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Epilepsy continuum

OUASNSENYOLENNUBN

(Antiepileptic drugs interactions)
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1. Pharmacokinetics
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2. Pharmacodynamics
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gAusn U5uas MIAUY
ANINITAYYN E‘l'auﬁu
@as/nlaniy) (Souas)
Carbamazepine 0.8-2.0 75
Phenytoin 0.5-0.8 90
Clonazepam 1.5-44 85
Midazolam 1.0-2.5 95
Phenobarbital 0.51-0.61 b5
Valproate 0.13-0.19 90
Lamotrigine 0.9-1.3 55
Levetiracetam 0.5-0.7 <1
Oxcarbazepine 0.8-1.9 60
MHD 0.7-0.8 40
Topiramate 0.6-0.8 15
Zonisamide 1.0-1.9 50
Gabapentin 0.65-1.04 <1
Pregabalin 0.67 <1
Lacosmide 0.6-0.7 <15
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98195957 (Zacca G, Perucca E. Interactions between
antiepileptic drugs, and between antiepileptic drugs

and other drugs. Epileptic Disord 2014;16:409-32.)
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Carbamazepine CYP3A4

CYP2C8,CYPT1A2  uae
UGT2B7

Carbamazepine-
10,11 epoxide

Desmethyl-clobazam

Clobazam CYP3A4 uaz CYP2C19 CYP2C18 uaz CYP2B6
(norclobazam)
Clonazepam CYP3A4 - -
Gabapentin a - -
Lacosamide CYP3A4,CYP2C9  uaz CYP2C19 10 (40%) -
Lamotrigine UGT1A4 - -
Levetiracetam la (> 75%) hydrolysis (25%) -
Mono-
Oxcarbazepine Glucuronide conjugation (>50%) 1 (< 30%) hydroxyderivative
(licarbazepine)
Perampanel CYP3A4 gluc'uron.lde -
conjugation
CYP2C19, CYP2E1 g
Phenobarbital CYP2C9 uaz N-acetylation o (25%) " )
Phenytoin CYP2C9  uwaz CYP2C19 CYP2C18 uaz CYP3A4 -
Pregabalin In - -
Topiramate 1 (> 40-80%) CYP isoform 20-60% -
Valoroate CYP2C9 (40-50%)  uaz GUT (40- i i
P 50%)
Zonisamide CYPA4 uaz N-acetylation (>50% 1 (30%) -
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v < 4 a oo
minimumu‘l%mumua FUNAU

griutni dgnslunisnsedudulesldun
phenobarbital, phenytoin, carbamazepine, oxcar
bazepine, topiramate (> 200 1n./3u), perampanel
(> 8 un./3u vzfimnuwsslunisnsnszdudulyives
dannndn 12 un./Au agilissduenauiniaidda
NALUDY levonorgestrel amas 40%), lamotrigine
(> 300 un./ )

anudAnueenfutniinszduduleiazdima
agaunnlunsdilisiufuenduiiniu first-part meta
bolism Judrulng iesainvzfinisanaswes oral
bioavailability 1ue1 felodipine 38 nisodipine
sy

nsnseduduluiiumueadulagefifuazds
wafuLBulesifinanlml axlidmaduidulesififogud
(Brodie MJ, Mintzer S, Pack AM, et al. Enzyme
induction with antiepileptic drugs: Cause for concern?
Epilepsia 2013; 54:11-27.) feiuenvaldinamansSu
Feaediguslunisnisnsedudulaliiud Wedulduid
s nsnszduidulesiasazseinssTusloisuliuas
noungaen ns1zileFulisiondidgnsnisnsedu
Bulssagilnduiiumnuedduduledduiotu
ansziuawiinan iR Tummsedandedanan
anen e1iidignsnanseRuduledagyinlienduisiiu
wnuedtuduluiifentuiisefugat uauduivld
nsfinsanfsanuddyuesnislidenfidons needu
BulwiBnaavislinn msnseduduladiudeaiuvie
19 915797 2 endeg199u 81 carbamazepine ¥
nszdudulesiaumuoddy Pas0 30 rustavrdma
Auenanludiulungu statin, dihydropyridine calcium

antagonist lLae steroid
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nstugasulusiiunueaduiicu

nstiudadulesiumueddudmariuil Inoazsh
Tenliufinsivasunassediu “steady state” Tyl
yiuft Sensetruiueniifovdnsedusulasiunueddui
aldnan mssudusulsiumueaduazaniudeny
mmwznmuazmmﬁmmmmLﬁmﬁummmﬁﬁqw‘ﬁg
Fudasulmiamueadulneasiiseiuvos steady state
Tmifiszeziaan 5 wihveseislinvosefigndudsnis
LURNUORT

Fregnatu el valproate $3uAU lamo-
trigine enffudniifgvislunissudadulatidud valproate
Fadu “broad spectrum enzyme inhibitor” lagag
é’uégugulsziﬂ cytochrome P450 &g uridin-glucuronyl
transferase (UGT enzyme) Uszunaingneay 50%
a9197t 2 Tnamiedulesl UGT ldun UGT1AG uae
UGT2B7 dausulasd cytochrome P450 laun CYP2C9
(@wlng), CYP2C19 ([Wudutes) uag CYP 3A4 (1Ju
dautley) 81 valproate ludswanuidulasl CYP1A2,
CYP2D6 war CYP2EL fatfunnslsiendusiuiu valproate
ludlfaednanszmunndtufuduleiildusuu o
valproate giNafiu clobazam, carbamazepine, felbamate,
ethosuximide, lacosamide, perampanel UagLIN Wi
srdmadudinsunueaguvesiu lamotrigine (ks
veddulng UGT1A4) fuiufemssedinsy Tregnsbadle
Ty FduwmensuSuenidamudielsion valproate
AU lamotrigine gevhlvimesainvesen lamotrigine
17970 3-5 Judu 2-3 §UnY navesdudouley
cytochrome P450 3¢ASDYUNUNANY TUNRIIINTEAY
oglsAnmiiumusladvesenfiegluguiianansaeen
qu1s (active form) wagasdinauantilumsdudaoulsd
cytochrome P450 3g@INANTLNUADNITNINIUTD
ulsides Tunsalnssdnuan cytochrome P450 Lusn
veladuguuuuiduiiv (toxic form) WeAugamiuen
fflgsnsedueulssl cytochrome P450 agvililena
Anfivganazuiu erunsfidgrslunisnsedulisnane
aan8f2Le9 (autoinduction) 1 carbamazepine %l
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an 2 89 4 dUnvindalasuen sedunisuSuen carba-
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naenuela
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nsdmenngatesedunisaiunulaglusiu
f5mg Wshufidfaldun P-clycoprotein fisnady
AN1SUARIDDNUDI P-glycoprotein Wag transporter
protein Suﬂﬁamaamu epileptogenic zone ’Lug’{ﬂaa
finesan1sdne uenantadlnuiseiinu Tne P-glyco-
protein #isunusdug Wuluniaiueims §evinli
JUNIUNNSRATUET N15NTEBVBILTUITNG Uagn1s
Fugheen lfszduenfioanguslunssnuanas ans
vizoenfidmasialng P-glycoprotein viiliinsunsAzen
wazdwaren1ssnulsaaudnle Wy e talinolol Fud
selective beta-blocker agsilinsuangeanues P-
glycoprotein Wag transporter protein S'uq qqsﬁuvlﬁ
iR eadingslidaau
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Pharmacodynamic

81 2 ¥in019LdUNsATE R UNRLMIREN
Q5 aATUENIAULIENIT “synergistic interaction”

AR 1UANSAWTENTN “antagonistic interaction” &4
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Wuiwlauheniu nsuseidunaniu pharmacody
namics Tun1anvujURLuy observation study 810
nsUseiudeainduwuy randomized controlled trial
Jaingedeunian n1sdINsiindunIATeMUY
pharmacodynamic ¥ila synergistic interaction w7l
ieUsgleilunisshuuudsliingnanad usazende
wannalnniseengnsuUssandly welile synergistic
interaction AsLEENENLINalNN1sORNENSILANGNNTU
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Update on the management of seizures and neurodevelopmental
problems in tuberous sclerosis complexes

ussenglag Prof A Simon Harvey

Director of Children Epilepsy Program Royal Children Hospital, Melbourne, Australia

TumsuUssu Interhospital Epilepsy Conference nson 1 iGouduiAu w.a. 2559

asUilormanArvlos W.0Y.NUSISSOU NANYNYOOF
nuisiwnglsas:uuUs:anniuiGn AcLIWNEMEAS Beolkl

Tuberous sclerosis complexes (TSC) 5uLﬂuIiﬂﬁLﬁmmﬂmmﬁmﬂﬂﬁﬁmﬂ’uqﬂiiuﬁﬁqﬂ’ﬁmiaiﬂﬁzmm
1/6,000 vaamsnusniin n1suanseensuaidinnulalunaiessuuuasuansnsiulugUlsusazau ludiuresssuy
Uszanvimenensfinunivesihenuldfaudlussazusnidu nuilsnaudn Sgmiuniu woinssuuazniadous
U language disability, intellectual disability (ID wula3esaz 50), autistic spectrum disorder (ASD wulasosaz
50) Tudiuuesnneny x-ray Tusnaavnusnuzes cortical tubers, abnormal white matter, radial bands,
SENS wazSEGA iudu Tushunensinevestouieluausmuil dyslamination, dysmorphic neurons #3ewu

balloon cells

a1nsdnlugUae TSC

fthe TSC tumuiionsdnldvesisenas 60-90 wavenstintiduenisihddamesitaegmsitadelsn
T5C §edanay 70 uaviltas peak vasormsdnldan infancy war childhood peak dniduthefomsnaznuannd
1gUsTINAL 3-5 iy wuinnnindesay 90 vesthefionistnazfuniia focal seizures wagannnindesas 50
sl infantile spasms (1S) Tunguwes IS Hunsitenaidude subtle focal seizure wazneglu 1-2 Weufaeidud IS
AU ijﬂaaﬁﬁ uncontrolled seizure, IS Wag early-onset seizure ﬁ?mzé’mﬁuéﬁuﬁwmﬂﬂsﬁhjﬁiuﬂfcjm ID, ASD

finmsldeny 3 Vdudndu ]
1 a v 1 =) :
vnfinensdnneuvse multifocal seizures - unifocal seizures
1% A o T
waseny 3 Yuanwazes poorly localised l . . W well localised
DINITNLAZHAUINITVD enilentic spasms rarelv spasms
priep P 3years ysp

Atreasdumiuls ami 1

developmental delay / ID learning difficulties

autism behaviour difficulties
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Update on management of TSC #ingnnslinisusseeiiiadendne og 7 Usen1sdeaglangn
luswaziduanaly

1. TSC surveillance and management guidelines

il guidelines dwsuniumsitiade dhAnmuwazguadte TSC MnlunateUsena inasin1sidadewuadu

« Genetic diagnosis WU pathological mutation ¥84 TSC 1 %38 TSC2

« Clinical diagnosis 14 criteria 1ag/lt 2 major %38 1 major+ 2 minor clinical manifestation

AUqe TSC HuApalin1sguasiuand ey vatgaivigy fideiviyaiuiila davids iunnssu dny
Uszaviiven b Wamn1s was Wugaans

Tundveiugnssuvadlsa TSC il vilduauveagithefimsarevenlunaseuniauuy autosomal dominant
wavansluauvosfiaedunuiiaunifiiadulmiuuy de novo dawlnaudrasny mutation Tugtaeusza
fovar 85 TauAnuiinun@il TSC1 gene (hamatin gene) azag#l chromosome 9 nuldasas 15-20 vosiie
d7U TSC2 gene (tuberin gene) tiuneffl chromosome 16 wuld¥asaz 60-70 fihefinrufiaundfl TSC2 dinay
Tsraudndifausuussnnndt saufedymdiu behavior Aaznusnnninduiu uenandudmuiifosay 15 ves
AUl TSC lainu mutation vesdu lkAnnsAmaiessdiauinunfves TSC3 sene Tu aehslsfinunis
FAnwifevaeidiliamnsafizmanufindniives Tsc3 s

2. Genetic testing and counselling in TSC

nsdnusy IR dudsitddymsdnliasudauts 3 seneration MAeates Tnenstnussiaudessiauss 3
9 1n15%n AEaaIansaRYaay1 Wamnnisiaaund Jam cysts 3e tumor ke uxSsanes wdedanuisaty
Uaniiu pneumothorax #1un13ms19aMeAssiamsnsasselunswsiietewesiie Inaanzegisds
AnuAaUnAABIRUAYeIRIMT UL hypopigmentation skin MIwudnwaiRIvlsfienyuLU plague dnwauzdl
AnunfAvesaunayilu

3. Treatment of IS in TSC

Vigabatrin (VGB) Huanunsamuauainistnuuy 1S 147 Tasanizsmamudtawmgues IS dusnain TSC
VGB tuannsoauenstnuiailldfosay 75-100 uenantumsdnmainymaUssmerSaeadionud VGB dufindy
hydrocortisone Tuuuy short term fisneemunuin VGB dudninerfusndiduglunissnu focal seizure lu TSC
meuiy

finsfnwn UKISS study #ATin1svh RCT seminsnsldien steroid wagen VGB Llemuguennisdnuuy IS 4
INAWVAFN9TU Logamnnves IS 21n TSC f\]ﬂﬁﬁU’ﬂM@%ﬂUﬂ’ﬁﬁﬂwﬂﬁ WU IS amnsamuaulaisinitegned

LY

Wedfy? day 14 veamsinwigUlglasueingy steroid/ACTH WlawSeuliiguiu VGB
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namBnwinitsdndiu Is Afu cryptogenic cause Hu N3l steroid $nwaglinariniwazdmaedos effect
Tugnu development #ae Tuuaueil VGB @Weind effect meauuaziinasio development unnnin fin1s@nwmnenis
wnndloalq wiatunrludimdsuasdoyaduduinenistn 1s fanvmlildan TSC azdinislden V6B wae steroid
fufunazannsnyhlimuaudnuuy 1S 18Enaili steroid sg1afier daulszaumsnivesineinsiosiu viuay
\donld VGB wag steroid lugte TSC mslagazasy steroid aantuniemnds

4. Pretreatment of TSC n28 VGB

fidoyadn EEG Tuffthe TSC e1aagmudl focal spike ui3amy subclinical focal seizure Aoudl EEG agiaey
\Uu hypsarrhythmia lunemdsld deyan1sfinwiain Jozwiak warAzAinfiuluunAIy Eur J Ped Neuro 2011
Wisuifleusewinanisli VB eduilennisdn fu 19 VGB fuust EEG Buwuenufinunfinewdnennisdn lnewui
ynsinsli VGB AeufifiasasFuiionnisinaiaiu annsofiazdisangtinisaivesnmsiamilud 1s Tusuianld
uimsld VGB reuflaziionnisinasaiulumanduiuaylidmasionisangtinmsailuiiu focal seizure msdnwil
Humsinusaideaiusze 2 9 Tnsuuzaiii EEG wsnfivszana 6 dawi wdaniuenaagyasmnifeulutag
wsnuazisulyf VGB Rausidl EEG Aiflmun@ny interictal epileptiform discharges Wuduly Tnsvunnvos VGB Humg
Snennsanuzdrindurwamiiousuiildlunissnendnuuu 1 Asiliundtufouisaue1ald 50 me/ke/day wie
75-100 me/ke/day Alé win EEG tudamuniuiinunilu follow up EEG study lun¥amdaq aglulanuneaud
Wuanudumavesnslreuslunsaddngiiearlifennsdnuu I Ssiioidunismevaussdia liiiarugsen
Tumssnudeiadusuian uenantdumsfinuilfanun seizure freedom funnnidnnauiinisUszidiu 2 3 s

o w

141172 developmental delay Ainutlosnin wagszdu 1Q Aaininegeditudfiy

ennslinanyittu TSC du omstnnudueinsiidiisunlsmeuaimenisiiadeldfeiosas 70 dw
a v =] v o Yy aa v 1 o
anfeway 30 Luflonstnilueinisih veneenalasunitadeneunasnaINn1sin u/s wu rhabdomyoma Tu
wilavie u/s nuanuRnUnAfaues fUrenguiiifinnudifg astedesdinsdwionununsunmdssuuyssamlubn
Tunndlatlenassueuay Ideyaiugunasesuaglinmssnudinaintesiu n1stien VGB Tunsainlvinsusnau
flennstnuu Miseilonduszesinat 1-2 U 9199880150599 retinal examination #300533 baseline ERG nou
Suelunsalnegluanidunanunsalinisnsiasiuiuila

Potential VGB toxicity Wui1 VGB 812¥1l#ALAR intramyelinic edema MRI @ansanudl reversible diffusion
changes 16 wsilud@u risk 9990153 retinopathy thudu irreversible process éﬂw;ﬂmpjwwuﬁﬂizmm%aaz 30
wilufthodniudedmuldtosndn egnlsfimunsidentden ves Trmidsslonifieronaazdsludos 1D, ASD
way DRE n15%a8an risk U84 retinopathy 91nn15k4e1 VGB é’ﬂlﬂﬁ%’ayjaﬁuﬁuﬁuﬂuau Wue199ElT9a18981
VGB lum3nwniiduas idean light exposure fiTeyarndninaaedindinisli taurine supplement Wethelubes
retinal degeneration winazanseAuYee VGB level Tuwuriuy
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5. TSC associated neuropsychiatric disorders (TAND)

D wuldfiusvanaidenas 45-64 uaznu ASD léiifesay 16-55 @ neurodevelopmental problems u¢
wulaiieudisdesay 90 Wu specific learning difficulties, speech & language disabilities, behavior disorder
(ADHD), sleep difficulty, aggression, anxiety, depression, low self esteem Yadeiidmaiioriuides TAND fie
97U tuber load , WM abnormality, genotype, seizure, EEG disturbance, AEDs

TusnaUseina dn1siuziyin TAND checklist Faan13azUszdiuiiesunsdinlunis follow up §Uaevag W

o w 1

wsoUsziliunsunnauegoenilanss Tuwsiazyiteguasimuinsndidny wuyiteny 1-3, 3-6, 6-9, 12-16,
1825 nwif 2

THE T D HE |_| T @T-“""“*ﬂ 02 What s [subject]s current level of (plessecict: 0 Abouthalf of peagle with TSC wil have significant diffculties Apartfrem the challenges Fsted above, TSC can have 2 bigimpact on people’s
) = = - in their overallinéellectual development and may have ‘intelectual disebiity’. 08 Ties i otherways. Havefhas scbjec] had any difficiies wih:
e wlingage nonretal smele ngage [ fueme . Have pasever boen concemad ot s or fubict ] No | v alowseleseem wo ] vis[]
erenme version (TAND_U biebaredpendrconctirs [ omesdaesids [ indpendet [T R —— - hvv:hh,;::d;:ﬂmrmimhlmzmjﬁg o] v
c Mobiity: | wheekhir|_ nesdssirifcant uppart |_|somedfiaty | conpleteymoble by rofessonal using - type tas? No [ s e ofseesbetween et RS
isComplr 150 FYES, what i Nemalelecual ey (10 80) et st etintp it hol ] ml]
5 TAND TSC-Asocied Netrpochsric-Discrden). Al pcpewth TS et ek f g Borerin tslecus Abley (Q70-60) | ”“““’E’:‘:n?_‘::’“;mm ot o] ¥
i ith T5C. i d yoithem 03 Le¥'s talk about behavicurs causing concem to yowor to other pecple. i Intelechel Dsabiiny (11 50-69) || oy . e S e
[o— o TN e o e e et e b ity with o he el e it (03549) | | et e oo ror
Tmﬁimrﬁ:niiﬁmwfsﬁmme@Mh 2 ety wo [ ves [ Sevvehesecna Diablty (0236 ||
- e i =
3 y L b Diepressed maod MO YES Profound Intelectual Disabiity (10 ¢20) | 09 Taking togetherall the difficultes discussed bove,
 Exreme shyness No Y - hiaw much have hese boshened, troubled o dstressed youfyour cildfemiby?
4. Moo swings NOYES « Whatis our = Motwdl 0 1 2 3 4 5 6 7 8 § W Giendy
& Aggressive outbursts no[ vs[] Mikd-Moderae Intelectua Dby || T reeeee——
£ Temper Tantrums wol | ves[] Severe- Pofound ntelectal Disbiity |
el such s hivting e g scching et o ves [ ) [ (0 ll e concems s bove, whatar your op it werk o neth
Aot et o s ot No[ v 1| [t et ot i wo ] ves[] 10 ] d
i ph and overagsin o v .
tm”m;m st s :g: g: 06 Manypecple with TSC who are of school age wil have difficulty i schoal -
-Difbculies gtirg ! ) S ; T .
Lep MOl | Y| | T Did o] )
m Veryrig 10 o tingscr wo[ | Y[ P
. Cheractveyperaciiy such s g consiantly nthe go o ves| [ [esdne WAL NoL ) TS| «
o ity peying atention o consesirating wo[ ves [ |BWne WAL MO ML
P Restiessnsss o idgetines, ach asurigingor sqiming o v :5""1 :-‘I:: m: &::
¢ Impulsity sach s hstgis ot watgtun NOL| VB | e e T Doyou e ampother woris bt TAND for [sbject]
. Difficulties with eating, such as eating too ruch, too e wasuaithings NO L YE: 1fyou answered YES to any sithe abeve. . . that about a5 we went throt i
5 Slep diffcuties, suchas withfuling askep o wakig no| o ves| | Have/bas[sebject] had usther evabation or supportfor 2 NO_ | YES| | W] ¥ s peseie
you Enswersd YES to anpof theabove: - e pnpes. s S -
Vit o hd e evlusion o sappontfor 1 o[ ves sxchaseatrahelp oan vl Edasonl P 17y L L
Wonid you Ik to ave irther evahuation o support for it? wo v A ol | wes| |
— - - 04 Probleen behaviours may add up to meet critera for specfic peychiatric 0 The maforiy of people with TSC will havesome éffculies msome
01 Lefsbegnby 2 = isnders. Havefhas [subjct] everreceiveda dagrossof speciicran sl Dofdoe suec]avedificly with ey of hefllowing:
theyareat. How ok vas [subect] henbefshe o . Auts Spectnum Disorder {ASD), inchuditgencim, Apergert O[] ves ]| | Memery achesrememberingthings ths e appenad wo | ves[]
. Frst et ~e et | b enson Deic Hyperctivy Disccer (ADHD) WO [ ves || | bAenion suhascowntmsingwe e gt staced o[ ves[| Thank You!
R e— e Mot | | c AndtyDecedeg b i o ¥Es ||| | e Dua-asting b tasking such s ding 2ok the o e wo ] s
R el ey d Depresive it Mo [ VeS| | @ Vot sches i g hldngbos o[ vs[] p— —————
T ———— e ooyt e Obsessive Compusive Discrer wo [ ves :Mﬁk-mﬂmmﬁ}dﬁw $= IE:= 12 iewes's udgement ofimpacourden onth ndhicuachil i
7 B £ Poychotic Disorder, ivchuig chiovphrenia wo | ves| % ¥ 7 L]
o edor oot peacs? e et fyou arswered YESfo ny ofthe sbeve Mg 0 1 2 3 4 5 6 7 8 9 W0 Eendy
{ Wit inneddvingbeds? " et H youenswered YESto any of the thove L i ay ——
T = Hare you hed furthr evaluation ar support fr i wo [ ves[| Hovehas [ssbject] e frther evabiation or sugporfor £ NO | YES| | —
§ Wastode innedat righ? A | Motper| Wondd youlke 1 have Father evahaton o support o 2 wo| v | ‘Would you it have urther evaleation or suppart for these dificulies? no [ | ves[ ] TP A e Atk e e v At fonC s e 3 kel (ot e
e e

6. mTOR inhibitors in children with TSC

TugUqe TSC AlauAaunAvesduazsiliniseual mTOR pathway HhuRnUnR \ia upregulation viladl
neuronal Wa¥ astrocytic proliferation and growth ¥i1l# neuronal signaling iaUn@ vililAnAMUEAUNR axon
growth Wag dendritic arborisation &1 rapamycin ugnfil#snumzissuaziduenagiduiueianis nslden
rapamycin lu TSC Sufteazan mTOR activity ﬁqaa&hqﬁmﬂﬂa Tnonsidend mmmﬁ'l%’%hjqamﬁauiuudmi%fﬂm
wuuadivrn daulvg) indication vesnsld rapamycin azilunsldmunuuassny SEGA w3s visceral tumors
rapamycin £3dlnalulkivas behavior wag learning (clinical trial) N155n#1 seizure (clinical trial) HavYBILIRDNNT
AueMsniudl variable vasnsnovausdluudiliernistnanas uaslifu topical @ w3y facial angiomas
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(off label) ww1Aas rapamycin tuunAagld low dose sniiugUaetiuld AED 7lu enzyme inducer 5udae
L4 a é’ [ -@I 1 1 a 1 1 d“ d' a dl‘ a dy
HataLAEveteTueY fuvuInvesedsdrulug szl daymldunngu du unaniuin @1 1Weemis nsdale
LY a e a ¥ a v YV LY 1 o cY U =
Anuaulaings Slusauludaanzuasviondes asiseisriensnsiaseduen A1n1sviteuvesiu Alusiuly
Uaae seavludu hgdesnin Wudu lumnudiudiudinesingins rapamycin tUugffluwdvinlyd
behavior improvement dauTuLLdﬂws@maWﬂws%ﬂé’qﬁ variable lﬁaguj

7. Epilepsy surgery in children with TSC

M IATITeLavd ILAE U a.A. 2014 Tu pediatric surgery survey dn3W16n epilepsy surgery Tu TSC
Uszanafesas 8 wuitmskidnaninsaaudnliuszanaiesay 50-60 Tuftae TSC ifl focal seizure Midungy
drug resistant winnsefevilalnarUsvaunadiSa avnuinazdledesiaunislddns nsiidntueass
Aoudsendudugaedinidn (i IS, immature EEG, immature MR) si3oidugUefifl multiple seizure foci/
lesion/procedures §slaifidannatognaluninisuiuewingdUisaulumisidu surgical candidates n3o354
199111 epileptogenic tubers/regions wieIsnsrdaliinesdurneaniie tuber nior LN perituber cortex
99NAY

fmﬂﬂsgaumia}uaﬁwmmﬁﬁmﬁméf@%’ﬂmﬁﬂw TSC # Royal Children Hospital (RCH), Melbourne
7ifi focal seizure wazidungu drug resistant tu axfinsnisndey tuber sanlagliisdudondu unifocal lesion
NINIFNALIIUANE tuberectomy M3BlaNy center of tuber Tngludnduspsvimidin perituberal cortex aanly
#e M3Anwll RCH WU excitability 958871 core of tuber 11N tuber rim

lagasU mensnanadn active management of TSC in early childhood Asagusenaulume

e n53l prenatal way neonatal diagnosis M7 SAUTINTAR DML FULALTIANS?
e N3%1 genetic test 13U next generation MHNzaN N5IVALULTINIgNABINIUINUTAERS

o A5ANMNSAILALENTE TIAazISUNIS treatment a81959A57TU interictal EEG abnormalities Wa15aun
el focal seizure %130 IS uaglin135n®1638 VGB + steroid

[y

e 195 TUAAIIMANURAUNAAILEUT WU AW NSIBEY NORNTITY NSndinuwastide

epilepsy surger N ¥9 center 9849 epileptogenic tubers
L4 pl psy gery 81938WINTUIRNISN pileptog

o 1% 81 modifying MTOR inhibitor Audaysd

=

o nslinmssnwegramuzandiwiuazandwiugiislsraudninesseuaznquitaziuaeuluilu Lennox
Gastaut syndrome uananuudsazandymsuimuinis vliidwuauldiesasiiazilungu severe ID waz

autism
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Adult interesting case

Dominant hemispheric left mesial temporal lobe tumor;
How do we decide with the surgical treatment?

12 123 12
Sirincha Pitipanyakul MD., Suda Jirasakuldej MD.,  Chusak Limotai MD.

1. Chulalongkorn Comprehensive Epilepsy Center of Excellence (CCEC), King Chulalongkorn Memorial Hospital,The Thai Red Cross Society
2. Division of Neurology, Department of Medicine
3. Department of Pediatrics, Faculty of Medicine, Chulalongkorn University

Clinical History:

A 20-year-old right handed, Thai young man presented with recent-onset epilepsy starting in August 2015. He is

now the 3rd year University student. He has 2 different types of seizures type noted as follows

Seizure type consist of Frequency
1. Aura 19 years of age 4 times in life
2. Complex partial seizure with 19 years of age 2 times in life

automatism

Description of seizures

1. Aura: At 19 years of age, he began experiencing an episode of visual blindness running from top to down
side of the visual field without loss of consciousness. This was associated with diffused headache lasting for few seconds. It

disappeared after he developed complex partial seizure with automatism. He had had 4 episodes of this type.

2. Complex partial seizure with automatism: This occurred while driving a car where he developed an episode
of loss of awareness associated with chewing, eye blinking and with or without right hand tonic posturing and left hand

fumbling. This was followed by postictal confusion lasting for few minutes. No preceding aura was observed.

Lack of sleep can precipitate his seizure. He has one older brother who is healthy. He has normal birth and
development. His grandfather had seizures due to a brain cyst and became seizure-free after a surgery. He has no febrile

seizure, head trauma and central nervous system infection. He has no significant memory problem.
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Physical examination

Vital signs and general appearance: within normal limits
Heart, lung, abdomen: within normal limits
Skin: no rash or birth marks

Neurological examination: unremarkable

Investigations

1. MRI brain

Figure 1. Small ill-defined non-enhancing hyperintense T2W/FLAIR lesion (11*14*11 mm) at left amygdala, showing
nonspecific neuronal loss pattern in MR spectroscopy. Differential diagnosis is between low-grade astrocytoma and

cortical dysplasia

2. EEG showed occasional epileptiform discharges over left temporal region (F7FT9T3) and occasional

intermittent delta slowing over left frontotemporal regions.

He was diagnosed temporal lobe epilepsy with left amygdala tumor. He was initially started on phenytoin but
he developed fever with rash within a week after taking medication and likely he had hypersensitivity syndrome from
phenytoin. Therefore, he was switched to levetiracetam. He is currently on levetiracetam 500 mg twice a day and has been

seizure free since then.

In our case, the lesion is located at left amygdala which as shown in the MRI is much closed to the hippocampus.
One might proceed with lesionectomy at left amygdala in the postulation that the left hippocampus should not be involved
in generation of seizures since the patient has short history of epilepsy. While others might be concerned of continuing
seizures if the left hippocampus is left unresected since we do not certainly know whether the left hippocampus is involved.
The other idea might perform both lesionectomy and amygdalohippocampectomy; however, this lead to even more concern
of memory decline after the surgery. After through discussion with the patient and his family, they expected both complete

seizure freedom and good memory outcome. Therefore, we decided to do intracranial EEG (iEEG) monitoring in order to
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clearly delineate the area of seizure onset. This study was performed with 3 strips; one 6-contact subdural strip covering left
antero-mesial temporal (ATS1-6), one 6-contact subdural strip covering left antero-inferior temporal (ITS1-6), and the other
6-contact subdural strips covering left middle temporal region (MTS 1-6). Three depth electrodes were inserted into left
mesial temporal region including one each 6-contact depth electrode at left amygdala (AMD 1-6) adjacent to the lesion,

anterior hippocampus (AHD 1-6), and posterior hippocampus (PHD 1-6).

Strips electrode - AT
1. Anlerior temporal strips(ATS 1-6) iumu ) "

2. Inferior temporal strips(ITS 1-6) Ala

Anterior temporal strips(ATS 1-6)
Inferior tempaoral strips(ITS 1-6)
Middle temporal strips(MTS 1-6)

Figure 2. Intraoperative findings and diagram depicted position of subdural electrodes in relation to the lesion at left

amygdala

iEEG Findings: Four habitual electroclinical seizures were captured with similar semiology and electrographic
finding. Clinical seizures consisted of right-sided facial grimace followed by bimanual automatism with/without right hand
tonic seizure. All ictal onset arose from the left amygdala at AMD2, 3 in the form of LVFA (40 Hz) with subsequently very rapid
spread within 200-600 milliseconds to left anterior hippocampus at AHD2 and left posterior hippocampus at PHD 1, 2, and

then involving left antero-mesial (ATS 1-6) and left antero-inferior temporal strip (ITS 1-6), as shown in Figure 3.

Seizure 1 Invasive EEG monitoring
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Figure 3: Ictal EEG onset from iEEG monitoring
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Interictal findings: On post-op day 1 prior to the first seizure after antiepileptic drugs (AEDs) discontinuation,

interictal epileptiform discharges (IEDs) were classified according to the location and divided into four groups as follows and

shown in Figure 4.

1) 50.69% at AMD 2 (1-3) >AHD 2 (1-2) >PHD 1 in the form of spike/polyspike (positive polarity at AMD and AHD)

2) 45.64% of the IEDs noted at ITS 4 (4-6) with/without involvement of MTS 5-6 and ATS 5-6 in the form of isolated spike or
repetitive spikes

3) 2.78% of the IEDs noted at AHD 2 (1-2) and PHD 1 in the form of spike and positive polarity

4) 0.89% of the IEDs noted at MTS 3-5 in the form of isolated spike.

High frequency oscillation (HFO) analysis revealed fast ripple frequency (> 200 Hz) at AHD 1-3, AMD 1-2, PHD 1-2,
ITS 2,4, 5 and ripple frequency (80-200 Hz) at ATS 1-6 and MTS 1-5.

Interictal Epileptiform Discharge

2 AMD 2(1-3) and AHD 2(1-2), PHD 1
ITS 4(4-6), MTS 5-6, ATS 5-6
W ATS 1-6,ITS 1-6, MTS 1-6
- ITS 2(1-2), ATS 1-2, MTS 1-2
) AHD 2 with positive polarity, PHD

1

_ MTS 3.5 yar

Figure 4: Interictal epileptiform discharge in invasive EEG monitoring
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WO i rvienior hippocampa deph(AHD 1.6) T

f. 1. AMD 2{1-3) snd AHD 2({1-2) with pasitive
polarity and polyspike, PHD 1(1-2)
50.69%

B 2. IT5 4(4-6), MTS 3-8, ATS 5-6 3254 ATS1-6, MTS1-5

 tlemporal Snpe{TS 1-6) Ala \ 5. AHD 2 with pesitive pelarity, FHD 1 2.78%

6. MTS 3-53 0.89%

F Anterios temporal strips(ATS 1.8) 3w

Figure 5: Diagram depicted locations of IEDs and HFO in relation to the lesion at left amygdala, and the resection line.

Based on these iEEG monitoring results, his typical electro-clinical seizures originated from left amygdala adjacent
to the lesion with very rapid spread to involve anterior, posterior hippocampus, antero-mesial and antero-inferior temporal
regions. In addition, apart from left amygdala, left anterior and left posterior hippocampus, as well as left antero-inferior

temporal region also generated fast ripple HFO.

Surgical resection was lesionectomy, anterior-inferior temporal lobectomy (3 cm from the temporal pole and
sparing ITS6 which corresponded with superior temporal gyrus) and multiple hippocampal transections were performed in

order to preserve his memory function.

Multiple hippocampal transection (MHT)

MHT, supplemented with multiple subpial transection (MST) and limited cortical resection, is a relatively safe
procedure that affords excellent seizure control that is equal to or exceeds results typically achieved with standard temporal
lobectomy; in addition, verbal memory and stem cells are preserved. This approach is best suited in patients who are not
suitable candidates for standard temporal lobectomy due to failed Wada test, dominant temporal lobe epilepsy, or absence
of hippocampal sclerosis. The fiber tract of hippocampus, integral to hippocampal function run perpendicular to the length
of the hippocampus, but the tracts responsible for seizure propagation run longitudinally along the length of the hippocampus
(Figure 6). Even though, this is relatively safe procedure, there were few centers and limited study to evaluate the long term

outcome after multiple hippocampal transections.

Patient has no major complication after operation and remains seizure-free. Antiepileptic medication is continued.

Pathology show diffuse infiltrative glioma (Grade Il). Neuro-oncology was consulted. Post operation MRl is arranged and

neuropsychology follow up will be performed in 6 months.
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Highlight from Interna’riqnq| Cdihfe-ence%"

American Epilepsy Society 2015

asUmsussenalas W.nd. Alssad gossnulisa
nusiwngUs:annanen amuuguMwiGnIInosaUSIBa
(MavAnucomuidiu cu Children’s National Medical Center Washington DC)

Topic l: When Should Autoantibody Testing Be Performed?

ussenglae Christian G Bien on Epilepsy Center Bethel, Bielefeld/ German

What is autoimmune epilepsy?

AIaALaes ILAE lana1ililu Revised organization and terminology of the epilepsies U 2013 fig
amnveansiialsaaudniinuldvainuate wu 1. Wugnssu 2. lassasievedanssiiaung 3. n1slunueiddy

4. ameiiauiuRaUnd 5. nskiawde 6. linsiuaime Nallavguesnisiialsnantdniaznandduunilfe \finan
AMgiAuTUNRaUNG

Tsraudnifammngddutuinunfaunsonuldisludnuasdlng Tasdvdnguguduannisnsany
LoUAUBAYB3919N"Y (autoantibodies) MiTlARNTSnLaUTBTEULUSEAMAUNAs Fdlutlagiufinisidadelsa
audnanamaiinniuiieninanmsadinsamandduiuldieniudnou Sdlunirdudiaefidalsraudnain
AMEUANAY (autoimmune epilepsy) Franansaldsunissnundenislieniiesngrsdumesodimane (targeted

immunotherapies)
NAUYLYR

“Autoimmune epilepsy” 8fe A128” Autoimmune encephalitis” Aifllspaudniludnwagiau 31nns
Anwnudn Sewar 80 YUy Autoimmune encephalitis inefionsdnwsetilsnaudnsausie Tunanduiu
AUrelsaaudnilanvnain Autoimmune wulauszanasesay 2 (Irani SR et al., Curr Opin Neurol 2011; 24:146)

When to suspect autoimmune epilepsy?

Snuagvnandiniiviiliasde autoimmune epilepsy (Bien CG, Epilepsia 2013; 54 Suppl 2:48)

1. Whlaiu syndrome U198E19U Limbic encephalitis, Faciobrachial dystonic seizures tag Encephalopathy
2. Patient and History NidAgyvesithy Wulsnautnluivgsenydoeviseiin1ielsa autoimmune 8u9334678
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3. Seizure types and Patterns Tuunsguwuuiy lsaaudnideinisasawsnlugalaeilinsvanmveuasdnuuy
FOLDINTDTNUDYATITITNANAZNITTNLUY pilomotor seizures

4. Paraclinical findings 11 EEG wudnwauz Delta Brush, uilvdundmuiinidenunigauvisliduiusiunismsa
U oligoclonal bands, MRI wudnwuzsegliAraINguaNeIsnauLarnTIIgaNe13IMed1laiu “Chronic

encephalitis”

What tests should be ordered?

o
6 &

Weandagtusmsuiueurued (antibodies) Mvinujisesewantiu dnuieidesiu Paraneoplastic/
autoimmune encephalitis wagamnsanusdu 4 vialng laun

1. Onconeuronal antibodies to intracellular nuclear or cytoplasmic antigen
2. Antibodies to synaptic antigens
3. Antibodies to neuronal cell surface antigens

4. Antibodies to unclear significance

gULLammsLLﬂqmjmaq Autoantibodies T Limbic encephalitis Waz Refractory epilepsy FoauUan sy
31N “Autoimmune issue in Epilepsy” Wyllie’s Treatment of Epilepsy 6th edition, 2016 page 420

Autoimmune Encephalitis

Anti-Hu Antibodies to intraneuronal antigen

AntiMa1

Anti-Ma2 Epilepsy
Anti-NMDAR Antibodies to neuronal cell surface antigens | Anti-NMDAR
Anti-Lgi1 Anti-Lgi1
Anti-Caspr2 Anti-Caspr2
Anti-GABABR Anti-GABABR
Anti-AMPAR Anti-AMPAR
Anti-GAD65 Antibodies to synaptic antigens Anti-GAD65
Antiamphiphysin

Antithyroid Antibodies to unclear association Antithyroid
AntiGIuR3 AntiGIuR3
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Autoimmune epilepsy
Detection of IgG antibodies

Visualization molecule

coLpledto seconcary zb N13M39391 IgG antibodies 14n13
MFILUYU Multipara metric testing for

‘Secondary ab’ from animal, surface antibodies #4954 taan151n
directed against human IgG Y

Rodent Brain #is1un1s transfected cell
%38 immunoblot 7131 antigen 1 NMDAR

: N30A130 U U LGI1 Angiiiad wad
Antigen, e.g. NMDAR oder K

20 e ndenvisounludunds (CSF) vasthe

Rodent brain or transfeced call orimmunobot

#1il 1gG antibodies W lUYIUAAZewANNTT

Modifed from: Dogan Onugoren M et al, Z Epieptol 2015;28:196

AMERICAN EPLEPSY SOCIETY G371 ANNUA MEETNG Fufiu antigen NeguuRIwas waINTY

1191 Secondary antibodies N3iU{ATe oA AU Human 1gG lngnsadrluduiv IsG vesgUae aeg Secondary
antibody 91ndn3iagAn Visualization molecule 1ngi5 Fluorochrome %38 Avidin Biotin-DAB iialtiduia3es
MUYUAAITINTIIATIANY Human Antibodies a4 suvitsiliinnisvinuiseniiueg ae

d1m5Un135m$99 intracellular onconeural antibodies 98539978735 immunofluorescene WU cell-based
assays waglmmune-Dot-Blot N15@$3911 autoantibodies WU11N15MTI9919 CSF wag Serum HUsEENSAINANIT
nn3dInIvegNlnemilakasdmuiingy autoimmune Nlvinanauausssienssnwlanuu aglungy antibodies

to neuronal cell surface antigens tWuaaulungy

Autoimmune epilepsy
Specific and responsive cases — gray cases
N Syndrome | Specificity Response to immuno-
Case numbers literature | specificity | confirmed therapy
NMDAR i.L. + + -
LGI1 + + +
CASPR2 21:2001.5. + + +
AMPAR + + +f-
GABAZR + + +/-
GlyR >1:500.5./i.L + (+) +
DPPX + + +/-
Gray cases: antibodies against ...
Onconeural ags (Hu...) +
GADG65 + + -
VGKC-complex, not LGI1, +/- +/-
CASPR2
GABA,R ? +/-
NMDAR (serum only) ?
CASPR2 <1:200 - ?
GlyR<1:50in serum -
mGIuR5 ? ?
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wwman1ssnwitutdaguuddiddermvuadaeu widanunerewlunisivuasuamienissnsidu
WAIgIUTUNT Asdegafiwandiiuduwuininisinudussenediaue egrlsinunisinualdlutagiu
& < v | 1% ! v
nanuaunisldeenuiieninteudly (off-label use)

Autoimmune epilepsy: treatment options
Our approach to patients with high-rank antibodies

5*1 g IV-methlyprednisolone, then
80 mg prednisolone p.o. per day for 4 weeks

+/-
10 immunadsorptions ‘

v
Re-evaluation (NMDAR abs: after 2 wks; other abs: ?) l

| Improvement | [ No improvement ]
— —

Rituximab, 4 times 375 mg/m?

1 week apart from each other

(or 1 g twice, a fortnight apart)

Taper prednisolone by 10 mg daily
dose per week.

e
L Sustained and/or
Deterioration T —
Z N Cyclophosphamide 750 mg/m?
Steroids ™ Taper over 6 mo per month

Bien CG and Bien C, Z Epileptol 2015;28:201, based on Dalmau J et al, Lancet Neurol 2011;10:62 and Irani SR et
al., JAMA Neurol 2014;71:896

AMERICAN EPILEPSY SOCIETY 65TH ANNUML MEETING

Autoimmune epilepsy: treatment options
Our approach in “gray cases”

80 mg prednisolone p.o. per day for 4 wks.
Reduction by 10 mg/d per wk.”
When on 10 mg/d, i.e. after 3 mo:
Re-evaluation

fIf steroids
contraindicated: IVIG

No improvement | ‘ Partial improvement | | Remission ‘I

|

Escalate immuno-tx Continue 5 mg
Discontinue e.g. more steroids, prednisolone for
immuno-tx cyclophosphamide, another 6 months,
rituximab ... then stop

Bien CG and Bien C, Z Epileptol 2015;28:201
AMERICAN EPILEPSY SOCIETY 65TH ANNUAL MEETING
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JauUzUIAYINY autoimmune epilepsy

1. kULUINNTEINTIAN autoantibodies 119910 serum way CSF
2. AN UNE (specificity) @1An1ANT9IN19RTI9 (sensitivity)

3. 1N3M599NU NMDAR antibodies 1u serum ifigdaenaiiiens #3o wu VGKC complex antibodies #illwauived
mo LGI1/CASPR2 laianunsaldifladelsale (questionable significance/specificity)

4. Antibodies nquaunlyly 1gG (wu 1gM, 1gA) Saldansnsafigariladndianuddgmneadin
5. nsalgUefingialiny autoantibodies usiaedeni1z Autoimmune encephalitis a¥$nwagels Ussloviuas
anudssronssnendusensls Sudumaufidesinausely

6. N1IMTIANU autoantibodies UNOENUITRINITADUAUDITIAADNITIAYIAI8IT immunotherapies 8191 LGI1
waz NMDAR (Judu

Topic ll: Update on Valproate Prescribing for Woman

ussenglae TorbjOrn Tomson, M.D., Ph.D. / Stockholm, Sweden

Tul a6, 2013-2014 29AN1TDMITUATENVRIUTEWMAANIFRIUTNMUAT VRN U sEInALa U lsUlAUTEN A

a o

AwsaulszlnsyIanislden valproate Tungjessnssduasngeionayiug Weawniinavilviia malformation

)~ o § v o a <& A Yo & & s ° v & aNay 1a A A
wazdlnavinliseavandgarvesaniiunsalasueilvagiinsinanas lnonugiilildedianiznsdinlufivndui
Ionavselianunsaldenduintuuazuusihlvnuinlalugwgamnseilde valproate ag@musenialaase

Anwdaninawinguunmdglinisshulsnaudniliesann

® ywuaenlun1siny generalized idiopathic/genetic epilepsies §3ditiag &4e1 valproate Duedlanad
Naalun13AIUANNIY Genetic generalized epilepsies (GGE) vausUsyansnaveg mindondulun1ssnuens
laiviguwin Bnvtepuideslunsiie teratogenic effects vpsgmadenianilonadilulasunisfnwegiuiisane

° Qﬂaakﬂam%’nmﬂm@qﬁg&LﬁﬂLLawﬂmﬁLLu’ﬂﬁuﬁ%UﬁLaﬁm'ﬁ%’ﬂmﬁlﬁmaﬁﬁqﬂLﬁaamﬂma‘*ﬁmﬁawaam

o mnuidswoInslianunsaniugudnls (uncontrolled seizures) anagnuestialy

o (Whwenagnitutinliinganisinumiedsuniflisnwedimaiisiiogseninsieasss el
Aenaidetogunimunusnuasynsn sausitliivdngiuhansoannnudedduniafn teratogenic effects fina

AUFLIYRIN1IAUANN1TTNlalA

Tnehluuds nmedniimuaslillfrdsmadeisuusmunissamslundgaiasss mnnsAnelulszae
gaNqunuin epilepsy-related deaths Wuanwniovar 4-7 vesannni1sidedInveunsn ﬁaqmdwﬁuamﬁ
mansallife 10 wh nsfnwiludsemAansgessnminuinanudssiandeiiavusasoniindunnd 10 wh
Tundeiifilsnaudn uenaniinmednfimuaulaildoradmaidedemsnlunssidndas
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AULEBIYRINISNA malformation YBIN15NAINY1 valproate

feyannmefnwuslvalundinssimuianudssnesniafin malformation 103N valproate
ganhenfudnuliedu lneflglAnisaluszanadosay 6.7-9.7 dayaangrudeyanisifiemugtinisalues malformation
Fiduusiunsiden valproate Ussanaudewas 4.7-6.3 Wisufudesay 2.1-2.9 lulszswnsialy duduentudneia
Tvsi 194 levetiracetam usiseanugifnisaiues malformation azmusdduugieddites aesiamusiely
gNLiugN topiramate Anuiniinnrundssweinisina malformation vesnsnlneigtinisaifeiesas 4.2-7.7

Audeswaanaiiin malformation 9101 valproate Fufuruiaeiildsurasiinsssluszorusnnuin
gUfinnsnives malformation aemiianidievifeiensadlézuen valproate wuatiasnin 500 fadndusetu (@1
U93aved North American AED Pregnancy Registry), au1atiagnin 600 fiadnsusiedu (3ndeyaves United
Kingdom and Ireland Registry) kag Yu1atiaandt 700 fadnsusioTu (3nYeyaved European and Intemational
Registry of Antiepileptic Drugs in Pregnancy) waiinnsldien valproate iwﬁumﬁ’u%’mmuﬁu@wudﬁLﬁuqﬁamizﬁ
289 malformation @n31n1514 valproate LigauuUHYY

aMudasranauInsiuaAdIveuAnaINg valproate

Gi’famaﬁ]’m Neurodevelopment Effects of Antiepileptic Drugs (NEAD) study %GQE:JL” 571 309 518 T
UseimAeiiniuardange nuindnfiutsailaiuen valproate vnlzRinsIfaz Miu@‘Uﬁﬁ{]Qjﬁyﬂ (IQ) fndudiniiansan
Isuenfudnuunuduesnafituddnsada mﬂmiﬂmmumwmq 3 waz 6 U wenaninuivunavesen valproate
fianuduiusfusesuadtgarveninfiunsaildsuen valproate Turuiatosnin 800 fadnsusetuazdseiu
aftyaladnsanndnfiunsanldsuentudnauiudy Lwiéfaalé’%’umﬁﬁﬂmﬂLﬂmﬁ'méﬁuLﬁaqmﬂﬁﬁzgmé’wumim
wonniinslden valproate vairdsnssddaiimuduiugaonisiiia autism spectrum disorder wae childhood
autism TnefinnudesUssanadosay 4.4 (95% confidence interval (C) $owaz 2.6 81 Sovax 7.5) uaz Sovay 2.5

(95% Cl Sp8ay 1.3 D9saway 4.8) ANUANU

NEAD: Outcome at 6 years and dose-dependency

Fetal antiepileptic drug exposure and cognitive outcomes at >@%
age 6years (NEAD study): a pmspective observational study

Kimford) Meados, Gus A Baker, Nancy Browning, Moris) Cofien, Rebecca L Bromiey, Jil Qayton-Smith, L aura A Kalayian, Andres Kanna,

e S R D NG Sy Meador et al., Lancet Neurol 2013

Summary

Background Many women of childbearing potential take antiepileptic drugs. but the cognitive effects of fetal iposure Fubizne oniine
ncertain. We aimed to assess effects of commonly used antiepileptic drugs on cognitive outcomes in chi up sy

o G years of age.

Completers,n 61

hitg oo ngLC m
19444721

Mean 1Q 106 108 109 98
(95% Cl) (103-109)  (105-111)  (105-113)  (95-102)
Median Dose
[Dose |cBz |16 [pHT  [vea [
Low 107 106 108 104 LTG 500 mg
High 106 109 106 94 PHT 400 mg
VPA 1000 mg

14

AMERICAN EPILEPSY SOCIETY 65TH ANNUAL MEETING

¥ Janvary-aprit 2016 Epilepsy @ig@st



mﬂﬁﬁagaﬁlﬁﬂzﬂ'nmsﬁmﬁu N International League Against Epilepsy Commission on European Affairs

(ILAE-CEA) wag European Academy of Neurology 39t@usuuinienisigen valproate dnsusnwilsaandnly
winudeuazndgeiansyiug lnedaszd ey dadl

o msvandeInslten valproate ludnugauazndeiomseayiu

2N o,

o Fudhdign AenstiveyauniieeguasuiuwagynsindulaidenmssnusiuiussnintaunnduasUae

Fanuzimaly

o Uenianlasuen valproate mislasudeyaineiiulonianaziin malformation neazdainin

YDIN1INTIAAANTBINOUARDA (prenatal screening) Flilainsaszyiannuiiaunivemsniionainula

o Linslden valproate Snwnnaz focal epilepsy msinsannaasaiasudugdulungisaiagiug
ANUHUILAIATTA

o wnyndudiedlden valproate lundiitadgiugasldlunuanmnganlinalunissne dudulule
laimas1Au 500-600 faansusoiu

o

o wsiusyiugnlasuen valproate msliisAuALlineg1aiiussdnsam

dauuzidmiuguaendganinglasunisitadelsaaudn (Newly diagnosed epilepsy)

o asdenlten valproate wazema@andue) lun135nen generalized epilepsies (1 JME, JAE) LWS1281
valproate lanan1ssnwfninenduwazaislden valproate lugUlendganlasudayaninuidesguasuiiued?

v a

fnAulaaon e dkas NN AIATSA

e gaii9rsanlden valproate ludinudsnvlelulsraudnuissiiniidlonamevingiuarauisavgnen
fudnlanouinTasu

o o1afasanlEen valproate Tunsalnilsaaudnusennuiin1ssIunsuLswazillon1afIATTAAINN
o °© o W w. a &y yo v & ¢
dauuzihdmiuguaendsilasue valproate lsinngunuazaenssa

aa 1Y) v a Yy v ) a vy
® IUﬂiﬂﬂ/ﬁ/ﬂEJf\]']ﬂTﬁﬂall“UﬂLLa'Jﬁ']N']iﬂWﬂ'ﬁm']‘Viq@fﬂl@ﬂ']Eﬂﬂ?ﬂﬁqﬂqiﬂiUI@ﬂ’]ﬁIUﬂqiLﬂ@Iiﬂ"ﬁ'ﬂ@

o MlidaunsoniuaNeINstnlavialinadnaAedaInel valproate AIsHANTULUGEUEN

e a@nsalden valproate molUlalulsn Genetic Generalized epilepsy MnnasaNAUIABILULUILAD 719
wnnduaziiieiuiosiadiuinaiannisliendennnnimadevesnisneavseiudsuen

124 ! ¥ ¥ 3 Y d‘ = d' v v
e awnsalten valproate sialuld dnen valproate anunsamuaudnlad vasemadenaulilanalunis
Shwuarlianunsasuanudssuaanisnenele

® [Uefoin1siuen valproate o kara1N130TUANEIVBINITAATIRLS (VuAevangauliiiy
500-600 Naansusaiu)
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v o o o Y a ay yo = Y s
°U§JLLuzu’]ﬁ']WiUﬁdU'JﬂWﬁyﬂVl‘lﬂﬁ‘UEJ'] valproate NAINNLEAUISHANAIIN

e nsUszliularivasunlainssnuimsyines1eszinsy i
= . a = a I cs'
o Tlunsealves focal epilepsy AITNANTUINYAYT valproate MIBLUayULUUE1OULELD

e mswdsuulainissnuasiasaduneuiazisufInsss unen valproate NlASUNBUILISUAIATIAAITHAN
NgawifazAIuaunstnta

® lunsalimeanlsaaudnudy awnsafiarsanveneils dUlsaunsasulemalunisiinlsagnla
a a <, = = Nl = 1
o diansaisuen valproate Wugmadendu lunsainlinevauswisenanen U

e @1w3nlden valproate doluld arpruAudnlaluruinesig (liiin 500-600 Tadnsuseaiu) wazeUae
LianunsosumnudeavesnisuganseiUieuenla

v o o v Y a ay yo g’l (-
‘UE]LL‘IJS‘L!’]ﬁ’]‘W‘JUQﬂ’)&l‘lﬂm“\iﬂ‘lﬂiUEﬂ valproate YuUZAIATIA

o Tnavnluuugililyen valproate asluillonsiuinfiassiuan
o Livusihbivaswduedulunsaideannsanuaudnlanuds

® nnsngAY valproate msvhisewlodUsausasuAIEBRINIERlakazn13len valproate
Lidndudmsunisauaueinisdn

o & 1 A v, Y] a v 1o & v v
® nsanruIng] valproate ArsvihdelagUpansasuAudsdlawaglidludeddervuingdunis
AIUANTN

nansznudan1sauainuiUlelunyufun

o muuvihlvanideanisiden valproate Tumdleieasayiug vinlvunnddaeiiansanininudedonisiin
teratogenic effects fausinouaziEulitn1ssny wazdesdinisuszdiugieluszes ogsaiae

e nsdenuulunisinelse lnsRananuazedusiviswaniazraldeuaniaudenlunissnunige uag
afensinaulasiiussrinunnduazyUae
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Topic lll: Cannabis Update

ussenelag Kelly Knupp, M.D./ USA

Endocannabinoid System

Wuszvunsassimennulanisraniensussuulssamaiunanaazssuulszamaiulane 395suuiil
Unumivanraneniainunsiuianuiandsgnisiadeulnn MineuausvesssuuiALiuwazNTENLEY

aaﬁﬂszﬂauﬁﬁ’]ﬁiyﬂaﬂ endocannabinoid system léun cannabinoid receptors Way

#1795 endocannabinoids

Cannabinoid receptors: 1Ju G-protein coupled receptor inuunniigaluausuuaiu 2 ¥ia Ao

1. Cannabinoid receptor type 1 (CB1R) wunszatwaglussuulszamaiunans diulvaagiiuiim
hippocampus, association cortices, basal ganglia, cerebellum, dorsal root ganglion wagidulszamaiulane

(peripheral nerves) flunuIMABN1IAIUANNISAUEIMIT AUBY AUEULIA AN N15RRYT waznsadaulm

2. Cannabinoid receptor type 2 (CB2R) wuwnnfitiletdaumies auseu ald uay retina wanulatoy

[y

Tusyuudszamaunans JunumaeniIsAIUANNITNEENT cytokines Tussuugiauiu

Endocannabinoids (endogenous cannabinoids): Endocannabinoids A® @1591519n18@5190ULagaNse
Jufiu cannabinoid receptors #@15lungs endocannabinoids NdAgyly $19n18 laln anandamide
(arachidonylethanolamide; AEA) W@z 2-arachidonoylglycerol (2-AG)

AuaNUANE1AYvas Endocannabinoids

® Endocannabinoids %Qﬂa%’wLLawé"aaaﬂmmszjaa’Uszmw (neurons) U3kId postsynaptic mﬂmiﬂss@ju
1m8 membrane depolarization vsemsiiutuwes intracellular Ca++

e Endocannabinoids 7ividteanin91n postsynaptic axunséioundu (retrograde) iﬂé‘]’ULLaxaaﬂqwéﬁ CB1R
UIIE presynaptic

o miaaﬂqw%‘maamiﬂdm‘j yhliAnn1dinves K+ channels M39ar09 Ca++ channels Sudsnisviiau
vosiaulesl adenyl cyclase wagnszdunsvuvetouls kinase vilidnadudsnisvdvesansieuszam
(neurotransmitters) 310 presynaptic

o dMINBENGYSWE endocannabinoids axgniiunduinginad viegnvinanseeesanEheieules fatty
acid amide hydrolase (FAAH) 9929119 endocannabinoid signaling §uqmaa

o fosannsadne n1seangud uazmmhatsvesasnguiiiaduegenings Fududeatuayuin ans
ﬂduﬁﬁﬁﬁﬁ’]ﬁLﬂu neuromodulators

° mmquLL’iwaamiaaﬂqwéﬁuﬁuﬂ%mm%maﬁ endocannabinoids

e wu8n il @15 Endocannabinoids ﬁqa@ﬂqwéﬁ inactivation inhibitors Gsfisavinl¥iiial neurotransmission

AWz USIAL active synapses 39IIARNAT9LAENAAAS
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nsfnedeietunsthian (cannabis) trldlumensunnd Tasuanuavlaiuduegsnn Tuga
N5TYTINIULN TUnAIABIRY cannabidiol (CBD) dulu non-psychoactive cannabinoids ﬁwummﬁqﬂiu
fyunnna 1,000 unaaa uiede.e. 2014-2015 Aflsrenunsdnwitedetunsldtyylumenisunmsly
Tsmaudniinannduguieai

teyanilegluvuzinuitarslungy cannabinoids Wgau9wilaniazeangnik1u endocannabinoid
system &431na@15lungy cannabinoids 3nWY¥N31 100 wliadiiies 3 ydauwinluniaiunsaduiu CBIR way CR2R
Feansmaiu loun

A -THC (tetrahydrocannabinol) Juansudnves psychoactive component ﬁq‘mé partial agonist §19
CBI1R uay CB2R

CBN (cannabinol) figw3 agonist usitfoendn A% -THC Usganas 50 i1

THCV (tetrahydrocannabivarin) figv5 neutral antagonist #i9 CB1R waz 3gn3 partial agonist sio CB2R
Preclinical studies
21N91U39Y preclinical studies #a1BNITANE NUIMNAVBIAS cannabinoids AanzdntUudRINAaDg

felaiutueu Isanunsodudanistn ldfinala siansdn vsenseiiainlitninetu egelshadeyadiulvafivusli
aruaywita1snguilll anti-epileptic effects

Summary Of Preclinical Evidence

* Large preclinical evidence base asserting mixed effects on seizures in
animal models

Number of discrete
E T P Anticonvulsant Proconvulsant
THC 6

0.25-200
1 1 2! 1 *®
3 mg/kg 61% 9% 0%
CBD 2 21 1-400 81% 19% 0%
mg/kg
Other plant
cannabinolds 2 7 N/A 100% 0% 0%
CB1 r.eceptor 2 - N/A
agonists |
CB1 receptor " ” ”
antagonists I 2 9 N/A 9% 61% 30%

Whalley (2014) Cannabis and Seizures American Herbal Pharmacopeia

*Includes non-seizure studies where convulsions were reported.

AMERICAN EPILEPSY SOCIETY G5TH ANNUAL MEETING
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nalnves cannabidiol (CBD) 7ivinliidl anti-epileptic effects §3linsunidn iosniidesitanans
Usznn3 wifin CBD 9eil molecular targets Aiflsnsaudiiasiudnis 65 wiln uidnlvgdesiivuingunniszanunse
wansliiuNaves anti-epileptic effects g GTfamm%zqwaﬁqﬁuﬁué’ﬂwmsLﬁ/aL?J'aLLasmiﬂizﬁuﬁw WoNINANS
Anwimuaitunisinuluvassmnaes 3dlianunsoaguhasndenlostudiifniuaidudeinieuyud

Y

nsAnwseutaulaneanunalnlunisdugensdneiruy endocannabinoid system 814

Vilela LR, et al. Wu31 URB597 @11150U89A1 cocaine induced seizures 19 Ingyinliszeznauasdn
YUY waghatnauas lng URB597 azduganisvinanuvaseulesd FAAH Adivtin?vinans anadamide saunstoaniu
cFos expression WAZNNTANYVDIULAE b hippocampus Fadunaanlaay

Fezza F, et al. Wans kainic acid naedulsidarinaasainnsdn wuiisedu AEA Wiudulunguengtios
uranadlungueIgann unefisedu 2-AG avanaslunguengiosuaziutulunguoigunn daduasusniiuansls
Win391wal CR1B, CR2B uay FAAH Tu hippocampus %LU%WLLUNIU@W@WQ YenMNiNUIsERU endocanna-
binoids Tifisduazdetioatumsdnld

nsAneIdeTunyed  dregrnsAnunide wu

Hussain SA, et al. inms@nulaglduuvasuaueeulatifted1399Usevsnares CBD-enriched cannabis
preparations Tun1sinwilsaautn InsaouamgUnasesvesttaodindiuan 117 se Felusiuaud 53 sy
infantile spasm (IS) ¥30 Lennox-Gastuat syndrome (LGS) flongiade 6 U dawan1sinwmuiniosas 85 918919
finudvesnistnanas funasesiesay 14 enuitbifionnistnies sathadsamuldlivessniumsfiuainy
pgnemsiiwuieiosay 30 uenanilunguiineuaussios unasesdnlvg:eauTn MIUUNEY AL
wazersuaivesieAtulugieitlésu CeD

n13AnwIlag Press CA, et al. %aﬂumﬁmw%mu retrospective study Lﬁam’mﬁwizaw%m%aﬂ oral
cannabis extracts (OCEs) TugftheTsnandndiuau 75 318 o1ewedevszana 7 U wuindthesiuou 1 Tu 3 Ao
dmasnistnanasszanafesas 50 & 2 Tefilddinisdnian uifihedesas 15 (11 918) lWdnouaussdenisine
natafssnUlatosas 44 Tnewudn Sennstndivty Gevas 13), seumds ($osay 12) LAZINSVBITTULYNLAY
o113 Goway 11) dmsulsleniludnidug Wun nginssufuanuiiuiitu Gesay 25) Ifwemetunviuas
sumeRmunty Govay 11)

Greffrey AL, et al. AinwnAafuufisenszminee1ves CBD Au clobazam lugfihe 13 518 wuisziuves
clobazam Windulneindsdesas 60 (95% confidence interval (Cl) $owaz -2 §1 91) szAUas N-desmethylcloba-
zam (nCLB) Winau 5 wih Gesay 500: 95% Cl $oeag 90 ¢ 610) lvilguaene 10 3¢ NIRRT DIAATLNA
81 clobazam WSZLAANAUINLALS

msAnwlag Devinski O, et al. Wlensuisszaninauazanulaondeves Epidiolex (purified CBD) tJu
n13AN®YI prospective observational study Iuﬁgﬂamﬁmmz young adults fifllsraudnedin treatment-resistant
epilepsies (TRE) 41U3U 261 3¢ maqm?a'a 11.8 U wunuasnssnwinieen Epidiolex donsnavausdlausiuiosas
45.1 TneddugUae Dravet syndrome wag LGS aglidnsnismevauesiosas 62.7 uaz 71.1 audwiu Sevas 9
vostheliifionnsdndn wadradesiinutos 1Hun nduNTu (Sesaz 23), viouds Goway 11), soumds (Souay
17), oo Govaz 17), 40 ($eway 17) wavoduu (Govaz 10) ﬁm%’uma%aLﬁmmﬂmﬁqwmwﬂuﬁﬂw 16
579 laun ArvieusuUasunlas (4 51), status epilepticus (4 518), Nioudy (4 519), dminan (3 518) wax

thrombocytopenia (1 518)
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nsAnenAaeaiunsegluvnell

[

® FEpidiolex study AM898N1SANILUU multicenter, double-blind, randomized, placebo-controlled,

phase Il trial woUszifiuUszdndnauazainulasndeves Epidiolex TuUreiinuas young adults Afilspaudn

Y a v

Dravet syndrome uag LGS B9ililins1d3deUszanay 150 91¢
® Phase |l studies &1%5U Tuberrous Sclerosis
® Cannabidivarin (CBDV) a1 homolog w84 CBD faaisuinisanu

® n15AnW systhematic CBD Tulsaaudin

agU:  ndn 30 UiifimsAnwuieaiu endocannabinoid system sihlsasdanuidesiitaniluun way
Flsruuifudhmnglunmsianewaznssnelnlg Ssnsaneiddeniseainietuelmififinase
endocannabinoid system AFuflinTuniusineu agndlsfinuieglussesEusurhiiusosnsdeyans
Anwatiuayudnuin

Topic IV: When Should Genetic Testing Be Performed in Epilepsy Patients?

ussénglag Annapurna Poduri, M.D., M.P.H. / Harvard Medical School

manTaeiugnssudnensouasnwdUaslunyljUR Jauuadu 2 dumdng fe

1. HARAN15IUIRY

1.1 Mlumsnennsallsauagnsiadanseshugndslidianuiinunimessuuuseam

1.2 vhlmitadelsalduidatu felisadlasunsnnaiilddiiu wiefamudunaunulaenldldiunis
348 (diagnostic odyssey) dnnald

2. NafaN155N¥T 81an1 Indn1siasuklaIn1ssnenlsaautnluauan

2.1 fakddururesduiineltaanulsraudngsAunuluningn wadEuNNeI a9 unNIsSNBILUURNIE
1971239 (specific treatment) [N

2.2 MTITTEN19TUGNITY (genetic diagnosis) D138 NaRBNITHATUIFAFULR LEBNNTSNYITENTNNTT
Hnsnwlsmautniun1ISNEImensite1eg1emaLies
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wensldnandmangiuminsideiuandiiudwavesiugnssuselsnaudnluidaznguuszyng 91

® nsAnwluruNg Wudn monozygotic twin lenanuaudnyisguInndnly dizygotic twin

= [y a PN ) o PR v a [y = J a = o
e nisAnwilunsouass lenadssiiazilulsraudnlui-desisufeadu durnninauidnauduslunsounss
Wiy Ian-u1sen wisegAnee Inglonanaziin generalized epilepsy wulauseunmuiosay 10 d@iu focal epilepsy
wulauszanuiosas 5

e nsAnwiludnineass laely animal models of epilepsy

® N3ANwIAILTT phenotypic kg genetic studies TuasauATININTINENBANGLDINITAUTNNIIRUTNTTH
WU GEFS+ WavinsAinwidUisinaninieisnisiugaans wu linkage analysis wag positional cloning vl
AuNUBUNgIesiuNMsinlsala

o

ATAUINITUAZAITAUNY Epilepsy Genetics

el Aa. 1995-2001 (ugavesnisdne Channelopathy Snsnsranuduiiisadomansviiagu fu
CHNRA4, SCN1B, SCN1A w8y GABRB2 LLﬁ%ﬁﬂ%Wﬂﬁ?UﬂﬁUL%UQﬂﬁﬂ (Dark Ages) U83n13ANWIAU Epilepsy Genetics
nafe Snsfnwinndn 100 nMsfnwuinanisAnwmaiuldduiiusyndudeldansathuldle aunsedts
Y. 2009 fnisamanuanuiauninisiugnasuvia microdeletion nsnyideduissiamudeatiailos
unseitalul a.a. 2011 31150579 “NGS bubble” (Next Generation Sequencing Epilepsy/Seizure Panel)
ilvianunsansdulavarsiosviinuludagiu

"jﬂﬁﬂﬂiiﬁﬁﬂﬁjafjﬁﬁmiﬁﬂw’]ﬁLLafﬂﬂﬁLﬁuiWﬂ’13L‘UgEJ‘LJLL‘UaQ‘I/I’NIﬂiﬂﬁ%’]ﬂ%ax‘iﬁuﬁqﬂiiwﬁﬁﬂ Copy number
variation (CNV) lélLﬁﬁWfHWfl‘UWUWﬂluiiﬂaiJ%ﬂﬁvLﬂ%i’]Uﬂ’]LWG}L‘WN%U 189U sANEuUA.A. 2010 Iae Heinzen et al.,
Mefford et al waz de Koevl et al. wudwi{ﬂwﬁgwm 1,234 1efilasunsidedeindy Idiopathic Generalized
Epilepsy (IGE) #aufinun@iuuy microdeletion Ussanmsosas 2 dadlngnuuulasluley 15q11.2 uas
16p13.11 ﬁumzﬁﬁﬂ’;m‘i’]mu 517 sedildsunsitedeindu IGE w3e focal epilepsy wu deletion Uszanaesas
3 vulasluley 15g11.2, 15q13.3 wag 16p13.11 uammmﬁiu@’ﬂwaﬁ’mu 3,812 318 lasunsitadeindulsa
audniisiuau 23 sedifllastulen 16p13.11 deletion (wualugindn 100 kb)

o v ¢a v o v w | ' ' v &
aﬂ‘i?}mgﬂ'l'iﬂa']EJWU'D:VI‘W‘UI‘UIiﬂall‘UﬂNﬂ’J']S.I‘U'Usljau mmimmawunqﬂm}mlﬂ 3 Usstnnme

1. Inherited mutation: Autosomal dominant (heterozygous), Autosomal Recessive (homozygous,
compound heterozygous)
2. de novo mutations: Heterozygous

3. de novo post zygotic mutations: Heterozygous (typical mosaic)
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n1311 Epilepsy Genetics Witlunneadiin fidanarsannadnagy 3 Uszn1she

1. fUaeuszianlanadslisunisasranisiugnssw?

1.1. fthenasdeindulsrandniidrenennsiugnssu (inherited Epilepsy) wu winudjseny 14 U Ailasu
n53taseI Ly Juvenile Myoclonic Epilepsy wagiiuseIRnsaunsinisaidu Generalized Epilepsy, Wi@n1v84

1171591L0U Febrile seizure

1.2. flhefifinTzveingueinsiiduiusiv de novo mutations W Winwee1y 6 Weuilon1sdnLuuN
(Infantile spasm) EEG 1Ju hypsarrhythmia wazasialinuanuinun@zes MR

2. NINTIIMNNUFNTINITTI WiNadwseAGTnAsuLUamTa lai?

[y

2.1. AUN15INRY Y IAEINNTININNWUTALaTUIUaNNEINSAILSALR

nsdinnugede 14 U Alasunisiftiadedndu Juvenile Myoclonic Epilepsy wariusyiRnseunsa mnnsia

a

wun1INaeRUgvesBundutusiua1endnlisuLss vinlanunseadeanuiullviuaseuasigiieladmensel

15Af
nsAnnee 6 Wweu mnlasunsnTIanasnuIinINanewusly “Epilepsy gene” A1SATIAVIAURR
UnfAne metabolism W Lumbar puncture uagn15dingiadus e1alusndunewmsiane

2.2. AIUN15INWI

WINATIAINU specific gene NANITINBINTUNIZIAN1Z29 (specific treatment) @rursatdonltn1s5nwin

WILNzALLaZANALINIS NN lwmunzaule

N1SWAIUlUAIU phamacogenomic testing (1 HLA, Cytochrome uagdu®) lusuian agvinlianunse
Manun sty agldelasgamngauiuiiieusiagsny (precision medicine) 1Mnau

lngasudUnenalslaTun1snsIamenugnssy (genetic testing)

1. fipsnsnsitadefinidn Tnaanizlungy “Epilepsy Plus” Wu 1013 Dysmorphic features,
Intellectual disability/likely ID (Infantile spasm wag 8u9) %38 Autism

2. mInsatuiinasen1ssnw tnsaniglungu: Refractory epilepsy 819
- Early onset epileptic encephalopathy
- Early onset absence (918 < fiky)

- Familial focal epilepsy
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n133ladelsAn1eiugnITuNdNafan1TINeI Wy

¥ (% (%
v Y

S a a a L Aa v = ] a o ! &
YULULTUUNITNAITUINITIN N UV NALA LU ULNYINITIYLNIUU N9U

4

DININSEUTUDINANTENU
AONITNANYNUS LT

AMNRALNENNWL dauuLll

SCN1A TaevinlilszSavisavaniaesenisld Lamotrigine waz Phenytoin
SCN2A paslden Phenytoin 1141044

SLC2A1 Ketogenic diet

ALDH7A1 Pyridoxine

PNPO Pyridoxine-5-phosphate

¥ ' (%

Y

YUz liSUTINISATUINITT N NEUUNEAT LT W EINITITBNTY 9193

U

BINTNSTUTUDINANTENUFD
ANTNANYNUS LU

AMNAAUNRTIWL ‘ Aauuzii
KCNQ2 NA170U1 ezogabine
KCNT1 NA30UN quinidine
GRIN2A Wa19741 memantine
Tuberous sclerosis (TSC) WNA190U7 evorolimus
Other mTOR-related epilepsy evorolimus?

3. A3E9RTIAININUGNITULRLS wazAdsdanldn1snsIale?

3.1 {UIeNNAN YLV INAUINTNNATINRUUTIINIZIZAMAENENDINTRINANIFUN LS AUANUHAUNR
Yogulies 1 Bu 1wy

NaNaINg nsmsaaiiLuziin
Down Syndrome Karyotype for trisomy 21
Dravet syndrome SCN1A sequencing, deletion, duplication
Rett syndrome MECP2 sequencing, deletion, duplication
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3.2 fhenildnuazveingueinsnuedinnduiusiuanuRaunAvesdunaigyin
3.2.1 awgianunsasnwladdnuutosudidainswamiuau
3.2.2 M7IUAdEMIRUgNITU (genetic diagnosis) oadinasion1siiatsann1sindula denn1ssnw

SEMINMTHIAATNBINSTAAUTNAUNITSNWIP8NT 810190 LD

ABN1INTANNNUGNTIX Tnannaneds laun

® Chromosomal microarray analysis (CMA)

® Single gene testing (seg/del/dup)

® Panel testing (epilepsy panel autism panel) 1Rs9 L EunTYin sequencing fiiesunsdndily
7% deletion/duplication

® Whole exome sequencing (WES)

dauuziilun1sdinsa nsaindannisuaniuuuilanizianzasiunguain1sdnnizlsa

N|NAIN1g nMsAsaaNUUzIi
Dravet syndrome SCN1A seqg/del/dup
Angleman Syndrome CMA>>>{1Ka negative, UBE3A sequencing #if

a1aidenld Epilepsy panel for Angleman-like genes>>>f’f’1?;T\1

negative LWt WES fi9

Early onset absence SLC2A1, possible CSF glucose

Epilepsy ‘plus’ 138 Refractory CMA g epilepsy panel i negative 14 WES sia

epilepsy esp. early onset

nsesnaundslinguna wugiliidendnsuidelulaseinismie o719 Registry based on syndrome
features, Individaul research studies, Rare epileptic Network #58 Epilepsy Genetics Initiative (CURE, NINDS)
Faagynilenalasunisnsialua g iwmuIuan
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Highlight from" International Conference 1|

American Epilepsy Society 2015

IBauiSalaog WHY.UYSD 30sssudgna
MASINUNSIDBANEAOS ANEIWNEMEAS UKDNENdaIBeolnl
Anuvciowuiau Children’s National Medical Center Washington DC

Epilepsy therapy symposium: What You Need to Know
to Get Your Patients into the 65% Group!

ussenglag Jerry J. Shih, Emilio Perucca, Patrick Kwan, Jasiane La Joie, Christopher Skidmore,

Andrew Cole, Cynthia Harden

Tsnaudnditaeismuauszan 50 Suauiolan o mnmsAneilufiaslseaudnildunmsitedelmiuas
Lirglasunisshwimegendudnunneudiuiu 470 au nuigthedesay 65 % anansaaudnlasniseniutn laesosas
47% vosfftheviavuaneuauasosiudniiuin Turefifesay 14 annsasuinldmosfuindiiaes uarfesas 3
anunsaeudndeefuindafiany videssudnillismtudusiaosin ogrslsfinudiieyssannsesas 35 il
nevauasfofutnduindufieiliansonunatindssainels vililiaunsousvelsviedomenenly
Tuitgn @

Treatment Strategies for Newly Diagnosed Epilepsy
nsidengfudniugUislsraudnselal Taeaisiansan e

1. When should treatment be started?

AINAIIAAIILVDY ILAE 2014 3) lsAaudnyaneda unprovoked seizure @99A5I91%19AU 24 Tala %30
. = g.Jl A a [ goj = M Yo aa o 1 @ .
unprovoked seizure #iliAsInAlaN1@NSARNTENGT > 60% WIolusenlasunsitaduindu epilepsy syndrome
nM3BuMsSnulsmantnudanistnassnrsensiiaedldivfounlamadisavemssnm @

2. Which drug?

Tunsiasaidensniudn Jdsasaileds laun spectrum of efficacy (@1udnlunngiueIn1stn wie

epilepsy syndrome) #4m15799 1, Magnitude of efficacy, Ha?19LABIIALT TIUNY teratogenicity, Nas® co-

morbidity, drug-interaction, ease of use Lag31AN
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A9 1 Efficacy Spectrum of Available AEDs (5)

Most seizures types/syndromes Focal seizures and epilepsies* Absence only
Valproic acid Carbamazepine Ethosuximide
Benzodiazepines Phenytoin
Phenobarbital* Oxcarbazepine
Primidone* Pregabalin
Levetiracetam Gabapentin
Lamotrigine® Lacosamide
Topiramate Eslicarbazepine acetate
Zonisamide Tiagabine
Rufinamide Perampanel
Felbamate Vigabatrin

Retigabine

*Some of these AEDs may also protect against primarily generalized tonic-clonic seizures. Most can exacerbate myoclonic/absence
seizures. Vigabatrin is effective in infantile spasm.

*Phenobarbital and primidone are not effective against absences. Lamotrigine may aggravate severe myoclonic epilepsy of infancy.

21NN15ANYIUUY double-blind Wisuifisuuszannmueseniudniunndvila (carbamazepine,
primidone, phenobarbital ag phenytoin) Tun133nw partial wag secondarily generalized tonic clonic seizure
wuzilidenld carbamazepine (CBZ) waz phenytoin (PHT) iueniudnsusn Ine CBZ awnsanudnala partial
onset Iunnnidlewfisuiu primidone uay phenobarbital (PB) (P<0.03) () 1fudnngailvailailsidiuszansam
winnefuinnganlunisshwdnetia partial onset ) AT 19UARS

Table 4. Summary of studies and level of evidence for each seizure type and epilepsy syndrome

Class | Class Il Class Il Level of efficacy and effectiveness evidence
Seizure type or epilepsy syndrome studies studies studies (inalphabetical order)
Adults with partial-onset seizures 4 I 34 Level A: CBZ, LEV, PHT, ZNS
Level B: VPA

Level C: GBP, LTG, OXC, PB, TPM, VGB
Level D: CZP, PRM

Children with partial-onset seizures | 0 19 Level A: OXC
Level B: None
Level C: CBZ, PB, PHT, TPM, VPA, VGB
Level D: CLB, CZP,LTG, ZNS

Elderly adults with partial-onset seizures [ 3 Level A: GBP, LTG
Level B: None
Level C: CBZ
Level D: TPM, VPA

Adults with generalized onset tonic—clonic seizures 0 0 27 Level A: None

Level B: None
Level C: CBZ,LTG, OXC, PB,PHT, TPM, VPA
Level D: GBP, LEV, VGB
Children with generalized-onset tonic—clonic seizures 0 0 14 Level A: None
Level B: None
Level C: CBZ, PB, PHT, TPM, VPA
Level D: OXC
Children with absence seizures | 0 7 Level A: ESM, VPA
Level B: None
Level C:LTG
Level D: None
Benign epilepsy with centrotemporal spikes (BECTS) 0 0 3 Level A: None
Level B: None
Level C: CBZ, VPA
Level D: GBP, LEV, OXC,STM
Juvenile myoclonic epilepsy (JME) 0 0 Level A: None
Level B: None
Level C: None
Level D: TPM, VPA
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A3UNAN153I8AUUTEENTAIMYB981 (SANAD study, Randomized control trial) wuin 10

® carbamazepine, phenytoin, oxcarbazepine, lamotrigine, levetiracetam Wag zonisamide TUsEANSN N

Maisunulunssnwn focal epilepsy sell
® 1350w childhood absence epilepsy tugzilld ethosuximide

® valproic acid ANtNuin generalized epilepsy taf uiAI5ANTIaEY teratogenic effect

' < a v v o v ' a a Yy v a v o =
aaﬁalsnmaﬂumuaanl%swnmmlugﬂ'mﬁﬂm UaNINUILANS ANV AT T98NA5ANLS
aegnlawn
® Genotype Wag history of adverse drug reaction i 1338 39lUN51Y carbamazepine Tuﬂaju HLA-B
and HLA-A sauvianislenlungy aromatic e1atiennisuientnungslugUlenaguille
< v aa 1 1% =
o uwiALazeg luladeninananainunesRInen

® Comorbidities

® Co-medications W eruswiafilu enzyme inducer onaluannsorfiuseauenaiindus e

3. Which dose? Tunisidenltvuinenusnaisaiiiens

. . a g = | . P g a a ! v a
® Titration rate NSIANVUIALTISIENTALURS therapeutic action Tadwaniulenadesronadnafe
YD UIUNY

a 1 < [ £ A a ! o &
® Target dose ﬂ?iLWiJ‘?J‘L!'WﬂEJ’]E]EJ’N'i’J@Li'JE]’]ﬁ]‘I/]’lIm‘U‘UUWWEJ'W]Ej\iLﬂUﬂ’J']ﬂ'J’HH]WLUU

® Highest tolerated dose Tuftheaunsmeenaimnudludeddelurwinfiasniunfudmsiinisinseauen
WeldesiunmsiinnatiamedliisUseasnang,

Kwan uaganie (12) Anwmavaseriudniusniuguielsaaudnaeluinuii gUieievar 47 awnsaaudn
lameeniutndausn lnvdmlvg (>90%) vesrUlelderdudnuuinuiunais (Carbamazepine < 800 mg/day,
Valproic acid < 1,500 mg/day, Lamotrigine < 300 mg/day) Imﬂﬁﬁﬂwﬁam%’ﬂlﬁlﬁﬁaﬁﬂaaﬁwuwa%uﬁwuaqsn
Laildt Fastnifuvunadniunaildlugiaefianunsaaudnls ilvidemenenlu Tne CBZ fimsinnathafssiosnia
nlifoavasusdiodiouivendudnuingu ( CBZ 27% vs VPA 13% vs LTG 10%) fuiunisidenldendudnaas
f91500784 tolerability e n1slawInensERUsuazLInIunaIsTIsannIsAnad afesaneils (adverse

reaction) (13)
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When the drug failure is not a drug failure?

MINAITNINAIINYDY ILAE drug resistant epilepsy vaneds gUhenudnlidlavasannlaldeniudn 2 via

Turwianaznisidenldendudnimungay lainagidu monotherapy %3 polytherapy (14 lnanauiayiiady
AUa831.8u drug resistance epilepsy Asiiansandedadesineg Mmilinissnwlalana lown as, 16

Wrong diagnosis u lalldernistnuaidu syncope 138 non-epileptic seizures

Wrong drug Wuanadenenlivnzauseyinvesin

Wrong dose 1y wunefidiiull viienisldendivenansydveniudn

Lifestyle issues ¥inl# poor compliance

Uncontrolled epilepsy tulsilananetis drug resistant epilepsy 91nn15@nN®1U99 Hao LagAty (17) I}Eﬂ’JEJ
selmiusdunlianunsaussliunanssnwls anveinulegfesuaiaanmsideiudniiewiiabes (39%),
poor compliance (34%), la5unat 1AL NeAVUINGT (29%) %50 inadequate dose (29%)

nanlagagy guelsaaudniildsunisidedelvsifesas 60-65 annsaquinlsshoeiudn fuasdiuiinge
asfinrsandetfadesneafivilinissnulaldnaneusiegifadeindu drug resistant epilepsy Lﬁ'aamﬂﬁﬂwdw
wilsitliannsanudnldluneuusn Weldusvandudnlfegluvuefivanzan azvinliqudnldludign Tnefinigiiy
YR enailsEavsamifisuiniumsasue vemaiueniuindnain dwiudthedlasunsidedeindu
drug resistant epilepsy AI5ATNTANNSSNEIRIEITEL (15)

NAIINAULNAINILAITTNIAIWYINUTALUU monotherapy AITHANTAUINITINEIAY polytherapy wan
nsidengNasulgsiuneiutu msdenldondudniiiulsednsnmveseidlsldsiuiulagiinnadnefesaingn
%39 drug interaction ﬁaaﬁqw

Can polytherapy be rational?

INNITANEIVDY Stephen LATAME (18) Iugﬂfﬂaaiiﬂau%’ﬂﬁlﬁ%’um'i%’ﬂmﬁwsmf‘ﬁ’usz?’ﬂLLUU polytherapy
(n=322) gUrefeay 86aunsanutnmgeiutnaesulia Seuazl3 aunsaaudnilgeiudnaiusiaiaziies
Yovay 1 whuflaunsoaudnlédosduin luvaeiinnnsfinuves Pelota us) wansliiftudngihe refractory
localization related patients (n=193) fiftheuszanafesas 10 whiufiannsoaudnlddeetudnamsin lu
vuzAliiiienelmiaudnldofudndsin uasnatrafosmneuiutunusiuauetudnifld

nsldedudnswnuiiusglegdlunsiinysz@ndnmassen wazanlanianisiia toxicity 21nn1slienvia
wedluruiege vanmslunisifenldennisifenldensinalnnisesngnsfisneiu o
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A08198NUINNTULANS AWV UL TUS N VeNvIndY WU

- VPA uag Lamotrigine Waldsauiuaiunsanudnlauintu vislu partial wag tonic clonic seizures (21)

- Clobazam tJu add on therapy Tu Lennox Gastaut syndrome (LGS) an drop seizure dlaweuiu
placebolagaunsnan drop seizure 1§ 68.3% (Visuu’lﬂ 1 mg/kg/day) (22)

- 970 Cochrane review (Randomized control trial) %4 lamotrigine, felbamate tay topiramate &
Uselgvidlu LGS Tunsladu adjunctive therapy lngan atonic seizures 1§ @1 GTC anadaniy lamotrigine

ey felbamate (23)

N3N polytherapy 919MUNBTINITNITIAWINIITDUTINAU WU diet therapy SIUAU vagus nerve
stimulation @saunsnanain1stnadlaunnnitasmidugiiesosas 70 ndsn1sinnIuEa 3 Weu 2o

Update on Nonpharmacologic Treatments

1. Diet Therapy

aunsnanen1stnlansmdsludUlrsdszuimiovas 50 @s) lagauisadenldidu Ketogenic diet ,
modified Atkins diet #38 low glycemic index diet §93gsinsniundndruvaslodu arslulawnse wazlusaun
FuUsENU (26)

2. Neurostimulation

Vagus nerve stimulator (VNS)

y9UFEY Cyberonics lseanin3asulysi Aspire SR @il option auto-stimulation andeyaiingUae
Uszandenar 82 axlsnsnaduresilafiiiutulusznineiiineinisdn wissjulmidazudesnszuali
nszuiloiinnsdsuuUaesdninisduresiilaain baseline (20-70%) lngazdnnsiiufin baseline §n51
nawuresilalineu Yagsuandeyanisfinuiveaussv cyberonics aMngtasiadu 51 318 Wudn Aspire SR 3
AnuUasadeifiuinfuladesfuiy uazamnsa detect msiAsuLasesnsINsIuYeaialaldmuidmane
Feo19vxiilugnanssnwiiang

Responsive Neurostimulator (RNS)

Judnnadendmsu medical refractory focal epilepsy il
foci LA 2 Munts 31NNSRRAILKANISSA (open-labeled study)
ngtheviadu 191 578 wuh anemsdnléfesay 60 A0 Seuas
66 MM 1ne responder rate aefi¥esas 58 MTlau wagsosay 59
fivfivn nadrwdesiinuldun intracranial hemorrhage Yo 4.7,

Cortical strip 16

implant site infection $08829.4 wazldeTiniasay 4.3 (suicide 2 578,
status epilepticus 1 518, lymphoma 1 518 wag SUDEP 7 518) (27)
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Deep Brain Stimulator Anterior Nucleus of the thalamus (DBS)

19lun135nw refractory focal epilepsy Wuideaniu Ingaindeyaludagtu SANTE study (n=110 ) Tuga9
aufoULINY9IN5ANW (blinded phase) MslfiaTainszdutisandnsmaifndnld uazideamunanisinuilu
szersmoINstnanasiosar 40 uarieay 70 ulusnuasUi 5 awadiu Tnegthenevauswionsifiedosiosay
a3 finmsfenaiiniled uaziesay 68 T (28, 29)

A = a ] . v a v @
WiatUSeuiiigun1sly neurostimulator ndeyainiilutagtu duandunisna ¢o

Neurostimulation Comparison

Number of % Seizure % Responder % Responder
Patients (Number | Reduction, Rate, Blinded Rate, 1 year
Active Group) Blinded (95%
confidence
intervals)
VNS -E03 114 (54) 245 (14.1-34.9) 31
VNS - E06 196 (94) 27.9(21-34.8) 234 35
RNS 191 (97) 37.9(27.7-46.7) 29 43
DBS 109 (54) NR NR 43
Fridley J. Neurosurg Focus. 2012 29

AMERICAN EPILEPSY SOCIETY 65TH ANNUAL MEETING

Disease Modifying Treatments for Epilepsy

mesnwlsaaudnludagiusjatiuiinsaudnlile fussenelingnia disease modifying treatment ysneia
ns3nwiiUABuLUas expression, severity, duration %38 co-morbidities vesgihelsnandn annsdnuludnd
NAABY (31) NUIINITIWNITSNWIMY WAG/RIj Faslu model of human absence epilepsy #g ethosuximide Haus
Aewinen1sdn WiliAan1sdsunUadsie expression 84 ion channel aan1swindnuag spike-waves wiae
VBRI ?5&Lﬂiwﬁmﬁ’wé’ﬂﬂWﬂums%’ﬂmﬁﬂaﬂisﬂawi'fﬂmju epileptic encephalopathy 3n1551M155n91
37 nMsnevaueran1sne Jraste cognitive outcome AANT1 G2 dmsun1sle device e Wy DBS §3lidl
wang il disease modifying treatment (33)
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a@mnmsussmmaﬁwmns

- gUrelsraudnUszanaifosas 65 aunsaaudnlasigeiugn

- Tugae uncontrolled seizure feuldsun133fiadedndu pharmacoresistant epilepsy A5%7

'
a o

awgvibinudnlilaneuu 3adeRe Wuensdunldlidn @enerdudnlimunzauiuyiavesdn auie
gililadiieane v3e nssulsenuenliainiane 1WeenilfUie uncontrolled seizure Uszanay 17% 9
Audnlavdannlasunisusurung wseliinefuinanyiialysiueie

- madenldedudnsiunu (polytherapy) ihunneiiiaann1siinuadisAssaInnIsidefutnyte
Wwedlurwings Wnevannisienideniudnaisienideniinalnnisesngnasieiu FeaSugmaiukasdl drug
interaction AanutoYy

- Wensshwdnmeennudnlulang msiasuINIssnednaeisausNme wu diet therapy way

neurostimulation
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EEG Quiz™
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Answer

x

JUABULINIUN159U EEG Ad

1. 91ggUae
U

o
[ VY]

- Tugftheseilony 90 U fatlu EEG background msazdiaudunnndt 8 Hz dsduauliseiiuiagiinnig diffuse encephalopathy Liesniiaudsaiing
8 Hz

2. Uszliiu EEG background %14 frequency was amplitude

(%
Y

TunaudalUFeiNITIATIEN electrical fields MAnTuwazasudsinuuy EEG ieniagthluldsiuiuiunisussidiuennisnaiinuesiae

Frequency

- EEG Iuéjﬂ’wi’]&lﬁ WU auesinudieienud aaﬂuszj"m delta-theta ranges YuAu periodic sharply-contoured waved forms U3t left posterior
head regions (left centro-parieto-temporal electrodes)

gUsziliuganie 4 EEG channels vuan(Fpl-F7, F7-T3, T3-T5, T5-01) agwuinliil phase reversal astiuly bipolar montage vnlaifl phase reversal
ALWUIT maximum negativity ﬁ]zagiﬁ‘da’lﬁlfjmaﬂma(chain) Falgun o1

oUsziduguanig EEG channels 71 9-12 (Fp1-F3, F3-C3, C3-P3, P3-O1) aenuinil phase reversal i P3 siatiulu bipolar montage 11103l phase reversal
AU LWUIT maximum negativity %E)g'ﬁelectrode fiin phase reversal 3slgun P3
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Answer

91Usziugianiz EEG channels 71 17-18 (Fz-Cz, Cz-Pz) agwuinlalll phase reversal \indu fatudiuIguliiguannuuani1asening Fz, Cz, uag Pz ag

WU Cz Ay negativity 11An31 Fz, Pz Sl negativity 11nA37 Cz, wag maximum negativity \iaTufl Pz

N15UYeYaaINN1TIATIEN electrical fields 90 EEG 90 channels agnuinadas@ngdregiaziianuiaunfuinnnitadesniuei dwlvaasnuiiaues
Yy  aa a v ! & v  aa a a a aa a a a{' 1 i a . . a . ..
muwmmmauaEJﬂ’m]sLtJumuwm'mmmJﬂmImanL’;mwummmmﬂﬂmmﬂwqmm%agiuumm left posterior head regions Ag left parietal > left occipital>

left temporal A1uaGU

AUANDINIUTINUTENOUAIY excessive EMG artifacts lagtan1zot1983usiaad right frontotemporal electrodes n15Usgiiiu EEG activities Tu right
hemisphere 3aldanusauszsfiu EEG background todmaunie ldaunsavils sududsinuldveslunisvih EEG monitoring TugUaeiieglunerdteings

wallnegranileanigfWeuld lunsadlfinu excessive artifacts Ao we1e1uNaIUTHMYDIATYE Faliased artifacts Ao para-central electrodes wag
central electrodes Tuﬂsﬁﬁﬂaaﬁwaﬁwwudw right para-central electrodes & rhythmic-theta delta waves Uuaaﬂu right hemispheric EMG artifacts lag

diffuse slow waves s4nanil electrical fields wag lu19gly artifacts

Amplitude

n15Us#LdU amplitude WU left hemispheric amplitude §4iA11Ug911ANI1 right hemispheric amplitude lngAULANFT9YBY amplitude

11nN31 50%

3. Uzl level of consciousness ay awake and sleep stage

114@:13’383’181?1‘@14 abnormal awake EEG way {in17g diffuse encephalopathy
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Answer

Summary of EEG findings

1. Continuous slow, generalized and lateralized left cerebral

hemisphere, maximum right parietal

2. Left hemispheric periodic lateralized epileptiform

discharges(PLEDs), maximum left parietal

Brain CT shows acute ischemic stroke at left parieto-occipital

lobe with chronic left middle cerebral artery infarction.
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Lessons from my epileptic patients

uw.soassA BaIadna

Isowenunasuus 2

Does a sharp wave mean an epilepsy?

Neurologists ﬁﬂ%%’uiuazﬁa@iaﬂ 131 “drnu sharp wave lunisasrardulniiianes Tununeds
epileptic activity waningureidulsaaudn” Q’L?u'auLaQﬁma%’ué’uaw‘?}amjuﬁumﬁau JunsesldAnuseiuiy
Madu electroencephalography (EEG) uaz epilepsy wazld practice mesuiiundussoznauuneaunis
1wy Iéiu inmaeaduninBfiiiuandy neurologists dulngiidinadeay i feiliiasdugsaudila
Tyideausifuias walu clinical neurology way EEG 3sesnnaviandszaunisaldesinensszsouldimiloudmnu
dosnuagiiifie vnsaslidewiluivivean

leflfthenyinwiseiEesu 51t differential diagnosis o 2 Tsadususiue len syncope wa
epilepsy dnlsaviannzduidsnmulfogusze alalldnanivludil wmdsandwmsaiuduiiieados dun
EKG, EEG etc. iiewu sharp wave Tu EEG ALTeupInlI neurologist FiAT1E¥lvikiUg31 Does a sharp wave
mean an epilepsy? dauﬁ"szqaﬂlﬂdwﬁﬂ’;mﬂu‘[iﬂam?ﬂ wzonansliidadymmunianndideselsauas
gffuiniiasldsuly fifsuvesndeseineusrauinfemueaiiogifiounuasdeaseuna Ut sunmednw

il 20 Urleu fdsunsnsrasnwiftaonds 01y 15 U vuaainniulaUasniladunasdoes nnads
Aremsndsiuuendudnauaciulaasntuans 1 waming symptoms Mé’Wﬂﬁ’ulmﬁa'mﬁNq%"mg' 31 3-5
uifiduund wndeuuuruardii iffuindusuusda UseiResendnd Waninsund san1sGeuniide
seAuUunans lelirefiuiadudsueiguuse linefionnisinfanseanuseiieasy lilnensiagunin feuinimg
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