2. Antibacterial drugs 5. Anthelmintic drugs 8. Cardiovascular drugs
3. Antituberculosis drugs 6. Antiviral drugs 9. Psychotopic drugs
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Analgesic drugs

Naproxen  Gabapentin lidswasa naproxen
Valproate §UguuLNUDdTUUDY naproxen wazan plasma clearance U84 naproxen 7% Wag
Wiy AUC 984 naproxen 7%

Paracetamol Carbamazepine LILTIURATUTeY paracetamol i plasma clearance ¥84¢ paracetamol 52%
hagan AUC U89 paracetamol 39%
Phenobarbital ifikunuadduves paracetamol i plasma clearance U893 paracetamol 52%
azan AUC U89 paracetamol 39%
Phenytoin iunUeaTuves paracetamol i plasma clearance ¥84 paracetamol 52% L&y
an AUC U84 paracetamol 40%

Morphine Pregabalin laidwasie morphine

Gabapentin 8139341 analgesic effect ¥84 morphine 210 pharmacodynamics

Antibacterial

Doxycyclin  Carbamazepine isunueaTuaes doxycycline ¥l plasma half life anas 44%
Phenobarbital Lfisuuvuedduves doxycycline viilian plasma level
Phenytoin iunUeaTures doxycycline 119 plasma half life anas 52%
Metronidazole
Phenobarbital \fisuunuad@uues metronidazole i plasma clearance U89 metronidazole

50% wazan AUC 999 metronidazole 33%

Antituberculosis

Rifampicin  Phenobarbital ifisunued@uaes rifampicin ¥ilian plasma level 20-40%

Isoniazid Carbamazepine IiulunUadTuve9 acetylhydrazine Falumunuela d@ulvges isoniazid
wazslumwnusladluguuuuesngyia vihliAn isoniazid associated hepatotoxic
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Antifungal

Fluconazole Phenytoin lidswase fluconazole

Itraconazole Carbamazepine isunUeaTuves itraconazole viilwan plasma level ¥81 itraconazole
Tuueseaunsralinuszauves itraconazole 161
Phenytoin iLLNUeaTue itraconazole iliian plasma level U813 itraconazole
Phenobarbital {iniunueaduves itraconazole Vilvan plasma level U84 itraconazole 93%

19 plasma half life anas 83%

Ketoconazole
Carbamazepine LLLVNUDATUUBY ketoconazole vilian plasma level U84 ketoconazole
Tuvneseauasralinuszauves ketoconazole 1o

Phenytoin [sLLNUDATUYOY ketoconazole vilwan plasma level 189 ketoconazole

Griseofulvin  Phenobarbital vilanszau plasma level 983 griseofulvin wagyinlilsz@nsnInn1ssnE1ve9

griseofuvin anas edslinsrunalnfidniau

Anthelmintic drugs

Albendazole Carbamazepine uunueaguves albendazole ilfan AUC level wa half life 904

albendazole 50% uazan plasma level U89 albendazole 50%

Phenytoin iiluunuedduves albendazole viilian AUC level ua plasma half life ves
albendazole 84 71% waz 39% M1Ua9U ez an plasma level 189 albendazole 63%

Mebendazole

Carbamazepine LitLuLNU8ATUU83 mebendazole vilian plasma level uag half life v3

mebendazole

Phenytoin luLuNUeaTLU9 mebendazole vinlwan plasma level wag plasma half life ¥o9

mebendazole
Praziquantel

Carbamazepine WLMLVNUDATUIBY praziquantel vinlian plasma level wag half life ¥4

praziquantel 90% azan plasma level Y89 praziquantel 88%

Phenytoin luLWUeATUUeY praziquantel vilvian plasma level wag plasma half life w94

praziquantel 89 74% waz 86% MIUAIGU
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Antiviral drugs

Atazanavir  Valproate lindunsiseniu atazanavir

Efavirenz Carbamazepine WLLLVUDATUYBY efavirenz vilan plasma level Cmax 21% U
AUC level 83 36%

Phenytoin WinLnUeaTuvas efavirenz ¥ilian plasma level wad efavirenz
Valproate lsilfindunsiseniu efavirenz
Indinavir Carbamazepine isnUeaTues indinavir vinlian plasma level U813 indinavir 83 25%
Lersinavir Valproate ﬁugﬂLuLquaaﬁmaa lersinavir wazifisl AUC level "'t%;u 25%
Lopinavir Lamotrigine lylindunsnseniu lopinavir
Phenytoin iunueaTuves lopinavir vilian AUC level w89 lopinavir 33%
Valproate Fudauuunueaduves lopinavir waziiiy AUC level T 25%
Nevirapine  Carbamazepine iunUeaTues nevirapine vil¥an plasma half life U84 nevirapine 37%

Phenytoin LWLWLLNUDATUUDY nevirapine vilitan plasma half life 983 nevirapine 60% uag

an plasma level 904 nevirapine 1¢fs 85%
Phenobarbital laiiindunsiseniu nevirapine
Ritonavir Lamotrigine liiindunsiseniu ritonavir YUIAG
Phenytoin \auueaTuveq ritonavir ¥ilan AUC level w4 ritonavir 28%
Valproate LiliAindunsiseniu ritonavir
Zidovudine  Phenytoin Liifindunsiseniu zidovudine

Valproate §ugauunuad@nues zidovudine waziiiy plasma level Uu
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Antineoplastic drugs

Cisplatin Valproate 2giNAIULEE9909N15LAA thrombocytopenia 38 neutropenia 3 11

Cyclophosphamide

Carbamazepine LILTIUeATUTeq cyclophosphamide vilwan AUC 994 cyclophosphamide
40%

Phenytoin iLNUeaTuve cyclophosphamide virlsan AUC 983 cyclophosphamide 51%
Cytarabine Carbamazepine lilfindunsnseniu cytarabine
Phenytoin liilAindunsiseniu cytarabine

Phenobarbital lsilindunsise1iu cytarabine

Etoposide  Phenytoin LWNULLLNUDATUVDY etoposide L plasma clearance U84 etoposide 77% Wazan

plasma half life U89 etoposide a3 18%
Phenobarbital finunuedduves etoposide i plasma clearance U893 etoposide 77% e
am plasma half life ¥89 etoposide 83 18%

Ifosfamide  Phenytoin Lissumuadtuves ifosfamide Iesunusladfiifuguiuy active form
Phenobarbital liiAndunsizeniu ifosfamide

Methotrexate
Carbamazepine iLLNUEATUVEY methotrexate L plasma clearance U8 methotrexate 55%
Levetiracetam & plasma elimination U84 methotrexate
Phenobarbital \iniuuedTiuves methotrexate i plasma clearance U84 methotrexate 55%
Phenytoin WiLILNUeATUVEY methotrexate L plasma clearance U89 methotrexate 55%

Topiramate lilindunsiseniu methotrexate
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Paclitaxel Carbamazepine MiunUeaTures paclitaxel i plasma clearance U89 paclitaxel 101%

an AUC U84 paclitaxel 52%

Phenobarbital Lfinnueaduves paclitaxel i plasma clearance U84 paclitaxel 101% &an
AUC 4893 paclitaxel 52%

Phenytoin \isuNUeATUTe paclitaxel i plasma clearance ¥4 paclitaxel 101% &an
AUC 9893 paclitaxel 52%

Valproate §Ugauunuad@nves paclitaxel an plasma clearance ¥4 paclitaxel 26% an
AUC 983 paclitaxel 40%

Vincristine  Carbamazepine LWULILNIUDATUUDY vincristine Ll plasma clearance U84 vincristine 63%

aa plasma half life 989 vincristine 35% an AUC ¥83 vincristine 43%
Gabapentin laiiindunsiseniu vincristine
Oxcarbazepine lilindunsaseiu vincristine

Phenytoin LWLLLNUBATLUDY vincristine 1M plasma clearance U84 vincristin 63% ana plasma

half life 984 vincristine 35% an AUC 284 vincristine 43%

Cardiovascular drugs

Amiodarone Phenytoin LANLLLVNUDATUVDY amiodarone an plasma level

Y4 amiodarone a9 32-49%
Atenolol Phenobarbital Phenytoin iulunueaduues atenolol an AUC level wa4 atenolol a9 24%
Digoxin Lacosamide lailfindunsiseiu digoxin

Levetiracetam LiitAnsunsnseniu digoxin

Phenytoin iunuedTures digoxin @@ plasma half life 983 digoxin 83 30% an AUC level
Y3 digoxin 84 23% an AUC U84 digoxin 83 22%

Topiramate LWuIWNUBATLUDY digoxin LWL plasma clearance 983 digoxin 13% & plasma

Cmax 984 digoxin 12%

Diltiazem Topiramate auueaTuves digoxin Wi AUC 989 digoxin 25%
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Felodipine

Losartan

Nifedipine

Nimodipine

Propranolol

Verapamil

Furosemide

Carbamazepine lLnUeATue felodipine an AUC vaifelodipine 94% an plasma level
U89 felodipine a9 84%

Phenytoin iunueaTures felodipine an AUC 983 felodipine 94% & plasma level U84

felodipine a4 84%

Phenobarbital {finunueaduves felodipine an AUC ¥89 felodipine 94% af plasma level

Y4 felodipine a4 84%

Oxcarbazepine LI NUeATLVE felodipine & plasma Cmax U84 felodipine 83 34% LLag

plasma level ¥4 felodipine a3 28%

Phenytoin \iauUeaTuve losartan an AUC 489 losartan 17% way an AUC 489 3174
(Lﬂmmmualaﬁﬁéhmﬁq%‘é) 63%an plasma level Y84 losartan a4 84%

Phenobarbital Lfisliunueaduves nifedipine am AUC 983 nifedipine 60%

Phenytoin liilindunsiseniu Nifedipine

Carbamazepine isunuedTures nimodipine an AUC 983 nimodipine 86%
Phenytoin LUV UeaTures nimodipine an AUC 983 nimodipine 86%
Phenobarbital {inLNUeaTves nimodipine an AUC 983 nimodipine 86%

Valproate Fufsuamueaduves nimodipine Wil AUC 03 nimodipine 54%

Carbamazepine iunueaTures propranolol aa plasma level U84 propranolol
Phenytoin iunUeaTuues propranolol an plasma level U84 Propranolol

Topiramate liiAndunsiseiu propranolol

Phenobarbital 1fixiunUsaTave verapamil i plasma clearance U84 verapamil 3-4 L
am plasma level 983 verapamil 70%

Phenytoin ann1swa diuresis U84 furosemide mwj’]mﬁ]%Lﬁmﬁ]’mmsamms@ﬂ%uﬁmqLaummi

N3901998LANNNAVBY pharmacodynamics ¥84n150OUaLBIUBY furosemide #iln

Hydrochlorothiazide

Topiramate lgiAindunsAseniu hydrochlorothiazide
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Warfarin Carbamazepine LWLLILNUDATUYDY warfarin aa plasma half life Lay plasma level o4
warfarin ¥l PT anas Inenaqludielienis 2 fsaunu tinagAsafinuuinvessn warfarin 2 1
nddynsiianisnszAuduley CYP azfinegrafufisedldinainane Tudsiue INR asasi felu

9MITAARINAT INR 98190 4 FUAMIMAISUVSEVENET carbamazepine
Lacosamide Liiindunsizaniu warfarin
Oxcarbazepine lsiiindunsisaniiu warfarin

Phenobarbital Lissumuedtuues warfarin sils PT anas dafisesnumsiinidensenlugtas
flFsuetis 2 wlinsauiu Safnainnisnsedudules] CYP wagn1sues warfarin Jufudayfiu
dosmnnsiindunsisensswing warfarin fu phenytoin fia 2 ag1eldun nsnseduduleiuay
fudadulesd CvPaso luszpsusnUszanm 1-2 &k qrisvesmsnsedudulasinnhdudadulud
et 2 flusvezusn azvhliigrisves anticoagulant azsnnuazananasluszeymen

Valproate awugs warfarin Tunmsduiudayiiu

Atorvastatin Lamotrigine LWyl plasma Cmax 994 atorvastatin 14% wagiial plasma plasma 20H-atrovastatin

Wwag 4OH-atrovastatin ({Humunusladfiiigndves atorvastatin) 20% wag 21% muaIAU

Phenytoin af plasma Cmax atorvastatin 24% anllae plasma plasma 20H-atrovastatin Wag

40H-atrovastatin (1{Juunusladifigndves atorvastatin) 22% wag 52% AIUANU

Simvastatin  Carbamazepine LWHLLLUDATUUDY simvastatin @n plasma level wag AUC 484 simvastatin

a9 75% wagy 82% MIUAIAU

Phenytoin LWLLLLNUDATUVBY simvastatin an plasma level

Psychotropic drugs

Amitriptyline Carbamazepine iunueaTuves amitriptyline aa plasma level 59%

Topiramate iunueddunes amitriptyline i plasma clearance 9839 amitriptyline 8% i
AUC 93 tuvusla ﬁﬁqw% 8-19% am plasma level B3 amitriptyline 23-33%

Valproate §USuunUaaTues amitriptyline 1fid plasma level wes amitriptyline 87%

Fluoxetine  Carbamazepine linsiunalnnisiindunsnsensenineenins 2 ¥aunaiisneaunisiiie serotonin

= 1y & a Y}
syndrome el 2 ¥iasauiy
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Mianserin ~ Carbamazepine LWHNILNUDATUUDY mianserin aa plasma level 56%
Phenobarbital {iLNULNUBETNYES mianserin an plasma level

Phenytoin LWLLLNUBATLUY mianserin aa plasma level

Mirtazapine Carbamazepine LWULLLVNUDATUUDY mianserin 1Y plasma clearance U89 mianserin 137%

an AUC level 61%

Phenytoin iUV UeATues mianserin an plasma AUC level 47% an plasma level 33%

Nortriptyline Carbamazepine iunuedduves nortriptyline aa plasma level 62%
Phenobarbital WinLNUeATUveS nortriptyline am plasma level
Phenytoin iLunUeaTunes nortriptyline aa plasma level
Valproate ETU&LJJLLWUE)%%&J“UEN nortriptyline i plasma level

Paroxetine  Phenobarbital \fisuunueaduves paroxetine af plasma level 25%
Phenytoin iunueaTures paroxetine @ plasma level

Sertraline Carbamazepine WLILLNUDATUYBY sertraline an plasma level 62% unagdl plasma level U84

desmethylsertraline i:jjdsﬁu
Phenobarbital {iniunueaduves sertraline a plasma level
Venlafaxine Topiramate lilindunsnseniu venlafaxine
Valproate l4iiindunsnseniu venlafaxine
Haloperidol Carbamazepine iU Ueaduues haloperidol af plasma level 59-61%
Phenobarbital finunuedduves haloperidol @ plasma level 50-60%

Phenytoin iLLnUeATUTe haloperidol af plasma level 50-60%

'
a v

Topiramate Wi plasma AUC level w4 topiramate 28% wazvili AUC vasuunuslad 7idend
qwdge 50%
Valproate lilfinsunsiseniu haloperidol

Olanzapine Carbamazepine isunueaTuaes olanzapine @ plasma level 59%
Gabapentin LiiAnsunsiseiu olanzapine
Lamotrigine lulAingdunsiseniu olanzapine
Levetiracetam LiiAnsunsise1iu olanzapine
Oxcarbazepine l4lindunsise1iu olanzapine
Topiramate lilAndunsnseniu olanzapine
Valproate aaluLnusaguuey olanzapine i plasma level 30%

44 way-nugust 2016 Epilepsy Digest




Quetiapine

Risperidone

Trazodone

Lithium

Carbamazepine LULLLNUBATNVBY quetiapine WY plasma clearance 7.5 i1 an plasma Crmax
VBN quetiapine 80-100%

Lamotrigine [NLULVNUDATUVDY quetiapine an plasma level
Oxcarbazepine llfindunsise iy quetiapine

Phenytoin LWLILLNUDATUUDY quetiapine an plasma clearance 5 i1 an plasma Cmax Lag

AUC 494 quetiapine a4 27% Wag 19% Aua1aU

Topiramate lilAndunsAzeniu quetiapine

Valproate Fuduaunuedduves quetiapine i plasma level 77%

Carbamazepine LunUeaTures risperidone 161 9- hydroxyrisperidone Fadumuwnueladi
é’ﬂmﬁqwéam plasma level 984 risperidone Wag 9-hydroxyrisperidone a4 68% Wag 64% MUAIFU
Lamotrigine lallAnsunsi3e1iu risperidone

Oxcarbazepine lAndunsiseniu risperidone

Phenytoin Fudusunuedduves risperidone i plasma level

Topiramate i plasma clearance U84 risperidone 51% an AUC a3 23% an plasma level

YN risperidone Wag 9-hydroxyrisperidone a9 8%

Valproate Liitfindunsiseniu risperidone

Carbamazepine WLLUVNUDATUUDY trazodone an plasma level a3 24% an plasma m-

chlorophenylpiperazine Fauduuvuelad Ndmsiigras 40%

Carbamazepine iy plasma level 984 lithium 3.5 i1 viliAn Lithium toxicity
Gabapentin laiiingunsiseiu lithium
Lamotrigine an AUC level 484 lithium 8%

Topiramate nsiAnluiAnsunsAzeniu lithium Sslaidaiau 3 $1897U topiramate 119 plasma
clearance ¥94 lithium 36% an AUC a3 12% Wag A1 plasma level 984 lithium qﬁu 140%

Valproate ldifindunsnseniu lithium

a3U: Maindunsiseveseiuiniuendus) danuuana1eiy erfudnuisiidignaninseaunazdues

ué’u

< 4 1 o o & v v oA a o aa =) J ' 1
wulysd CYP wu carbamazepine AeluNaNlAllaIAnduASNS819AAULANAIAUTUNY RUItaaYDs CYP

o/ o

{Ha991nTANARaINRaIENIN 9193RBNIN lunTAINANdUASAsENAAY quazlitbddAgynienatin
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Highlight from international conference:

11" Asian & Oceanian Epilepsy Congress
U INM:800ND IGouwWnNUNMAY A.A. 2016

Tu Epilepsy Digest atiuil 2iiN1583UNI5UTIBENIVINTIY 4 sessions ﬁﬁﬂauhizwj'mﬂ'lsﬂizﬂgu
fnnzgaenadisiuun 18w sessions ¥4 Epilepsy and behaviour, Antiepileptogenic drug therapy, Stereo-
EEG and Brain networks #ag The use of repurpose drugs in epilepsy %Qﬂ’liﬁ’;ﬂﬂ’lilﬁ’iﬂ’]ﬂfﬂzﬂ’izﬂ’e)‘Ui‘LJ
Ereftuunmd 4 vinu deeazBenluiienudazun

Epilepsy and Behaviour

asUmsussenglag W.0J.NUSISSHU NANYNYIOF
MAJBINUISIOBANEAS ANIWNEMEQS UMINENaaIBeoliL

u session # Hillevgeeuraula og 2 1504
Aggression in epilepsy e Behavioural problems in

children with epilepsy

Aggression in Epilepsy

usseelae Prof. Sung Pa Park

Aggression :ﬁ’ﬂmmaﬁummqasmﬁmmﬁuﬂﬂa
dawaideuag interaction seaudusanivlumisau fn
ilAnaulifisnels ageression aadfivaaguuuy
aggression-related feeling 1u»15uallASs (anger or
hostility) #3® aggression-related behaviours 13u

physical or verbal aggression
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Tunsnsuungannisfinenludaineassias
Tunywdnwuin subcortical brain regions WuUTHIM
limbic system Tngianiz amyedala aziigadesiv
aggression UTNPNUNNATUNNINUIN amygdala tag
hypothalamus ﬁ'jui"mﬁa';%’aaﬁumsum%iﬁ (anger)
wazna (fear) Tngduvosauasiiuiina dorso-lateral
prefrontal cortex (DLPFC) wag orbito-frontal cortex
(OFC) 2zt dudalasu input 910 amygdala Lagaues
vinailndiAss (medial temporal area) ﬁﬂﬁuﬂigm
Y94 aggressive behavior fnazunainnsheuiianas
989 DLPFC way OFC uazn135vna1uil il ud uaes
amygdala




TunnanguraunenuITiiAuRANAI9Y89A 1Y
YNVBIN1INTENINITIULIY (violent) vTanseinig
JUWIITWAUB1YINTTY (violent crimes) Tung
tinlnwiflsraudnuioliflsaandnianse Tuilagdu
L%ai’l aggression during seizures ﬁ'uﬁ'm‘ﬁumammﬁﬁ
simple W& un-sustained IINWUYI postictal dnwz
aglufinsnaunuduruiunisami

Epilepsy and aggression i postictal con-
fusion with aggression ﬁ?u lﬁﬁﬂ’lii’lax‘i’mﬁ’lum’]mﬂ
fvanau oranulddszanafosay 5-50 vesielsn
autn Yadeddu risk factor 16#”Lm'ﬁ§:ﬂwﬁﬁ organic
brain disease fasugiugs InsAnwilias taeidu
rﬂﬂw epilepsy surgery {012 mental retardation
Ygynmsdnnsrangoenesiueme (depression anxiety
osychosis) Meguenfudnvaned Wudu 9afidnazin
Hoymiduausuusinuindosay 22.8 induludg
postictal psychosis $o8ay 4.8 IAATULUU interictal
psychosis wag3oeag 0.7 wuwe postictal confusion

'
wa a

neidadelsalunguinuin nsdnyse aing
duddny Tnsanzvanuludadestlym ageression wie
JaymInnvdugiidundeu NMseTasanIeneIeLLes
M309508UIAEU UNATY Unanaen wHaaINNTEUYY
viounailoafanusuusdld Tuwdnsnmaiadindy
N15%1 screening tools Buss-Perry aggression
questionnaire Yue1vaziiusslowd N15n399 EEG waz
VEM 819920 bilateral slow wave $391939¢ 8@ty
auu ictal violence e n1svinInatgauas CT/MRI
g1aiuseslsanig uisegafiidu risk factor ves
aggression Lazlun1INIIUINBI1INY early sign of brain
damage lauriu
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Determination of causation of aggression
in patients with epilepsy (ictal violence) & re-
commendation 984 international taskforce &4

tJus1897u31n Delgado-Escuela et al 2002

1. The diagnosis of epilepsy should be
established by a neurologist with special training
in epilepsy

2. The presence of epileptic automatisms
should be documented by history, closed circuit
television monitoring and EEG biotelemetry

3. Presence of aggression during epileptic
automatisms should be verified by videotaped
recorded seizures and correlated with EEG ictal
epileptiform discharges

4. The aggressive or violent episode should
be characteristic of the patient’s habitual seizures
at which point

5. A clinical judgment should be made by
the neurologist who will then attest if in his or her
opinion the act and or alleged crime was part of

seizures

Usyni5oeennugniu aggression

« Negative psychotropic effects in AEDS

Direct (drug-related): 1ina1n mechanisms of action
%39 drug toxicity %38 drug withdrawal Indirect
woadu

1) epilepsy-related (forced normalization, release
phenomenon, postictal and peri-ictal psychosis,

severity of epilepsy, limbic system abnormalities)

2) Patient-related HUleilUszifienn v3eUsyin
ATAUASALINUANURUUIENIIALNY




» AEDs related to aggression or irritability

1) First generation: PB (LANLEN LLaw;I:ﬂ’JEJ MR), PHT
(nslitdl drug level @9), BDZ (luiiinién Augeens w3e
BUe MR), ESM

2) Second generation: VGB (Qjﬂ’smﬁﬂ), ZNS (nusoe
az 6 lu add-on), LTG (U8 MR), FBM, GBP (U8
AN way MR), TPM (wuseeay 4), TGB, LEV (wuiaeay
8-10 lungqu DRE, fiUsziRdudaenednig, MR uay

depression)

3) Third generation: PER (Wusasag 12 191013 irri-
tability Tu dose 12 mg uagwusesay 3 Tu placebo),
BRV (wunin 3 winiidl iitability Tugftae DRE)

A15 Management of aggression Usznaulunae

« Early recognition and treatment

« Screening for behavioral changes and psychiatric
comorbidities

« Optimizing seizure control Immawwé’ﬂmﬁﬁﬂssi’a
ictal, postictal wag inter-ictal aggression

« Psychological and behavioral measures @1nN155U
wazUsudiiuensuallngs n19vi1 relaxation training
s

+ Optimizing AED therapy: AEDs ‘17fﬁ serotonergic
properties (CBZ, VPA, OXC, LTG) agfininenngudu

« Psychopharmacological measures: 813taanlgen
Juqiioriefihenumumanza

- Atypical antipsychotics: risperidone %3
quetiapine Iummmﬁ;ﬂ

- Depression: SSRIs, SNRIs

- Emotional lability or impulsivity: t&en lithium,
mood stabilizing AEDs( CBA, VPA, LTG)

- Beta-blockers

- Buspirone 3u1A#")

48 may-hugust 2016 Epilepsy Digest

o wuzidvaniaestyin stress n1seauoU AULIDYA
« Widuuzihindndes stigma fugtaelsraudn was
ATBUATY

Behavioural problems in children

with epilepsy

Us5818lnY Prof. Toshibsaburo Nagai

Yoyl reanidulsaaudnddeym
[39INGANTTULUNEIVDIAN

1. Structural lesion of the brain: brain anomaly,

encephalitis, brain injury

2. Functional problems of the brain: ASD, ADHD,
LD

3. Epilepsy itself: CSWS, LKS ‘w‘%aﬂzju BECTS, CAE
4. Cognitive side effects of AEDs in children

5. Psycho-social situation: pseudoseizure

ANUFNTUSYeI U3 epilepsy UWag neuro-
developmental disorder (ADHD, ASD, LD) ﬁuwudﬂ
fuheidulsaaudniidadauves ADHD wag ASD 7isnn
nlulsErINIUNR NNSANEIVeY Ettinger Tud A.a.
2015 @113V epilepsy way ADHD o1anulasouas
18.4 uonaniissfiniswuin ADHD Fnuasifungy in-
attentive type fifeyaseeunudn EEG luiiin ADHD
9zdl theta wave Ju frequent background EEG
activity J9199z18u wave length fivfosndn wave
length AUD18334




n135AN®131A Matsuo U A.A. 2011 wualu
U8 epilepsy wu ASD saumelasesar 15.2 uavlu
manauiulugUae ASD wugUae epilepsy lataiosas
20-35

lungquuasanng epilepsy uazdl ASD Sumuin
U9EULlavgU 3 brain anomaly, TSC, congenital

infection, Syndromic U Rett tiag Lowe syndrome

usu mnwsigheunnnindesas 50 dudwnannglils

MegnsiAuuzidmudymitunganssulugdae

wndulsaaudn

- luszninmsfhwilseaudn windugdaey
winlnenealinudfgyiulgmiunginssuguii
lnglanzegedailsnautniuiniuniongioy
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a a v (v [~
o AsinsUsE U URAILINS T UUIUE
Tusgninanssnwlseaudn lngeniyag198anNsIu
Tanitaymlsaseu

- gUsaniiulsraudn dunasesnastasu
nsineusILieYILguaiUIeE19gNas

- lufthelsaaudnindu ASD msusudunden
warA13NaNTIuANgTinason suLAn lifiansan
WuRediugUig ASD due

. msguaauayuilioinfitdamemsian
M3t nuiesdesnsyethamnzan liunnvsetes
msUaeeliantnuitaymunsedememiesneuuiy
Fanardagdisduasulivasdanutulalufies
Nty



Highlight, from interfigtional .cenference !

Highlight from international conference:

11" Asian & Oceanian Epilepsy Congress
U INM:800ND IGouwWnNUNMAY A.A. 2016

Antiepileptogenic drug therapy: is it feasible?

usseelae Prof Terence J. O’Brien

310 Royal Melbourne Hospital, University of Melbourne

‘«J’mms‘dszﬂgmaﬂ Joint International League
Against Epilepsy (ILAE) — American Epilepsy Society
(AES) Translational Workshop To Optimize And
Accelerate Preclinical Epilepsy Therapy Discovery
Tud A.A. 2012 (Galanopoulou et al, Epilepsia 2013)
FafiimquizasAiionszduaunsgminivluvngia
ANUATIMTNtUNTAUNUEIAULA (antiseizure) T1iann
nan1sAnwlu pre-clinic wazlmihunldlunndiinegis
unsvianglutlagiu fadermduduiiseiudiiazdean
nssnudmsulsaandniinesesn arsmeilung
antiepileptogenesis Wag 81 disease-modifying thera-

pies dmsulsmandn uaznssnwinngliatiunsly Tu
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asUmsussenalos W.0U.01MAS aadad
amuuds:an nnu.

NUsgguIlanmuuadmangvenisaumnissnyn
lanavaslsnaudnszuze1iioUnto931908an155n 91
Tutlagiu Fausenaume

1. Drug resistant therapy
2. Medication tolerability
3. Anti-epileptogenic or disease modifying
treatments
4. Treatments for co-morbidities
 Psychiatric

» Cognitive




Anti-epileptogenic or disease modification

=il Latgnt Seizures Chronlc
period Epilepsy
Insul Disease Progression
nsult L s

* Increasing seizures

* Drug resistance

— Epileptogenesis

* Neuronal loss
* Neurocognitive & Psychiatric

PMNAMUEAIDINTZUIUNSIAALIARLTN (epileptogenesis) AziinTzurUNISEoLAe Noudn (latent period)

a o . = ~ ) v N ! a Aa v o X
3TN (seizures) Audsrnatedulsnantdn (epilepsy) Tuseninwmsaziianszuiunsnden1sdninudu A

Aognfudn myaydewanuszam inanuiaUnfduaideyy uag dudnine

f18n155nw N U9 UNIZUIUNIT epilep-
togenesis 1ngly Anti-epileptogenic or disease modi-

fying treatment: 8199z 18¥ 1%

1. Jasiunisinalsmaudn
2. MsinlsAaNdnYIas
3. gnsangalspantnuasyinlvinduanunale

NANSSNUNINAALNVDINISNLUT anti-
epileptogenesis

Faust et al. Neurology 2008; 71:1572-1578 , Davis et al.
Epilepsia 2008;49:446-454
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. Suduseddnmssnwaueinisinglden 1-3
aseetu WWunamened Fawuilenavianissne
Yoy vildiinn1sdnen Suasen1sidedin n1sidn
guRve nsidlsane1una way dedildane

. JholdSunadradsaanneildluszezen
Wu lsAnsean MSHURAUNG NTEaNin 18U UAY
waueanAaUng lapRant wazlsalaen

. farudestundeiensss liianne
HaunAwsninvesuns aRlayatn oefiasn




Uszlevivuaen1ssnennae disease modifying treatment

Prevention / cure of Less drug
epilepsy \ ﬂ resistance

Anti-epileptogenic

treatment
Lesser AEDs dose k \ Lesser psychiatric
and number and neurocognitive
required = less side co-morbidities
effects/risks
N155n919 28 modifying therapy lenaly « Erythropoietin
Jagdu Ae msidadnuilsaaudn vinligdiemevin « A2-adrenergic antagonist: Atipamezole
TN annmeieetudn anenfudn uaz annisiin « AEDs: levetiracetam, topiramate
Tssaududnny Sednadenmnmdiniiniu arufime « Cannabinoids: receptor blockers: rimonabant,
TaveaUaey n1svieu anudaslunislidin nsan SR141716A
aUAWA anNSLTaNEIUIE andNIINSERTIN Lay « NKCC1 inhibition: Bumetadine
anAlTAEVDINTINBINIUA « Neurodegnerative mechanisms: phospotau
(selenate)
N5 anti-epileptogenesis fanudululalu + Gene therapy: viral-mediated upregulation of
dnmaass NPY, BDNF, FGF2

Fafisnenuluarsnsfinwsevyneasaiidu

ekt ol LBy vuneaesdulsrandnliininainamesiny

Wugnssuvisemshiiinlspaudn (genetics/acquired)

« mTOR inhibition : Rapamycin sxildnvarvesonstnuazeaduliihausslndidueiu
« COX2 inhibitors: Celecoxib, parecoxib epilepsy syndrome ’Luwwﬁ HlsATIULaENIINBY
« Inflammatory modulators: Protease-activated AUBIFRL Y UAEINUNYBE Feanunsavhuldluns
receptor-2 (PAR2) activator, ad integrin specific NAFOUAIU anti-epileptogenesis I m15atasiy
mAb, FK506, tacrolimus ane1n3Tn vise vgatnuasmevialavsel wu lu
 T-type calcium channel blockers: ethosuxamide, Post-status epilepticus Models of mesial temporal
Za994 lobe epilepsy (MTLE) Faawsinunslvien kainic acid/

pilocarpine/electrical stimulation Lﬁaﬂizﬁﬂﬁlﬁﬂ
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AAuTneg 19wl oswausians limbic structure viu
natwund 2-4 $2lus Tnevyazeglu latent period
Wunan 2-6 dUnii seanaziinniag limbic seizure
Faidnunzimilousnstnuiia MTLE lusywd uawd
nsifinvesnanLaveseInsti non-convulsive way
convulsive seizure fa19sh oo uTn Tdnwne
ngfnssumlounuEnUnRMuaRUyILaLAUTALIY
s2u34 histopathology mﬁauﬁ’uﬁwﬂuwwéﬁﬂu

temporal lobe epilepsy with hippocampal sclerosis.

o Tau Protein
Sodium Selenate 4

f ‘f‘
f /

PP2A
Phosphatase

¢
W"\

%)
%

Qag

oooooonpo

o!ococceo
GANINIII

Disorganized microtubules

Q Q0
Phosphates :',LLW O%Q o
4

Targeting hyperphosphorylated Tau vJu
TUsAuiduiusiu microtubule Funuvilunisemunu
microtubule, axonal transport LazaUNINYDLYAR
Uszam phosphorylation 984 Tau 3QNAIUANAIEY
kinase way phosphatase 5ﬁﬁﬂmﬁﬂu%umauﬁmd’n
giinn1eliaunaves microtubules wazazinn1
neurodegeneration, neurocognitive impairment ,

15AFWNY WAL LsAaNTN

Microtubules

Brain insults

Neurodegeneration

) \{r‘J. XET - Neurocognitive impairments
I’b\, Psychiatric disorders

”'\i

Acquired epilepsy

Selenate 1Juansniinasie Phosphotau lun1ig neurodegeneration 34laiinsAnw (Liu S, et al. Brain

(in Press)) 1aen1slet sodium selenate 18y disease modifying lu post-KA status epilepticus Iuwwmam WU

o Selenate reduces spontaneous seizures in post-SE model

o Selenate reduces neurodegeneration : volumetric MRI brain atrophy

o Selenate reduces cognitive (memory) decline post-SE: Water Maze

T-type calcium channels frudifgsienisiinrdudnluauenilugnisilulsaaudn annisAnyives

Becker et al Tudn.f. 2008 Wu1dl Cav 3.2 expression and T-type Ca2+ currents Winduly hippocampus %a4

NAANE status epilepticus lunynaass wazlun1s@nwives Fass et al lula.A.1996 wuin T-type Ca2+

currents Wnduly fully kindled animals Tu 24 §71us wag 5-6 dUA1nEI91nA15 kindling stimulation

mﬂmiﬁﬂwﬂu‘wgﬂﬂaaﬁﬁlﬂu genetic generalized epilepsy Wu31 Targeting T-type Ca2+ channels : ethosu-

ximide flgn3 anti-epileptogenic 1AEAAAIUTULTIVBIRINITTN kAT ARAUAAUNRATUNGANTTUYBINUNARDS
(Blumenfeld et al. Epilepsia 2008; Dezsi, et al. Epilepsia 2013)
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Z944 a novel T-type calcium blocker
(Tringham E et al. Science Translational medicine
2012)

7944 (Zalicus Pharmaceuticals) tJu Novel
and specific T-type Ca2+ channel antagonist 1ag
a11190 block T-type channels a3viln wATuFaT
Cav 3.2 ladn1 Tun1s@nwives Tringham uazamuzly
U A.7.2012 Wud1 2944 aunsangadnlu Genetic
Absence Epilepsy Rats from Strasbourg (GAERS)
model. waglun15@nwi Casillas-Espinosa hayAg
Tud A.A. 2015 wua1@u15a delay progression of
seizures in the amygdale kindling model finq4ag
Tun1s@nwm1eadiinues pain (phase | & 1) lnena
SNEHEALH

3UTEIUNE anti-epileptogenic effects of

7944 Ty post-SE rat model: Experimental protocol

Tun1s@nwwuu Cohorts Tagnishien 7944
Wieunu levetiracetam wag lulalien satngane 4

b

Post-SE + 7944 (60mg/kg/day, n=8)
Post-SE + levetiracetam (200mg/kg/day, n=9)
c. Post-SE + vehicle (n=8)

o

o

Sham + vehicle (n=6)
e. Sham + 7944 (60 mg/kg/day, n=6)

NUI1 e 2/8 MAlesU 2944 LAna1n15Tn
way Juilee 1 9nlu 2 dUavvia 2 67

v = 14 o . .
YBLEUBLLULNIANYIAY anti-epileptogenesis
neaadn Tun1eaee

Tuffthediinisuinduresanes post-traumatic
brain injury Tun1s@nw1ae9 Christensen way A
s7997ulu  Lancet 2009 wuinUszunusesay 20-30
maqﬁﬂwﬁﬁmimmﬁwmauawﬁmﬂmﬂmqﬁﬁuuﬁq

WneINstnkazsnazianely 2 U wazilanude e
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a [ v a I3 Q"a‘ | = a
MsinlsAautnrasdinIsuInunfAseenaludniu 10
U ndeyasindiuiveiidnsseznaivesnsleiy
N19LAA post-traumatic epilepsy a

Torauauuz n1sinwlugUaengudiie
Wiguleunssnwsazlisnwnieen wariinsanmu
MSSNYT 3-6 LRBUNSUANDINTUIARUVRIENDI end-
ooint Ao sreznafiezindnadusnudenBue uay
%’aaawaqsﬁ’ﬂwﬁﬁmﬂﬁ’ﬂﬁ 1 uaz 2 U n15AS2AN19
Uszamanine

TugfUae First unprovoked seizure

TunsAnenves Kho wagaay 51897 U A.A.
2006 1u Neurology wui1 UsvanauSesas 50 vasitie
fifdnaSausnuuy unprovoked azidatndladanlng)
melu1d

Torauauuy imsfinwilughenduiliterUseu
WHUNAYDINITINYILAE placebo #AIANTNATILIA
3-6 \fau lasdl endpoints AB T2ZIANVIDIN1TTN
Aswslundintnaseusn SevazvewUieiiinlse

U d‘ = 14 L% ¥
audny 12 Lhou waz 2 ¥ wiauAun19091901u
Uszamanine

TugUrelspaudnianiznndnnsheeniudn
FanNardo1N1STNUY (WU 4 ASYLABDL) LAY
loen 1-3 ¥fin

(%
1

ParauaunuzlunisAnwdthenguilfie nawin

nsidengUievinmsnulaggdnuiutniiugiuune
wisnguifunguiiliionuas placebo Tnsguavesenly
F1952020AEe WU 3 e uar Wisulsuainud
¥998117Utn (anti-seizure effect) AAMINNITINYI
aolufl 3, 6, uay 12 Lieu Lﬁ@@ﬂﬁ%’ﬂ LAY neuro-
psychiatric co-morbidities Feazuands anti-epilep-

togenesis effect




d3U Anti-epileptogenic therapies

- MIHRALINTS N TRLHIBanTeIIweINsinvlutagiudndusasdinsinideiunissnulsnaudni

HiUmungau anti-epileptogenic therapies

. wé’ﬂgmammiﬁﬂmé’m chronic epilepsy models uanstandulula W targeting p-Tau, T-type

channels
« N3ANW pre-clinical uae clinical AEIRUIUTY NFUAIDENUINT AILTIUATAWUUINTY

.« mMssnwflanalu pre-clinical Mazthuldniendin desniswanisAnuilanauinni anti-seizure

effects
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Highlight from international conference |li

Highlight from international conference:

11" Asian & Oceanian Epilepsy Congress
U INM:800ND IGouwWnNUNMAY A.A. 2016

The use of repurpose drugs in epilepsy

asUmsussenalos  UW.Nalag ANQWIBEanNa
amuugauMwIGNIKOAUKISBU

Rapamycin and its’ derivatives:

NS IVAFYRINISAALIARINGTY N3N
nluoangns mTOR pathway 395uiin1sfnyideLite

PrOf. Hoon'ChUl Kan o Yo [} 1 é’
s P1unle5nen 15AsTuuUsEaImMAINaInInTy

dmsulsa TSC Hn1SANWINUINNITTNHIAE

MTOR pathway (nwit ' findfinansesis Rapamycin & 9.91 mTOR inhibitor A 9uWa3 UK
D R e A e T e e a e Do ndisnlafinatinnlapaldmilgs nioise s3ngarke
AIUANINATIUANDI LASNOANTIUNAIBDENS WY N3 9um3sl (premature death) uenvnil Rapamycin
$UUsENIUNMNS MIUBLMAY waw circadian rhythm  A113ndasTuMsA suLamiganinvesead
SumuRaUndass mTOR pathway (Genetic TOR Usgam (histological change of neuron) 39UN15UN
pathies) AslAalsAn1szULUSEamvanslsa 1wy mTOR inhibitor lawn Everolimus wag Sirolimus

(Rapamycin) snl¥3nwgdae TSC peniudn ties

TESR--C SO Complg(Rt) NAUUAFIUNI rapamycin 8133gW5 anti-epilep-

MR CsEorleat ciblasis togenesis @auana1ane1iudnlutagUu daludflen

SronE NG IR gt oy ﬁjﬁﬂlﬁuﬁﬁqfﬂﬂﬁ 18gn5 anti-epileptogenesis

Sturge Weber syndrome (GNAQ mutation)

O RN =

1 I3 =2 Y} v 1 a v
aealsfin AnnsAnwtdagtu deldlansaiigaddls

Heugallroipatosis AfE 31 Rapamycin awnsaiunldsnengUae TSC finoen

futnlana 2
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Focal cortical dysplasia L{Jummaﬁwuﬂaﬂu
fhefilsaaudniifosuaziinlugnmandnlsnandn
Faingnsldsmeanudiaelsaandniinosilédsuns
ShwlaenisHndin * @57anu Somatic mTOR mutation
Tuaues %aaﬁﬂ’mﬁﬁ focal cortical dysplasia type |l
74 lla wae Il uenanillddnulunynaaesiiil mTOR
mutation Tuawes wuanuRaUnAilUguss neuronal
migration wagnelilinwaaauesinung (cytomegalic

Diuretics

Prof. Helen Cross

Acetazolamide @1usaununlgsnwilsaaugn

[
(Y 1

fawsd A.f. 1951 wardin155189 U@ UNU LY
Snelsrautnureiinlaidu catamenial epilepsy,

migrating partial seizure of infant with apnea

Chloride homeostasis ¢ luanasniuaulag
Chloride transporters kag channels lag mature
neuron 228 intracellular Cl- ¢ tiosannnsiidl high
expression U84 K+-Cl -cotransporter (KCC2) vl
n157U Cl- eenanwadaues i lilwadauesegluniig
hyperpolarize Lﬁlaﬁmiﬂizﬁu chloride channels lng
gfudnieennvdsinu GABA vhlsf & Cl- Wiwadunndu
lAn hyperpolarization of hyperexcitable groups
of neuron lngasyu GABA ﬁqaaﬂqméLﬂu inhibitory
neurotransmitter Tun190 59973 Immature neuron
AwiTTAU KCC2 ﬁ@?’l Wil Na+-K+-2CL- cotransporter
(NKCC1) Feviloifinnsazavves Cl- Tuwadauas vihls
wadauetagluni1iz depolarize vihlinsnevauswie
GABA Juluy excitatory neurotransmitter watlaquu

dgaldanunsansiuuwidn Ienewilusi excitatory
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neurons) vlitAnen1stnauNLaziiielien Rapa-
mycin lunyasnanannsaduginisiiadnuazisas
aueeninUng (cytomegalic neurons)

Ingasy Rapamycin waze7oengnisiu
mTOR pathway 119zt8u target therapy dusulsa
szuvUszam aumginainauRnunAves mTOR
1§ Fasdinafinsfinuisefindudely

GABA signaling aziUAou 1y inhibitory GABA signaling
uaﬂmﬂﬂfﬁﬁamumﬁwu NKCC1 expression U3k
hippocampus kag focal cortical dysplasia walainu
Tutinuauesunivesiielsaaudn foen

Bumetamide 1Ju loop diuretic lnadinaln
miaaﬂq‘méﬁa fudanisvhatu Na-k-Cl co-transporter
(NKCC co-transporter) fisuamis ascending limb of
loop of Henle @3 NKCC § 2 isoform #ie NKCC1 wu
avielulen ndanile vaemau cochlea uavaues luvae
71 NKce2 wusanglulawindu §1 bumetamide ven
i]‘vfé block NKCC co-transporter wag modify abnor-
mal GABA signal usiluenfidnaueslddosuazinig
JuiulusAugs 29dn1911 bumetamide umAa8s
Snwronstnluysnusia WUIEINITAAADINITUN
16A (nwd 2 Inennslevinisanense bumetanide
Tumsnusniinfifienn1sdniinann hypoxic ischemic
encephalopathy (HIE) §1u7u 14 $18° Wua1 5 518
asaaneInstnle wiiliites 2 Sewiduiilides
Tondudniia egnslsAniu msauaueinstnlaild
wieniinnsnusie phenobarbital wavnsAnunil
Fesgiias nsznunatiafssiigunss fe nsgayde

nslagu wisulugenlasuen




dmiuluinlainasly bumetamide luidin 43U bumetamide leinasne1a1n159neia in

pofiafnudmuindanusunazngfnssufity Wi vivo Wag in vitro waigslufinisfinwinisedtiniiieane
fu dlngifidsieaunsldsnugUae temporal lobe fasinandlutingtu vennikadrafesiidunse fe
seizure Lf1999nfin13MT2aMU NKCC1 transporter wansznuienslaBu SemsAnuriaunen fieengns
i Tusuesaan temporal lobe waw hippocampus 01233 NKCC1 luauaawasandudnaseslintueunas

Cardiac and other drugs in epilepsy

Prof. Man Mohan Mehndiratta

Drug repositioning/ repurpose Ae g1fildsunsigaidmiuinuilsaniaudmuitaransaildinulse
duqliguiu viliannarlunsd@nuniildlduaznisamuittesninflosutunsudneiln dns@nwiiiah
phenytoin %ﬂaaﬂqw‘ﬁgc\i’lu voltage-gated sodium channels lUl¥$nw1 optic neuritis Inedn retinal nerve fibre
layer (RNFL) thickness i 6 wfiow® Wudﬂﬂﬁjuﬁlﬁ% phenytoin & RNFL thickness 11nn71ngu placebo
fefeway 30

Tunmaifgatueisnwilsaialanoangnsriu sodium channel blocker Aprathunldsnwilsanieszuy
Uszgam lawuieiu feg1sueeeiinis repurpose AR5

Drug Proven Efficacy Repurpose

Propafenone Anti-arrhythmic Enhance the anticonvulsant effect of

carbamazepine

Lidocaine Anti-arrhythmic Decrease seizure in patient with chronically
unstable generalized epilepsy

Mexiletine Anti-arrhythmic Treatment of symptomatic partial epilepsy and
Lennox-Gastaut syndrome

Propanolol Anti-arrhythmic Treatment of GTC and CPS
Decrease seizure in patient with chronically
unstable generalized epilepsy

Timolol Anti-arrhythmic Reverse the epileptiform activity of pentylenetetrazol

(PTZ) in the brain
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Verapamil Anti-arrhythmic

Amiodarone Anti-arrhythmic

Diltiazem Anti-arrhythmic

Topiramate Anticonvulsant
Migraine

Gabapentin Anticonvulsant

Valproic acid Anticonvulsant

Oxcarbazepine

Carbamazepine

Anticonvulsant

Anticonvulsant

Pregabalin Anticonvulsant
Retiagabine Anticonvulsant
Lamotrigine Anticonvulsant

Refractory status epilepticus
Protect mice against PTZ induced seizure

Anticonvulsant and hypnotic effect

Moderate anticonvulsant activity in genetically
epilepsy prone rats

Inflammatory bowel disease

Essential tremors, Obesity

Neuropathic pain, postherpetic neuralgia

Leukemia, solid tumours

Improve paroxysmal pain in MS

Anti-metastatic potential

Preventive effect in prostate cancer
Neuropathic pain, fibromyalgia
Generalized anxiety disorder

Amyotropic lateral sclerosis

Bipolar disorder

Cannabis and marijuana in epilepsy

Prof. Solomon Moshe

Marijuana Ha1unNaLUDs cannabinoid Uszanad
60 iin lnednaausening A- 9-Tetrahydrocannabidiol
(THC) Fadl psychoactive effect e cannabidiol (CBD)
yesgunazisulutadedAglusiunanissnu uas
NATILABNYIIIATUIANY nonpsychoactive 8138 THC
Tudnauiunaunsaiiiiinuadilifeuszasd leun
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AnuTuazauAndonas ieeain Endogenous
cannabinoid receptors (ECB receptor) Wulﬁlunﬂ?hu
Guaﬂﬁmaﬂﬁ’ja thalamus, medulla, amygdala, hippo-
campus Lag cortex yena iy spinal cord lay
l@W1E dorsal root ganglion ﬁﬂﬁﬁauuagm’i’l can-
nabidiol Lﬁua’lﬁaﬂmsaammiﬂizﬁummaumLLazLé’u
Uszam Fatimsuhanlglunisshw lsanessuulszam
vsriialana dn135Anw1i1 cannabinoid formulation
#1199 8BNS pain, spasticity, tremor Way bladder




dysfunction Tulsa multiple sclerosis (MS) 91051894
NM5AN®1UBY American Academy of Neurology (AAN)’
f9UszaNSnMN15lY cannabinoid wuandulneAnwn
nsldlusverdusening 6-15 danst wutanansaldls
Auazanunsanmadnfesls § meta-analysis @1%5U
Kthe 1,619 570914 CBD aeLiins 6 Wou nuid 6.9
vy altonunzradiufes danatradesiny laun
91U SOUNEY WORNTIUVTONTUAILUTUTIU ANAR
gdmne o1nsnaey Boufisee Juau Taedid 1 518
AdeTin Ao fonstnausiedenuinaindidn gad
Temaineadesiu CBD Tuvaziinguevaeniliiiesiosas
2.2 fngaltensgnatnafies dmsumsinuszevem
1 U wuindfthesnulunguitld CBD wag THC fnns
nyaliensesay 15 uag 14 auddu dwsulunguen
vaensimsvgaliondosay 10 uazlifinmaaesiitudy
N3l cannabis Tuguuuugn (100% THO) 3ilusedns-
amlunssnelarnieszuulseam uainadn9Ass Ao
ANUANDIUARNAY (cognitive decline)

Amino acids Wt

EGF, IGF-1

AU CBD wazn1ssnwilsmaudn (ogan
ﬂalﬂmiaaﬂqw‘éﬂaa CBD #llannswdses elutamate
Faflsrgarunuingaelsa TLE IA31uunnsedves CBD
system 33un7g 39iin1517 CBD umaaeednwdUae
Tsraudn fimsdnwifinelsraudniines 162 :1elas
n1514 cannabidiol ¥U1A 2-5 mg/kg/day lnuraye
USueniu feunn 25-50 mg/kg/day aunI19EANA
Frafes WeRAnwdinulasnsuvesen 8 wuii Lin
Nad19AgsInnsdeSesay 79 laun 929ueu (Gevay
25) 1ieems $eway 19) Vouds (Govas 19) sou-
wide Sowaz 13) uare1n1sin (Fewar 11) fxUae
Yovay 3 nyaldoniesanuadiufos luvueiina
rafeeiguusmulddesay 30 &1 1 9e1dedinain
SUDEP 3slaliAsniuen wavdevas 6 1Anens status
epilepticus dMIUNANIITNEINUIN cannabidiol
aunsnaneIn1stnlasesar 36.5 lngagy cannbidiol
9199zan01n15901e wagesinisAnwmeasufindy
Aenfulsyansnmuazanulasnsonely

BONF Glutamate Ketamine

Figure 2. The mTOR Signaling Pathway

Cell Survival
Proliferation
Actin Cytoskeleton

The mTOR complexes integrate signals from nutrients, growth factors, cytokines, and various intracellular influences to elicit a variety of crucial cellular re-

sponses. Although there are ds of mTOR s
protein synthesis and autophagy are depi RTKs,
moph»c factor); mGIuRs,
gamma coactivator 1-alpha. Green halos indicate human disease genes.

A9 1 wams mTOR signaling pathway
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: NMDA-R, N-methy-D-asp

those that have been best characterized in the regulation of crucial cellular processes such as
ine kinases; TrkB, tyrosine receptor kinase B, the receptor for BDNF (brain-derived neu-

ptor; PGC-1z, peroxi profiferat




a Seizures GABAergic b Suppression of seizures

B idal interneuron
neuron Excitat

or + )
= z“ccz - Cr
K ‘V

GABA,
20 Other
NKCC1 A" o neurons
Na’, K* Na® GLU-R Giytamate
(4 excitation)
Epileptiform discharges Dampened epileptiform discharges

Tt

AN 2 wang Model of neonatal seizures
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4
Highlight from international confere'n

i

Highlight from international conference:

11" Asian & Oceanian Epilepsy Congress
U INM:800ND IGouwWnNUNMAY A.A. 2016

Stereo-EEG and Brain networks

asUmsussenglag W.N.KOYO NSO §osstunna
Isowenuiaws:uonninan

Session 1: Is seizure semiology arising from the symptomatic zone or the
brain network overview from SEEG study

Guo Guang Zhoo

Dr.Guo Guang Zhoo Ifussenaientu AnuuAneEses definition of epileptogenic zone in different
school 1ng Bancaud & Talairach lalviAfisnuves epileptogenic zone 1331 “The site of the beginning and of
primary organization of the epileptic seizures” Tuvausdi Hans Luders na1vi “Epileptogenic zone is the
minimum amount of cortex that must be resected to produce seizure freedom” %3 SEEG technique ﬁ?ul,‘ﬂu
3399 epileptogenic zone IngldAfisuniu Bancaud & Talairach Anw1 brain network and organization of
seizure laENRANNITUDY anatomo-electro-clinical correlations é’aaﬁ%‘msﬁaa VAN seizure semiology i
1ALAnAIALA sympto-matic zone Wiy wiuviassudaiivanetlaseidmanensiinernisuaizdn (ictal semiology)
vo Uy sulaun hawariuiivesaudniinszangluniy brain network (epileptic discharge spreads in time
and space)l , frequency of discharge L0andlka Wi gamma frequency 81983K@ inhibitory phenomenon Tu
wqueil theta frequency dawaliifUaefionnisuaninanandsiu physiological function Wusu na1alaeasy clinical
semiology lailaduifieaua symptomatic zone %38 irritative focus Wity wennedwasnYeseInIsIEnInY
brain network Fsfiunuimeaglunis localize seizure onset zone was epileptogenic zone laaneae
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Session 2: Seizure semiology generated from insular and opercular cortex

Sinclair LIU

Dr. Sinclair LIU lgusseneiiiendiu insular and opercular epilepsy Fadmnuinaula sz anely insular
cortex Usgnoulusearufivhmtifiunnaiai (ﬁﬁgﬂ‘ﬁ 1) laun somatosensory, vestibular, viscerosensory,
gustory, olfactory wag limbic system wagdall extensive connection lUdsaunsdiulnalAs ity cingulate,
temporal, frontomesial region WHusu vile ictal semiology U84 insula region ﬁmm%mﬂwa’méﬁuﬁuﬁ%mm
a6l insula 8neine Dr. LIU lﬁaﬂﬁaaémgﬂwﬁﬁ{]mm rostroventral insulo-opercular cortex L‘flmﬁﬂ%wmq
7 ¥ w9ee1n159n ﬁaﬁy Aura (nausea and epigastric sensation)-> Vocalization and significant dysarthria ->
Proxiral tonic contraction 910 SEEG findings #u31 Adudn inanaau rostroventral part of insula uaznszans
U Broca’s area at19590157 vilviauldifianns sienificant dysarthria 1i3e ﬁﬂéf’;asmﬂﬂwﬁﬁﬁzym caudoventral
insulo-opercular cortex Lﬂumjﬂw‘mﬂwamq 21 U f97n159nuuu Aura (R tinnitus, R arm pins and needles
sensation-> Automotor sign FapAudniAsluaiu caudoventral part of insula waznsza18ly superior temporal
gyrus Lag parietal region 98194520157 a%maﬁi{ﬂwﬁmmi tinnitus Wag R arm pins and needles sensation

AUAIAU

z ies i Structural connectivity (DTI) in
Tract Tracting Studies in Hum‘;n § s

Rhesus :

o/

5t

\
)
'
'
'

.
.
H
.
.
.
.
.
.
N
M
v
X
.
.
.
.o
.
0
-
»
q
»
.
.
.
.
.
=
.

Insula is functionally heterogenic cortex related with somatosensory, vestibular,
viscersosensory, guastory, olfactory and limbic systems. Robert D. Shura, et al., Insular Cortex:
Structural and Functional Neuroanatomy, J Neuropsychiatry Clin Neurosci 26:4 2014
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Session 3: HFO synchronization and epilepsy network
Akio IKEDA

Dr. Akio IKEDA lgiussenein Tneviald awnsafiazm epileptogenicity by EEG lélae 2 wuu fie

1. By conventional EEG : Spikes, sharp waves (pyramidal neurons)
2. By wide-band EEG : DC shifts, slow shifts (pyramidal neurons, glia)
HFO or fast ripple activity (pyramidal neurons, interneurons?)

%3 HFO (high frequency oscillation) §awengesldiiy
- Normal HFO (IPSP by interneurons)
- Pathologic HFO Faaelunsuen epileptogenic zone 18lneAuaT 250-500 Hz Bun “fast ripple” ¥

wulanglu epileptic hippocampus ity

uanandl 15am1sald HFO synchronization and epileptic network 1 epileptogenic zone lalagld

1. Visually defined epileptogenic zone (EV)
- Conventional ictal EEG pattern
- Newly introduced markers: HFO, DC shifts, Voltage depression

2. 3D Source localization by invasive EEG (éﬁgll)

3D source localization Dy invasive EEG

apolication of spatial filter to invasive EEG

- -

jon
Forward calculapo The signsl gain of each elsctrode is
Inm‘d Sm s med bny using the presurgpca Dra
maﬂedl!"OSszsmm pocc.fo(ahemﬁphcremtjhemacrmd
space
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session 4: Mapping for eloquent cortex and epileptogenic zone

Chong WONG

Dr. Chong Wong "Lé’aﬂéhashqﬁﬂwﬁﬁﬂ SEEG 53ufan139 functional mapping fiuszauaudsalunis
N1AR Lﬁu@jjﬂ’saﬁmﬁw 2 aura types f® right hand somatosensory aura Wag right hemifield visual aura 1y
scalp EEG WU left posterior quadrant EEG seizure @2u MRI brain WU left posterior temporal-parietal-
posterior insula lesion Fed1vhrfalaefilalld invasive e azdowidaduusinanite W left posterior
quadrant resection wagauldoiadl visual field deficit 1u§§ﬂ’38'§78‘§5ﬂﬁ%} SEEG techniquenay kazaIu1sn
tailored resection 19 W%@@Jﬁgﬂéﬂ’wmajﬁ deficit dnnaey
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Tips & Tricks ” :

Tips and Tricks of MRI findings

W.0J.8UD dallao
Isowenunaswsud

Magnetic Resonance Imaging (MRI) L'ﬂ‘um%E]ﬂﬁﬂﬂﬁW%ﬁ%ﬁ&%ﬁﬂﬁﬁU%Uﬁ%Iﬂﬂ’15‘8’38"313‘0588’1L‘MG}‘U’ENI?V%
audndifenuRnunfinianeninvesaues mmﬁﬂﬂﬂﬁﬁLéﬁJumLwruaqisv’]am%’ﬂﬁmﬁm%uﬁ cortical gray matter &4
vangaunnveslsnautnilionansadulslagnim MR Tuvugiianndndnalidesfiaunsaiulagnsaadule
LLazﬁW”LUgjmﬁ%’ﬂmﬁLawwmzmuazmmsau ‘vh:uﬂmwmfmmammaﬁmmsammé’vlﬁﬁmmqmma"mimﬁ
é]’aqmﬁ’amsmmﬁazL§emﬁLﬂmw5@@1@1’%33%ﬂ1iaju,ammmgﬁmzi’ﬂumiamwashqai’wwawwm 15717

aadnaemLagininwenIswlananIn MRI 9 ngUleiieg19iidaym localization-related epilepsy Tu 4 518
Aasiolull

case 1

case 2
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case 4
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Diagnosis:

A MR ngthestausiuanstneiudnanisitedeidundulsaientufie focal cortical dysplasia (FCD)
wundnuarauiiauniananlugtisusiassedianuuandnaiuilesnin focal cortical dysplasia tungy
fflmnamannvanglunszurumsifanesanimuazdaiinumainvanelu histologic features fe N13usn subtype
Togldnm MR Tuunsnsdlanunsavinlaudnlivauely

Tips & Tricks

lule FCD anansafianwaeNva1nnaieainan MRI uaddlelusiiazings FCD lnevaluuad FCD vn

Ussinnainilanwazsiunusssalul

- Blurring of white-gray matter interface winlgaudalunin Inversion Recovery (IR) %58 3D Gradient
echo-based T1IW

- Cortical thickening or thinning winlaaudalunin Inversion Recovery (IR) %30 3D Gradient echo-
based T1W wuriu

- Abnormal gyration or abnormal sulcation TneannzegneBaemnusnng broadened gyrus 1o
deep/widened sulcus fnazwu FCD Tu cortex WS

- No contrast enhancement

snwauginulaiiudnluuig subtype lnalaniy subtype 9l dysmorphic %38 dysplastic neurons A

- T2/FLAIR hyperintense signal abnormality 983 subcortical white matterlagianizag1989anwauz il
suTauaumisuifivanseenunaunadng ventricular surface (transmantle sign) iludnwasinuly FCD

type Il b (case 1)

- T2/FLAIR hyperintense signal abnormality U84 cortex Lag subcortical white matter ﬁﬂﬁaﬂéj’lﬂ

Aouls (case 4)

& v @ % £ v Y & v a oA v
‘VIi']UL“Uu‘lJLLa’Jﬂ“U’eﬂ‘Via’eNEJ’eJ‘LJﬂaUVLiJVIUVI’JU(ﬂﬂWW MRI E;JJ‘U’JEJ‘VN 4 378NUDNTDULRLADINUDINNINUNN WY

o w 1

aanamnseld mnynaudanuiuazdilalunnuainraiy wagnsuanuviliaukasANULANAN A a1l
wennvzdaelinsidade FCD (uldldgnsestueduiueu
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Classification of FCD

Classification of Focal Cortical Dysplasia

w.ou.Undasy gonvuns
nuIsIwngiouanuUs:andnen  anmuuds:aindnen

Focal Cortical Dysplasia (FCD)  1dunisiSessnveeadiuauesfinaunfianizd (cortical dyslamination
or disorganization) sAUAMURAUNAUBIAIAGANDILEY (dysmorphic or dysplastic of neuron cells) ! wua
FCD ﬁmmé’mﬂ’uéﬁu‘[iﬂawﬁ’ﬂﬁgﬂuLé"i’ﬂLLazpf{’Lmy' Tngnuiduavnddndudunis Fesay 50) veslsnandnuia
soslufthadinldsumssndaauos uasnuluammgdui 3 veddsnaudnalinfeslugieglng 23

Cortical Dysplasia

Tumor

Atrophy / Stroke A: Most Frequent Surgical Etiologies

. Children <18 years at Surgery
Hippocampal

Sclerosis

Hippocampal
Sclerosis

Tumor

Cortical Dysplasia
B: Most Frequent Surgical Etiologies

Vascular Adults <18 years at Surgery

fiseaundausnuas FCD Tne Dr. David Taylor uazamy Tud a.e. 1971 lufthefildsumandnauedlulsn
auFnsIuIL 10 578 M599% UL auBsnUAMNARUNRYRINISSEsTve L panssfuwadauemnUnfuasdald
$ruun FCD mudnwarnsiiossniinulazedeaveugaaninnUnidenaunlainiswaminissinundanslunss
nihsely 4
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Taylor FCD FCD
(1971) Dys, Mis Dys, Mis
Large, Bizarre Large, Bizarre
{cytomegalic) Neurons {cytomegalic) Neurons
(30% of cases) & Balloon Cells
(70% of cases)
Mischel Mild Moderate Severe
(1995) (late gestation) (mid-gestation) (early gestation)
Dys, Mis Dys. Mis Dys, Mis
Hetero Hetero Hetero
Mol. Layer Neurons Mol. Layer Neurons Mol. Layer Neurons
Polymicrogyri Polymicrogyri
Neuronal Cytomegaly
& Balloon Cells
Palmini CDIa CDIb CDlla CD Iib
(2004) Dys, Mis Dys, Mis Dys, Mis Dys, Mis
Hetero Hypertrophic & Dysmorphic & Dysmorphic
Immature Neurons Immature Neurons & Immature Neurons
+ Balloon Cells
ILAE CDla CDIb CDIc CDlla CD b
(2011) Dys (radial), Mis Dys (tang), Mis Dys (radial & tang), Mis = Dys, Mis Dys, Mis
Hypertrophic & Hypertrophic & Hypertrophic & Dysmorphic Cytomegalic  Dysmorphic Cytomegalic
Immature Neurons ~ Immalure Neurons | Immature Neurons & Immature Neurons & Immalure Neurons
+ Balloon Cells,
"Intermediate Cells"
ILAE CD llla CD b CD llic cD liid
cont'd Dys + Dys + Dys + Vascular Dys +
Hippocampal CNS Tumor Malformation Acquired Lesion:
Sclerosis Trauma, Ischemia
or Encephalitis

n139uun FCD a1aalud a.a. 2011 ag Dr. Ingmar Blumcke waganie (the ILAE Task Force of the
Diagnostic Methods Commission) Miwus FCD 1Ju 3 vfin wfinfl 1 waz 2 Sadiu Isolated FCD fmanufinunfius
Aufiavoliduiusiulsadu druvdindl 3 dadu Associated FCD anuRinun@finusaudulsaduazldun Hippo-
campal Sclerosis Tsadudenluauasinund Tsailesonaues Wudu seazideamssuunusassiiowasdnvas

Qy dy aa d' VLM 1 1% 1 % .:’1’ 1
Futonanedineinulauandlilu a1ssuas iU ua1Isail

FCD Type | (isolated)

Focal cortical dysplasia with
abnormal radial cortcal
lamination (FCD Type la)

Focal cortical dysplasia with
abnormal tangential cortical

lamination (FCD Type Ib)

Table |. The three-tiered ILAE classification system of focal cortical dysplasia (FCD) distinguishes isolated forms
(FCD Types | and Il) from those associated with another principal lesion (FCD Type lll).

Focal cortical dysplasia with abnormal radial and tangential
cortical lamination (FCD Type Ic)

FCD Type ll (isolated)

Focal cortical dysplasia with dysmorphic neurons

(FCD Type lla)

Focal cortical dysplasia with dysmorphic neurons and balloon

cells (FCD Type lIb)

FCD Typelll
(associated with
principal lesion)

Cortical lamination
abnormalities in the
temporal lobe associated
with hippocampal sclerosis
(FCD Type llla)

Cortical lamination
abnormalities adjacent to
a glial or glioneuronal tumor
(FCD Type liib)

Cortical lamination
abnormalities adjacent to
vascular malformation
(FCD Type llic)

Cortical lamination
abnormalities adjacent to
any other lesion acquired
during early life, e.g., trauma,
ischemic injury, encephalitis
(FCD Type llid)

FCD Type lll variant.

FCD Type lll (not otherwise specified, NOS): if clinically/radiologically suspected principal lesion is not available for microscopic inspaction
Please note that the rare association between FCD Types lla and lIb with hippocampal sclerosis, tumors, or vascular malformations should not be classified as

70 May-August 2016

Epileps:




Ib lla I1b

Abnormal radial Abnormal With dysmorphic With Balloon cells
lamination Tangential cytomegalic and
lamination immature neuron
L = P R
i = e o ’ ; . o B 0T o
| - g 2 A . - ,
< ‘ L3 i A B NeuN =Y
) T ’ so Do L N N o Fasie O
.‘ -‘L‘I.- F-l; Y= .- : --. a / ‘_, g : -:.
Hyia L5 _. : A B AL
R _':'"-' ALY NeuN
— comm o~ — ol - [
Normal llla b lllc ld
Hippocampal CNS tumor Vascular Trauma, Ischemic,
Sclerosis malformations Encephalitis

aa o v aa a A a v 1 . . Y PN ey} aa Y]

miauﬁ]aﬁbﬂamwumLw@mmmﬂ FCD v1393ua7 (definite diagnosis) ABIRNNATULLBNIINGITINGINGY

lesunsiidinaues uwiegrslsfimunuingUedunidlasunsidanisideduandednuauzniieiin asaniu
IihauewaznmnIesid@Itadelaeen1zn15m1593 MRI Brain

anwgnrdinInunddaAe enstndnineulugisTowninaenigandu Multi-lobar lesion #se FCD
Y d%l <@ %/ 1 v a v d' d’lj 1 v o A 1
type 2b dniintustluenges) thedniiomsdnuuuianmsiiasaesissiudn nisnsianaulnihaueseialiny

AUAnUARLaELIAEdl FCD lesion #lugy s1e9udnwuyad uaussndainuduiusiu FCD laun Continuous

epileptiform discharges (CEDs), Focal Rhythmic Epileptiform discharges (FREDs) ita¢ the low-voltage fast
activity (ictal) lun15n529 SEEG ~*°
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Fig. 1(b): This scalp/sphenoidal EEG illustrates the characteristic surface electrographic pattern consisting of spike/polyspike and
wave onset followed by fast rhythmic epileptiform discharges (FREDs) at 12-14 Hz on the right temporal area. (This pattern was
never associated with clinical symptoms during this VEEG recording.)
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Fig. 1 SEEG exploration in a MR negative case of susp d left the ictal event, involving mainly electrodes O and G. Pathological
frontal lobe epilepsy (inser). The characteristic intensification of the examination revealed a FCD Type IIb
interictal abnormalities precedes the low-voltage fast activity during
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EEG Quiz Question
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// An 84-year-old man was performed EEG study due to 5 hours ago he had repeated episodes of \\

/vocalization (5191889 that lasting 30-60 seconds. During this event his body seemed to be stiff and \
,/ his awareness was preserved but he could not explain how he felt.

| /
\ He has medical history of DM, CA prostate and a 3-year-history of cerebrovascular disease. /

\ /
\ x EEG pictures were shown below (picture 1-4). 4

|

p - -

¥ i Question: Please describe and interpret EEG findings

S— —_—
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2 Stellate Reviewer - [Samarng Teawsuwan 2014-03-21 13:26:48 49-04965 20140415 SAMARNG TEAWSUWAN 2014-03-21 13H26M_SELECTION1 Roxio70 [F:]]
iC)pe Yew Goto Meotage ImeSce Chanek Flers Evends Took Wodspaces Wndw beb
g Jd 0 ET ACAEA QR B | [Events]

ARt wd (% fE[EE6 LR 1 v HE: 70 Noteh: JEEG v 0 chanal 750 a¥jmm |

Fpi-F7

F1-FT8
FT9-T3
T3-15
15-01
Fp2-F8
F8-FT10
FT10-T4
T4-T6
16-02
Fpi-F3
F3-C3
C3-P3

P3-01

57T ” —— e ' : “ - " g picture 2

76 may-August 2016 Epilepsy Digest




& Stellate Reviewer - [Samarng Teawsuwan 20140321 13:26:48 49-04965 20140415 SAMARNG TEAWSUWAN 2014-03-21 13H26M_SELECTION Roxio70 [F:]] [Z‘ 1

i[Jbe ten Goto Mootage Tmescal Chamek Flers Events Took Workpaces Window Heb
mE 448 =T  4pnEA 0800 ! [Events| “[[g xa DRSS JL. 1.,
Nl RO (T MR N1 vHE 70 ¥ Noth: (EEG v POchanat750aVimm | E 3 &

Fpi-F7

F1-FT9
FT9-T3

T3-T4

FT10-T4
T4-T6
76-02 L . : ‘

Fp1-F3 : i WWWWWWWWWWWWMWMM
F3-C3 ! ! A *WWW”\WW

P3-01 R A AR s AN g s AN XA e 1IN AP A P ABAAAN AN oV
Fp2-F4 ' ' \ i A gl
Fa-c4 . | WA P b
C4-P4 I T L VP P T
P4-02 | ! \ N e P i
Fz-Cz WA A,
Cz-P1 i : o st
EKG

EMG

PHOT ‘ !

fa il ' - v " bl picture 3

77 wmay-August 2016 Epilepsy Digest




13H26M_SELECTION1 Roxio70 [F:]]

A0REAQBQ B ! [Events| v[]# x4 E PR VN

CEEEG VIR 1 VHE 70 ¥ Notch: EEG v POchenat7B0eVmm | EE % el N

F8-FT10

FT10-T4

T4-T6

T6-02

Fpi-F3

F3-C3

C3-P3 ARt

P T e o S

P3-01
Fp2-F4
Fa-C4
C4-P4
P4-02
Fr-Cz

Cz-Pz

EKG

EMG

PHOT

i 2535 ; .‘-I I I‘ picture q

78 Mmay-August 2016 Epilepsy Digest




79

Answer:
EEG findings
o Awake EEG

« There is low amplitude rhythmic alpha-beta activity emerged at
the left fronto-temporal (last 1-2 sec. on the first page). This
activity later evolves into rhythmic theta-alpha activity, residing in
the left hemisphere, maximum at fronto-temporal area. This EEG

change lasts about 33 seconds.

May-August 2016 Epilepsy Digest

EEG interpretation
+ Left fronto-temporal EEG seizure pattern.

 Suggesting a focal epilepsy in the left fronto-temporal area.

MRI brain (picture A,B)

+ Multiple small cavernomas, the largest at left uncus

« Old infarction at right pons
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M131971 1 uansievar eriudnnguuinsgiu 4 dman JuunmuseaulsmeIuia

33 neurologist

14 39%9A

Uszinvneniudn TW.AUE sW.dmin TW.YUYY
(n=5) (n=7) (n=202)
Phenobarbital 5 (100.00%) 7 (100.00%) 201 (99.50%)
Phenytoin 5 (100.00%) 7 (100.00%) 196 (97.03%)
Carbamazepine 5 (100.00%) 7 (100.00%) 188 (93.07%)
Sodium valproate 5 (100.00%) 7 (100.00%) 177 (87.62%)
A5197 2 uans¥esay onfudniuluel Suunmuszdulsmenuia
Usstangnnudn TW.AUE WA TW.YUYY
(n=5) (n=7) (n=202)
Topiramate 3 (60.00%) 3 (42.86%) 2 (0.99%)
Gabapentin 5 (100.00%) 7 (100.00%) 67 (33.17%)
Lamotrigine 5 (60.00%) 0 1 (0.50%)
Levetiracetam 4 (80.00%) 3 (42.86%) 0
Pregabalin 2 (40.00%) 3 (42.86%) 4 (1.98%)
Neurontinr 3 (60.00%) 1(14.25%) 1 (0.49%)
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A15199 3 398aT 9IRAINABALADAAIN LTS NYI8IN1STNABLLDY IkUNANNSEAUlSINgIUIA

Uszinennudn IN.AUE TNAININ TW.YUYY
(n=5) (n=7) (n=202)
Diazepam 5 (100 %) 7 (100 %) 202 (100%)
Phenobarbital 3 (60.00%) 2 (28.57%) 6 (2.97%)
Phenytoin 5 (100.00%) 6 (85.71%) 131 (64.85%)
Sodium valproate 5 (100.00%) 4 (57.14%) 3 (1.48%)
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A15799 4 sanenuiatunIanzTueanRenrieNinses CT Scan (#9)
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A157199 4 lsaenualunIanzTueanRenrieNinses CT Scan (#8)
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