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Hot Topic

Special Report from Epilepsia 2015; 56:1515-23

A denition and classication of status epilepticus- Report
of the ILAE Task Force on Classication of Status Epileptics
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Table 1. Operational dimensions with t; indicating the time that emergency treatment of SE should be started and t;
indicating the time at which long-term consequences may be expected

Operational dimension |
Time (t,), when a seizure is likely to
be prolonged leading to continuous

Operational dimension 2
Time (tz), when a seizure may
cause long term consequences
(including neuronal injury, neuronal death, alteration

Type of SE seizure activity of neuronal networks and functional deficits)
Tonic—clonic SE 5 min 30 min
Focal SE with impaired 10 min >60 min
consciousness
Absence status epilepticus 10-15 min® Unknown

“Evidence for the time frame is currently limited and future data may lead to modifications.
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Etiology

Table 2. Axis I: Classification of status epilepticus (SE)

(A) With prominent motor symptoms
A.| Convulsive SE (CSE, synonym: tonic—clonic SE)
A.l.a. Generalized convulsive
A.1.b. Focal onset evolving into bilateral convulsive SE
A.l.c. Unknown whether focal or generalized
A.2 Myoclonic SE (prominent epileptic myoclonic jerks)
A.2.a. With coma
A.2.b. Without coma
A.3 Focal motor
A.3.a, Repeated focal motor seizures (Jacksonian)
A.3.b. Epilepsia partialis continua (EPC)
A.3.c. Adversive status
A.3.d. Oculoclonic status
A.3.e. Ictal paresis (i.e., focal inhibitory SE)
A.4 Tonic status
A.5 Hyperkinetic SE
(B) Without prominent motor symptoms (i.e., nonconvulsive SE, NCSE)
B.| NCSE with coma (including so-called “subtle” SE)
B.2 NCSE without coma
B.2.a. Generalized
B.2.a.a Typical absence status
B.2.a.b Atypical absence status
B.2.a.c Myoclonic absence status
B.2.b. Focal
B.2.b.a Without impairment of consciousness (aura continua, with
autonomic, sensory, visual, olfactory, gustatory, emotional/
psychic/experiential, or auditory symptoms)
B.2.b.b Aphasic status
B.2.b.c With impaired consciousness
B.2.c Unknown whether focal or generalized
B.2.c.a Autonomic SE

A1519% 2 LARISIUATLDUATBILAUT 1

awnvaaInIstnsetodlautamny the ILAE Commission for Classification proposal 2010
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Woluaned waglsaiinanasie uenaniudsliszezinaiveinisiinlsn WU acute, remote, progressive 11924
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A9 “idiopathic” %38 “genetic” aglaiinn
Tlunsueninduaunaueseonistnsieiiles Falails
Aaainlsaiiidu udazinanntladedu wu eannsdn
sordledlugihefidulsn juvenile myoclonic epilepsy
GR juvenile myoclonic epilepsy i1 “genetic”)
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#1731 “unknown” %38 “cryptogenic” \ilald
TunisuenanngueseInIstnaoides aglildandn
“unknown cause” Uiy ileaglddnunazianu ns
LisnguuesanmneteInsinseLilesuanslumsnei 3
Jaulaanunsag i nluanng i vinldiAne1n1sdn

1 = 1 . % [ 1%
poilasludiuves appendix Tuunanuaduidule

Known (i.e., symptomatic)
Acute (e.g., stroke, intoxication, malaria, encephalitis, etc.)
Remote (e.g., posttraumatic, postencephalitic, poststroke, etc.)

Progressive (e.g., brain tumor, Lafora’s disease and other PMEs,
dementias)

SE in defined electroclinical syndromes
Unknown (i.e., cryptogenic)
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Electroencephalography

Tudlagtudslaifisuuuuves ictal EEG Afiaa
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1. Location l¢ikn generalized (saugisanuauy bilateral
synchronous pattern) lateralized %38 bilateral
independent %38 multifocal

2. Name of pattern laun periodic discharge,
rhythmic delta activity, spike-and-wave/sharp-

and-wave plus subtype
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3. Morphology leiin sharpness, number of phases
(triphasic morphology), absolute and relative
amplitude, polarity

4. Time-related feature: prevalence, frequency,
duration, daily pattern duration and index, onset
(sudden vs. gradual), dynamic (evolving, fluctuating,
or static)

5. Moderation 11 stimuli-induced vs. spontaneous

6. Effects of intervention (81) #aAAUALDY

Age
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SE occurring in neonatal and infantile-onset epilepsy syndromes
Tonic status (e.g., in Ohtahara syndrome or West syndrome)
Myoclonic status in Dravet syndrome
Focal status
Febrile SE

SE occurring mainly in childhood and adolescence
Autonomic SE in early-onset benign childhood occipital

epilepsy (Panayiotopoulos syndrome)

NCSE in specific childhood epilepsy syndromes and etiologies
(e.g.. Ring chromosome 20 and other karyotype abnormalities,
Angelman syndrome, epilepsy with myoclonic-atonic seizures,
other childhood myoclonic encephalopathies; see Appendices
1-3)

Tonic status in Lennox-Gastaut syndrome

Myoclonic status in progressive myoclonus epilepsies

Electrical status epilepticus in slow wave sleep (ESES)

Aphasic status in Landau-Kleffner syndrome

SE occurring mainly in adolescence and adulthood
Myoclonic status in juvenile myoclonic epilepsy
Absance status in juvenile absence epilepsy
Myoclonic status in Down syndrome

SE occurring mainly in the elderly
Myoclonic status in Alzheimer’s disease
Nonconvulsive status epilepticus in Creutzfeldt-Jakob disease
De novo (or relapsing) absence status of later life

These forms of SE may be encountered prevalently in some age groups, but
not exclusively.
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Perampanel: New Target-New Potential

ussenelae Prof. Eugen Trinka 00 Christian Doppler Medical Centre,

Paracelsus Medical University and Centre for Cognitive Neuroscience, Salzburg, Austria

Tuouus:sudsMsUs:oUaunaulsnauBnirous:nAling IGounsnqiAu w.A. 2558

Iensianandrindmsulsaautn (Epilepsy)
WHO fuldanlidulsafidedndl Burden (Difficult in
living with this disease and with premature death)
WJuanduduguaz erawmielininlsa Alzheimer’s
disease/Dementia wag Parkinson’s disease Waylu
923 20 Yindadinsuiia burden Tulsnaudnds 30%
LLazﬂm;ﬂ'ué’J’a"LaJﬁﬂ'ﬁ%’ﬂwﬁﬁaLﬁu truly antiepilep-
togenic uanantusdidesidaluuisUsymsidunis
e ludnddulsmaudnuieluuisnnizwy status
epilepticus uaﬂmﬂﬁ?ﬂumju neonatal seizure fifie
Juaulidnnguiiinnuuandnsludnvuzveanisney
auarenn dmsu primary GTC Afelwsifideangns
Tnemsasle primary GTC Aeudnetios uenaniiudesas
25 vosnuldlmiveslsnandni inetn1sdhann stroke,
brain tumors, kg traumatic brain injury 311K
Funnuaravautudosslsangluitheasey

N15AN¥IVRY Kwan wag Brodie AMuwly N
Engl J Med 2000 wuinlun1ssnwlsnandniutiau
Asamilsenazlunquitsnudieseendudndausnusn
ailfiednnduninwenuazenadedldendudnuany
Y =2 PN (=] . A @ 1
Aauarenaline 1/3 Nenaagladl seizure free MU
PRRITVRINEE)
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Drug resistance f14 criteria U89 ILAE Tud a.a.
2010 wuirnazdlunsditfiiaeinevaussiesiudn
2 ¢ Tnedifinsidenvfinvesenfudneguninyauuas
Tinlusuneignéeslsiagldoiluzuuuy monotherapy
30 polytherapy miﬁf\]zuaﬂ’iwﬁﬂwﬁ?uhjmuauaa
senfudndomsnantymiuiiindudae wuditae
fideymi3 o4 intolerability a1nedusnlentadiagd
seizure free AMneTigostuasfisuiiuefusn
usivnnudutigm seizure relapse InedausnUsiUGey
\Juendfigedtoniaves seizure free Anedafians
ThizsnindenFeudeuiulymues intolerability

uaﬂaﬂﬂﬁ?w,l,é’aﬂzgmmm seizure free period
fudsiueg fuannmuedlsrandndie fuasursmed
intermittent period of seizure remission LLGi‘U’Nﬂ%Q
fidl longer period remission Fauaumsfiasduly
pang rule of three Aauftazuaninentudniiuliua
wialyl Yufedesesuszoznaiuiuyiiu 3 wiives
seizure free period ( Aeufivzisud intervention %3e
M5$n81 ) NMsmevauBstoenfuTnT Ly dynamic
process m’iﬁlﬁﬂ’mﬁ seizure frequency TRIGIIINEN
TWlhegsennenielituenasrisuenis underlying
pathophysiology %aﬂﬁgﬂ’sﬁl’i’laﬁ?u MsfisUsziug
AUaedl drug resistant AlldvaneaudgUieaglidl
Tomafiaedl seizure free Bniae ﬁﬂaaé’aﬁiamaﬁ%ﬁ
seizure free Mnerfudnddunseainnssnwide
neuro-stimulation, epilepsy surgery #38n135n#1
o358



MeNTlAYNAI0E19U0INIANYIVO LA
Tud a.a. 2001ANUNTW Acta Neurol Scand 2001:
103:219-225 ﬁﬁﬂ‘lﬂﬂuﬂublﬁi'fﬁﬂuﬂfju drug resistant
epilepsy 7ildnauausisonIfusn uafaiuisanay
aupsians adding AED I Tneflauldngumisininas
i seizure remission ﬁy'uﬁﬁéjﬁf\]’mﬁ active epilepsy
gunuie 15.7 +/-123 U warlunauil ouaw33 Adsd
seizure free saifiosluunnndt 6.1-5.3 ¥ uenanilis
finsAnwanisu Aliualulumafefugunisfinm
294 Shorvon Tud a.f. 2007 ARuKly Ann Neurol
2007;62:375-381. Anwiluauld 155 Aufiinnsusu AED
89 265 a1 (125 afafunisiiiven wae 140 adadu
mMswdeuen ) nui lusseznaivesnis follow up 7

[

1 U ffeTovaz 16 Nawnsaing Ang remission la

Snudlstgmiiuiauledmsulsaaudniedes
tolerability @4 F Gilliam Téseanuluwives quality
of life (QOL) Tagwu seizure frequency thlaiduiug
fu QOL seandaynS e adverse event waziies
depression Tlagflauduiusiu QoL

TusdmiiodounaulUumakafnissen 16 Tunne
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ASnuituvastuinuitnisshwssefutnidesdu
gnvungnaed winuiluaisiueivaslialunives
idiosyncratic reaction @99gLARlULINLITNVBINITTAEN
setiwmdswasmsiasuenflawuiy Feentudndalu
Tudagdunmassyaulamilpe retigabine Fafouay
6.3 e basueil e1addvesimidsniasuuwdacile
dhdanmuluuuinii 4 U legludthenguilaslasuen
. . ‘:4' oA i a = a %

retigabine guussLilownin 2 U lnsdussianidiay
wWaesuludud blue 5919199138 retinal pigmentary
Aa ay v v 1 i [ YY) ‘zgl’ 1%
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Suduseaiiisets adverse effect AaLiins
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Mechanism of action of AED

Mechanism of action #193ztdunilataded
I Ly 1 1 1 1 & ]
LUUMILLUIAIULA NGRS AED ﬂa}llﬂ’]‘wiﬁﬂwu

Mechanism of action of AED wuslvayeledu

1. Pre-synaptic excitability and neurotransmitter
release dslunguiidauusladnidu

1.1 Voltage-gated Na*t channel Faonfutnay Suds
Nat influx lawn carbamazepine, lamotrigine,
oxcarbazepine, lacosamide, eslicarbazepine
sy

1.2 Voltage-gated K *channel laun retigabine Fae
Faiazili channel activity vhemunnau 8 K
efflux vl am excitability

1.3 Voltage-gated Ca’*channel Faefudndl inhibit
Tl ca2* influx Wmaddaldun pregabalin
ey gabapentin

1.4 SV2A enifudniidiudans release neurotransmitter
Iuﬁgﬂﬁﬁa levetiracetam

2. GABA system action

2.1 GABA , receptor giiagluidin receptor activity
Toun benzodiazepine, barbiturates, felbamate,
topiramate

2.2 GABA transporter 81 tiagabine %aaﬂqwé‘lﬂa
anN1541 GABA 991311 UK synapse

2.3 GABA transaminase 81 vigabatrin 3¢aAN1T
vNany GABA a9

3. Post-synaptic excitability aﬂﬁusﬁlﬂﬁaaﬂqméﬁl
post-synaptic excitability Tuldurensudnsln
Faltlugunuusulsemude Perampanel (PER)
dauen ketamine Adudnenfudnileangusiiyatl
g ulugidu emergency situation 11nA9T uBN
NN felbamate Fait weak affinity iU NMDA
receptors Wiy topiramate ﬁaaﬂqwéﬁ AMPA uay
kinate receptor (8’1‘1711?1@%7 primary mechanism

7i voltage-gated Na* 11nnin)



AMPA receptor Wudunilslua1uves slutamate receptor fid1Agy wineglun1iz active state 1ol

glutamate 113U7 AMPA receptor 91U51aad ligand-binding site 91 outer membrane aziAin A1 UAVOS

receptor wagvinlil Na* wazunediuwes Ca?t tu influx Wiwas winldendutniilungu competitive antagonists

udazanunsndugan1sduves glutamate 7 ligand- binding site lalsinnn glutamate RadiUSHULIN 67 glutamate

LO9ATANUNTONNUNNIE replace 71 ligand-binding site Twazvinli channel Wadwwalmiin Na t influx lasnwu

W uatnideneiudn?iilu non-competitive antagonists 4 fag1agluduiu non-competitive binding site

uazaglausaunufnse replace oozl glutamate Tulsunamnn azdwmarinld Nat laauise influx Wiieas

Iéae (U7 1 uaz 2)

Competitive antagonists may be displaced by high
levels of glutamate

In the presence of a competitive antagonist

Q ? JQ Q 8 Q 1. Glutamate cannot bind so
@ O-

cannot activate the receptor

.
Q - Q @ BUT when glutamate levels are high...

2. Glutamate displaces the
antagonist...

3. ...binds to the receptor and
activates it, opening the
channel and allowing Na*
influx

) Na*ions

Q Glutamate
(;) Competitive

antagonist

Rang HP et al. In: Pharmacology. 1995.

Non-competitive antagonists should maintain activity
even when glutamate levels are high

In the presence of perampanel*

Q o) JQ Q 5 Q 1. Glutamate binds but cannot
O ,

Q activate the receptor!

e ]
Q - O Q AND when glutamate levels are high...

2. ...non-competitive antagonist
is not displaced by glutamate?

3. Receptor antagonism is
maintained and the
channel remains closed

) Na*ions

Q Glutamate

@ Perampanel
CJ

1Hanada T et al. Epilepsia 2011;52:1331-1340; 2Kenakin T. Molecular Interventions 2004;4:222-229.
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%%’J’Uﬁ receptor ﬁLLﬁ glutamate
QzdUSNILIN WA glutamate 9
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Summary of clinical trials of Perampanel

Inenslanaie study design vasendil Fafunsdnmaingthelunansgiianaitilan (study 304, 305, 306)
Fansinwilaesaudufiveras baseline titration ua maintenance period wazdin13Usziiiu efficacy endpoints
(responder rate, median change in seizure frequency) Wag safely endpoints %ﬂﬁﬂﬁ&ld?ﬂﬁﬁmﬂu;ﬂwfﬁﬁﬁ
mean age 7 34-36 T uarfimsidaduidulsnaudnunudlusewing 19-24 T lnefonaz 85-89 vesauldnguillasy
wazAasldeniutdngiudieadfis 2-3 773 ( baseline AEDs Jugifs carbamazepine, lamotrigine, valproic acid,
levetiracetam, topiramate, oxcarbazepine Fadmdruved baseline AEDs ﬁ?uiﬂélﬁsmﬁu) warflaudvesnisdn
oejudnie 9-14 adsluszezingn 28 Fu 9nmsfinw Taegdl responder rate uax reduction rate WU MINBUALDY
Rty dose figafie 8 wag 12 mg 1NN dose 2 Wag 4 mg (UM 3)

Responder rate and reduction in seizure frequency

Responder rate (%) Median % change from baseline
in SZ frequency/28 days
20 - LA Perampanel (mg)
35 35

PBO 2 4 8 12

20 1 441 180 172 431 254

20

FBO 2 4 8 12

Perampanel (mg) -40 -

Pooled data, N=1478; * p<0.05 vs. placebo; ** p<0.005 vs. placebo

5UT 3 uanarunvesen perampanel NilkafoN15aAANNDYRIBINTEN

UDNINTUANIITUINY seizure type UAIHUILTNUI secondary generalized tonic-clonic seizure Fadu
. A o v & | S ~ ‘:4' ~ = |y
seizure type mema’lﬂiy,ﬂmauauamaﬂﬂuammqu& (NYUIM 8 mg e 12 mg U responder arte 19N31TDYAY
50 ) luudves reduction ¥84 seizure frequency $IUAIdAAIUYDY seizure free Ngauny LHaNNTUIA
responder rate fugNiuinily concomitant SameguunuIWININSlY carbamazepine Wu# responder rate
Huenvazmninsisuiueniudndidu anweradunsizdn carbamazepine Wulu enzyme inducer Wuios

Tuldues adverse side effect ¥89 perampanel Wulain dizziness, somnolence, fatigue, irritability uag
A g = X g g - ~ .
ataxia §4 dizziness Huerafindy dldluruings 12 mg wenaintuminfiansanda adverse effect Tundvos
cognition Wa psychiatric effect HunuEUiea1aiidamn anxiety, aggression wag depression lawagUsiumny
| I3 Y = = 4 X ] & % v ~ . '
nresen sgslsnaudesdinsfinwiludesdselumsenuiilaeiiliudmnngUieddam anxiety ognou wua

Mufmnlasugnfaziinisnevaussiil aggression ladne
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Tun1sAnYILUY extension study (307) wuin patient retention rate tufireudsge nirosay 58 uay
PINNIANBIUU extension & wuil dizzinessifu adverse effect finuldvesuiu wiidu mild symptom 170
N71 severe symptom Iﬂ&JLQWW@EJNéﬂU%UMﬁQQ N15ANWIEINUIN dizziness, somnolence wag headache i
LLﬁaswulﬁUaaLLﬁimﬂﬁﬁﬁNLﬁmﬁmqméwﬁ%f-ﬁaaﬂamaal,ﬁanmr;hulﬂ HUIBUN1851844319I075 dizziness g
TUfiszanas 2 Weu Imennsuuzthindndveuszana 50 Yu aadu median time fionsiradsainegaisagmely

& a ' . ' YRV v A a = . [
UBNNUUMINATUTULITRY body weight wuteraiilansuntniliiiunseanluain baseline 1 @i
laboratory findings duquulinuamauRnUnfegsltedAny uenvntuiinis@nwiiiieaiu cognition AiuEeY
power of attention 138 quality of working memory %38 speed of memory 81 perampanel lifinauuangng

Tu domain ansenanilllodisuiu placebo

Clinical experience in Salzburg

Inenslinamisszaunisainsiinuifientu perampanel lugaturesdesiivssneeeanis nsAn
3N fu@wamaa add-on perampanel e 19 Iuﬁﬂaa refractory partial seizure Wu11 responder rate
UszanauSoras 53 S9lndiAeenisnisAinuuuy clinical trial findniagaausn uag dizziness Anuldveuiendiu
mﬂﬁ?uﬂmw:ﬁ%’aluﬁmaﬁwmmﬁiﬁﬁﬂwﬁﬁﬂw add-on perampanel Tu focal-onset epilepsy Fumdudu 2 year
experience Ganarasn1idetudslildffuiosnafuminsusdoyanuii retention rate wiiufesay 59 s
ﬂaq'm‘ﬁ'ﬁ seizure free WAy seizure control ( 50% responder rate 11U 35% wag seizure free 11NN 3 LHOU
Wity 279%) uenansutiingy increased seizure frequency Wuuudsid Ui B dusiuaudes Tuudves
adverse effect Tunuldasdosay 46 way dizziness Sanuldasdosay 32 (median dose i 8 me) UANISANYIVDS
fafAnenslainuanuunnsislund adverse effect szmirsgfihefiiinielienlungy enzyme inducer Md3amriu

Tunsinwwadnadoswes perampanel Sumnidu dizziness Suroudnefiavdlanssiuldlnede wiidud
N1391891UNaTAB Sl ULIUDY fatigue Filumnuiudiuiaveineinsiunaiiin fatigue f151891ululsAd Y
multiple sclerosis Sumuidlu frequent symptom wsilu epilepsy 5uLLﬁﬁ'i’lEN’luE]Qjﬁ’lﬂLL(ﬁiﬂ’liﬁﬂUﬁﬁ@%U’mL%‘.aﬂ
fatigue Inensedslidalau In15@nw1ve4 Leite Neves wavaugANUWLU Arg Neuropsychiatr 2013 wui fatigue
9138 NEURUSAU underlying depression ﬁaﬁ?uﬁlum'mLﬁusuaﬁwmﬂiwm;ﬁﬂwsﬂmmﬁmﬁmmsmaq fatigue
fuliifenugeinsiazassqmelulu 2 Woundeld egrdlsfiniu fatigue gifuanvalifos withdrawal
oerampanel pananMsinwtuazAsutisles wavvarddilins uia mechanisms %130 predictor ¥e4 fatigue
%’aﬂﬁﬁamaaﬁmﬁjﬁﬂmiﬁﬂmﬂia‘ipﬁﬂwiwmuﬁamaﬁﬁwLﬁm aziinsuuzinlian dose 199 perampanel #iaz 2 mg
nuirathufeanzanal uazazuuniuUsENIue perampanel feuususiiininfulsemudevsiaandn
wow wsglugtheunseuenassdadifanssusneqauinlieguivzsilugawiandueuudanay

= a a a | IS | 174 Y gJ’ U
nsAnwvesitInenslunisinaudussezinat 2 U wuindesar 41 vesUlsdulsngasulseniu
perampanel 1nga1102138INNAT LA VDI LBY 138NN HINBUALDIRY Y30aWINUY
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ftoyadAgiuAngunnsdintaainnsfnyivesininensdanuin perampanel duanunsaldlanty
AUg9eaTany seizure free TugUaenonguinnit 60 Villaeuiugdieniengtosndt 60 U uenaintiuuad
dizziness %38 vertigo tunuiisganuidesnintugiisgeeigegrstnnu Auiudwansaldlan (Fui 4)

Perampanel in the elderly

Adverse event, n (%) | Eiderty (60 years) (n=20) | Adult (<60 years) (n-65)

Al 7(35.0) 36 (55.4)
Vertigo 3(15.0) 26 (40.0)
Nausea 0(0.0) 5@.7)
Fatigue 4(20.0) 3 {4.6)
Cognitive effects 16.0) 3(4.6)
Psychiatric effects . 1(5.0) | 6(9.2)
Speech effects 0(0.0) 5(@.7)
Gait effects 1(5.0) 16.1)

Granbichler C, Rohracher A, Trinka E et al. American Epilepsy Society Poster 2014

UM 4 uanamatnafeswes perampanel Tugilggeeny

lagaguannn1sineIveasingns wazdayalidAgvesen perampanel Ag

Y

] ' « v a %
« Perampanel Hua"3130%781589N15AIUANDINTTNA responder rate MUsvanuiosay 35
« Treatment response HuSHT low doses (median 6 mg) Mslvigluruniguasiasantunsallug1du
MU enzyme inducer saum28
. Adverse effect inuUesRe dizziness NSowaz 32 wagtdu mild symptom 11N
. 1380 dose VP91 LR adverse effect lansSeay 94
s:l' ' vy a v [y Ao o a < d
. avelndl adverse effect NlpoAsazsuUTEMUBIVIE A&z UoUITYY tazilusnlgluwuu one
daily dose g
- Seizure control Agfninegrelideddgyniulasueniuinlungy enzyme inducer saufiu

Y Y

« Tuud adverse effect U lifianuunnseg1adl dudfgyseninamislasunselulasueingu enzyme

o

inducer 39167
> X | , o
. %ayjaimmuu Perampanel Azl aggravate seizure type auf

10 september-December 2015 Epzlepsy @lgest




Continuum in epilepsy 2

Tailoring therapy to optimize care for Epilepsy

ussenelag Prof. Tim Wehner

9N National Hospital for Neurology and Neurosurgery London, UK

Tuouus:sudsMmsUs:oUaunaulsnauBnirous:nAling IGounsnqiAu w.A. 2558

Anenslanalaeialuif sadulsraudnle
é’uléfLLfiE‘)’mﬂmim&JLLazIsﬂﬁwuiau’Luﬁﬂaaiiﬂaw?j’ﬂ
N3ANYIVeY Seena Fazel ! wudUaglsmaudnildns
A3deTAnuInNIT 10 Whesslsyrnsaludainain
awglaensannlsaaudnuagaimsneuensy GU3e
lspautndaiilonannlsaInUssannaiulsaduasi nns
Aondn nasldansiandnunndy 3-5 wih uazlsain
UszamdiiAnlugiaelsrandninduannnaneueni
Husnsnisidedin Auaelsmaudnillsaiuiuia
7 1 (DM type 1) Sausewiisdy 10 WiagUaelsa
am%’ﬂﬁﬁgaﬂssﬁﬁiamalﬁa%emgﬁu 10 Wi FAnann
AzunsnouluseninanansssunnzassAdudfiv
wardasoidesszninnaonunisesa

FofunisRansannsnelsnaudniugon
asfUsznaulneTImatBegiioUsenoun1sinala
TumsshwilduinisiansaniasansenulaesiuserUe
Fauszdulaelding esiloeg19918910n15A nwves
Fisher 2 #iiun31 PIES (Personal Impact of Epilepsy
Scale) \HuiBnsfinwilsmansznuvedlsraudnaodiae
Tngansanandade 4 sgslaun lsaaudn waainen
fudn naanlsasiuuazaun niinvewUielaglvigae
PEULUUEUANLS LI 152 FefiiReadesiuladesta 4
AU uaﬂﬂﬂﬂﬁﬂaﬁaﬁﬁwﬁ@ﬁﬁaqwﬂaﬂsmwLﬁ@ﬁﬂ’;ﬂlﬁ%’u
nMssnundeenfudndenisaesos1fudn (Pharmaco-
resistance) Jsanunsamanziuain 2 Jadeiedaded
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BauBaolas W.nJ.ARSUA Tuuisruruun
amuuus:ain Beviku

wilulalawu vlinvesen1sdn avnvedlsaaudn
UseiRnseunda sruaunsaweanisdniounissne
Snwazaauliihauesdifiaund nsldnovauesssios
fudndauiBudne msiinnnzdnreliosuaraded
wilaleiay vuiavesenfudn nssnwegisadas
miﬂ%’uLﬂﬁaquaﬂsimawgﬂw

| Impact of Epilepsy Scale

Category “Side effects” Category “Comorbidities”
10 Nr of medications 17 Depression
11 Anger / aggression 18 Anxiety

12 confusion / memory

{ ) 19 Thinking / memory
h lost awareness 13 Physical problems

20 Work / school problems

es bothersome 14 Tiredness 21 Social limits
e warning 15 Sleep 22 Transportation limits
16 Headache€ 23 Fear
24 Cost

25 Overall quality of life

* tool to quantify the impact of epilepsy longitudinally
* may help direct treatment decisions,

especially in clinical settings with little time
* “the stroke scale for epilepsy”?

Josngtelsraudnduillsamednyszay
Saulsurnniiauialulngianizlsaduasng snuls
Uszunudevay 8-48 lsainnniasesas 3- 50
Tsadnviindue wu lsavssamansda lsalingads
Usyanmisooay 8 muaIiU > 9991nn15ANE1Ues
Gilliam ¢ wuinlsaBuasndutladendnitddannnt
Frurunisdnlunisusuenlenianish esesafudn
Fafulunisiansanenfudnisansldanuaulades
ﬁjﬁmaqmﬁ’u%’ﬂﬁﬁwa@iamw%mLLazmsm}anQ’ﬂw



A1SRATUINSIeNULN Pregabalin (PGB)

61 PGB HlAssadandneiiu GABA useenqudd
voltage gated calcium channels I@aﬁugﬂﬂ’liwgﬂmi
glutamate  @WNslifinasaNTAATUvEtY laidng
WasuuUameendisu gngndueannelauinndt 98 %
lusduuuidy Liinsdudaiulusiuluifenuas il
UfAzenfugadu iauﬂ”’qmﬂmﬁ%ﬁm wazliufAsendu
g udnEI8ue WU carbamazepine, lamotrigine,
phenytoin, topiramatelsiz sodium valproate 3710N13
finw1909 Brodie way Ramsay wWuin PGB Wiawfleuiiu
gaen 1 PGB @1u150ans1uInASw8I01n158n
ifiunsmevauesiensidendudn 1insasnmgadn
uay Smsmangatniadsluusias fuanag

Pregabalin compared to placebo as add-on in licensing
trials: robust and dose-dependent seizure reduction

Study 1 Stuay 2 Sty 3

Responder Rato (%)

" b0 PGB PGB PCB Pbo PGB PGB
P 150 300 600 00 600
T 8ID BID BID o Mo B0 TID

Responder rate

e Pekros e Pbo PGB PGB
150 %0 000 150 60

Foa P8 PGE
o 10 ©0
BID B0 B0 o T

Seizure reduction

in
sne sz so3 i

Pbo PGB PGE

150 300 600 150 800 600 600
BID BID BID o o B0 TID

Daily rate of sz freedom
Brodie, Epilepsia 2004; Ramsay et al, Epilepsia 2009

Rate of sz freedom

NAU19LAEIYBIEbeLA dizziness, somnolence,

ataxia, asthenia weight gain, accidental injury,
headache, amblyopia, dipolopia, tremor Wae thinking

abnormal

Side effects in licensing trials

Withdrawals

Frequency (%) dueto event (%)
Pregabalin  Placebo  Pregabalin  Placebo,
(=758 0=23) (=758 O=294

203 109 33 00
132 41 20 03
g 03

Pomoe
o

)
0.
0.9 54 o
1
L6 00
(bhurred vision)
AR A
Tremor 75! 37 1
Thinking abuormal ~ 7.0° 20 1
(difficuly
concentrating)

Laa
=4

Scene patients reported > 1 adverse svant.

“Significantly different from placebo.

French et al, Neurology 2003
Arroyo et al, 2004

Beydoun et al, 2005

Elger et al, 2003
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UszanSnmeesnisiden PGB Tuaulo@anuin
1NN3ANYIVE Lee ® Useinanma gUlelsnaudn
\azau ( focal epilepsy) AldSugnfutnanuila
savis PGB 1y $euaz 46 meuauasienldd  {ihe
$1uru 7 lu 173 Auilvengaeuay 19 AUTEAATLN
guflesnnlianansonudenatradswesenld ulna
trafgaiinuafuriniliguusatu Jadeufses 9
upuwartmnia

nsAneINslden PGB Tuuszimedue wunns
Anwives Carreno Usemaailu © nuinaendanisly
g1AsunilaUiUieTesay 40 nouauswa) Seuay 6
AUlevgatnuaziovay 4 IUUTNAnas Hat1AEd
' a3 v a v a o %
nuUagAslMUNNNSaay 109U Sauay 20
wazyuInSevas 10 wabinunatisfedluiiunms-
Ueyay (cognitive) ogslshanuiliUaedosas 40 e
nyagLilesan Nideuddluliussdnsua  Sowvas 16
v = I v v v
NuNad1LAgIatelile Sevay 15 warseuar 9
21ANSTNLYA

msAnuludszmadinge " nuidiedeuss
30 MEUAUBIRBYY S8Pay 10 AINIRNAYIAanal
ovay 4 S1uauATwesnstnanas  wathadesldun
dhudnifiunudesay 10 3oy Sevay 15 uazvdiedy
Yowaz 17 fUnefovas 45 flvengaenilesainen
lLilauszansnatasnunenatafesveselulasoay
30 Larsouay 15 MUaIRU 91nN1SANYIUEY Wehner
TudszimadangunuingUlsinandgasannsalisla
YuNINATIY oratdunsizauingniilddouni
mmqﬁﬁﬂﬁ’wqmml,ﬂumﬂmasfaﬁzwﬂizmwLLaz

UL NANLTUY

A15lgen PGB WSsuisuniuenutnsduly
nssnwgthenfesieeniuin ann1sANYIves Baulac
WUIN PGB fUs¢aNTAIUNISan 1 UIUASIVDINISTN

Taannnidieisuiu lamotrigine M3AN®1YBY Zaccara 11

idelssuiiisu PGB AU levetiracetam Tunns§nun
fiheiinesosfuinnuinnismevausssosliunnsg
fu uAgUnonguily levetiracetam azilloniavigndn
launndn

O
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n1sAnwIvas Kwan 2 wWiguiiisy PGB lunis
Senmstamzaundausn (first onset focal epilepsy)
Junuin PGB Usvansnwsesnin lamotrigine W#
ogslsfinuanmsfnwves French ' wuinlugfiaed
liannsonudnléthesmiafeasitumnlasy PeB
UM 600 mg 134 AEANTNAIANEINITTLAAT
pgNNIBUAUYT PGB A9 150 mg

g1 PGB annsaliluinetasus 1 weouds 6 U
vuniiliAe 15me/ke/day Tutdnivmindtosnia
30 Alansu Faazinduwuin 600 mg Tugllvig) drumds

a 4 1

81 PGB dinadannilygdseninsovas 5

]

yYanANLgITIsluEaIN1sRaUdNAY

aqu tadeiifnadonisioresfudniiann
uAllafifedlaifegns samdamsdunnizesnislien
uazmsUsuasunginssuvesdiae o1 PGB 1uii
UszandamdlowSeuiiisusuen lamotrigine way
levetiracetam Tun1sléilusnasunsdliUaednany
duAnnishesesniudn o1 PGB SuaudAfia Wie
Fesusiinadrafed 3 Jedou wasdmdniiy S
verluivdesndlsfinuensiiausoaiinniaaly

& A ° N v Y] [V 1% =
famsIANUTSI8U 1 seludiuiu 30 sre9ie fetal QUWB%N‘WI@ dumsldendu monotherapy uay

o . ¥ =3 v YV 1% = 1
malformation 91nA1514 pregabalin monotherapy mﬂ%ﬂumﬂaqmaﬂia‘umﬁamiﬂﬂmmdﬂ
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Continuum in epilepsy 3

AEDs Polytherapy Rationale and Evidence
of Long-term Retention

ussenelae Prof. Byung-In Lee 91 Yonsei University, Seoul, KOREA

Tuohuus:sudsMsUs:oluovaunaulsnauBnirous:nAng IGounsnqiAu w.A. 2558

Prof. Byung-In Lee lmﬁmmiﬁmﬁ’mmﬁm
n1518LUY monotherapy ag polytherapy lawil
vdngumainnsnnnefiatuayuluefnuastagtu
Tuhdosiil

Rational Polytherapy

1. Mode of AEDs Therapy

2. Comparative Trials of “Monotherapy” vs
“Polytherapy”

3. Rational Approach for Polytherapy

4. When is the ideal “Timing of Polytherapy”?

Evidence of Long-term Retention

1. Monotherapy
2. Add-on Therapy

1. Mode of AEDs Therapy

WAHATaIN1TEeNTENT LT uTn 2 wuunsieiu

« Tunsdl Monotherapy fa n1sledalafa
silslurnaduiiannsonuinléfitusasdnadraies
Hounin

. Tunsal Polytherapy A® n1sleniutniin
il Inglveusagilunneiidesasiielinudn
Ieatuuasiinatadestosnia
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Bausaolae WHY.OMMAS aadad
amuuds:andnen nNnu.

NAILINTTVBINTSISNTIWEILUY monotherapy

Tun1s@nw1vea Schmidt D Tudl A.¢. 1982
wag 1983 nudgUlenlasuen 2 dasiudu weudiu
Aureiiladsusnduluduldenduden nanissnw
Y83991N138N bikANEaTU (37 vs 36%) Tunguiass

[ a = % a o v a

PAINUA UL NI UA A YITTUIUNAT1ALIANAS
° v PR v = ' a

I UigniinatisAsslidsuudas wazlunis
Anw1ued Schmidt wag Richer Tul A.¢. 1986 WU
AUaelsraudnsnwiennidiuiu 59 srentasueniugn
wWaguduwuu monotherapy flonnstnanas (>75%)
U 19 AU (31%) uazdduugUlisninatiufes
anad 16518 (27%)

A5 181N UYALUU monotherapy
Turwmenmunyauivselovine

. Tonafiaziinatnadesionni

. ansovandewaUfitereiuesen Gl
TonmaibminxadnAeasarinliennistnalasla

o MlAE 50 UTLNUNANITNDURUDIA DY
wAarINalATAlaN N13ANE1918 Tan1@vIneNtasnI
WAEIIMYANTI

. nste1dlny LUy monotherapy
(alternative monotherapy) Iuéﬂwﬁlﬂimuaumm
g1 monotherapy §ulUszansamag uaziUedyeu
1nnINsiagvatestingantu (polytherapy)



- M5ign monotherapy turuinvesennuld asaelduinndn polytherapy uwduslunguuenly
HOUAUDINDE
- Jhedulnglaidndusiadld polytherapy

AsIARTUVBINISITELUY polytherapy

LH9991NANSNAUIVBIENNUTNVRA AN U I VRNENAITT VNI ULYIN EAAANS AN BN BLUTIUMEUNISS NN

megngu g uAUNGUAININTY KARIAININ

luadefilus conventional AEDs N15¥1Mn15An®1@e35 (randomized controlled trial : RCT) wudnlunay
monotherapy lenan133nwd Tunaus?i polytherapy lakanissnunlauansing uslinatiufsswasnauisensdeony
VBIYIFINIUIN

vdaandelminuinnaidundnwiBuduanmslieuwuy combine Wloguanisinwvesewazuiuld
WUU monotherapy WUIIHAN1TINY1 monotherapy Ianaluunswiin (Levetiracetam : LEV, Topiramate: TPM,
Lamotrigine: LTG 10usiu) wsiluuwialailowalu monotherapy (Tiagabine) unsliafinadnadesguuse (Felbamate:
FBM, Vigabatrin: VGB) uag flenurssialanaianigiulsnandnuiseila Wi VGB AU West syndrome tHusu fae
maﬁﬁaﬁﬂﬁlﬁ@LLmﬁmaqmﬂﬁmimﬁ’u (combined therapy -> polytherapy)

Clinical Development of AEDs: Old vs. New

comparative CBZ, PHTVPA,
RCTs ESM (absence only)

drop-out due to
drug interactions
and higher AFs

.. RCTs of monotherapy __, LTG,TPM,OXC,
TIG (failed) LEV, GBP

Serious AEs
(FBM,VGB)

B Y VGB in West synd.
i ot ek STR/TPM in SMEI

LTG in absence
LTG/TPM/RFM in LGS

LEV in myoclonic Sz

LUIARYDY Total drug load

TunsAnwves Lammers wag Aug Tl A.A.1995 Tana1ais Total drug load (TDL) A 8Rs1@1UU89 VWA
o o A fU 8 VI W . . ~ ) a v v A ° v ow
griutniiunnddslvisieTu(prescribed daily dose : PDD) Wiguiu Usunaeniudniignimualise Tuniuuwuiniees
93An1TaUNLiElan (defined daily dose :DDD) tazfinnunatnelAgsoie1maseuulseam (neurotoxicity index)
WAzsBIEUUA1NY (systemic toxicity index) InguuangugUlgnuusunn TOL wud
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« nguilé¥u TOL < 2 g/day 1T monotherapy 169 118 Wag polytherapy 120 T8 laiwunadnaide (AE index)
Pumnsnaiu

« TDL > 2 g/day t8u polytherapy 134 518 Wukat19.@es 70-100%

. vouzilunguiiléu TOL > dg/day nnsenunainades

d3d

guin1salvematiaumeslugienlasu polytherapy asduusiunsiasu TOL g

;:Jﬂwﬁlé’%’u polytherapy 813agnusia TDL lAgand1 monotherapy (512 ﬂﬂ%ﬂﬁlﬁ%@ monotherapy Ll
anunsanuldiile TOL > 2¢/d)

TumsAnwves Kwan P wag anzlulia.e. 2001 ieguanissnwlsnandnseeniudndusnluguaednlns
470 Tefisnwaudd a.a. 1984 Tasgfinanisvgadn uaznatnafesdigiaonuld wui 47% vesftasansaven
Fnegedes 1 Yldmeenvilawsn wag diulvg > 90% veUreldvuingseauuiunans (CBZ 800 mg, VPA 1500
mg , LTG 300 mg d@mgtreiinunainufsavesslals (tolerability dose) sinaziduvunneriisninvundilily
fueiianansanudnld vilvideaudsuen Tne CBZ flgtinisaivemainafesudosuasueigsnite) VPA uag LTG
(27% vs 13% vs 10% augndv) ilvmuhiidnsnisvgadniiosndn fetunislientuiniionudnldiussansnm

o w

29913841910 tolerability Lﬂuamﬁy

Seizure Free Rate in Newly Diagnosed Epilepsy

by Titration to Maximum Tolerated Dose
(Modified from Deckers et al., Epilepsy Res, 2003)

CBZ 00- -800 38 900-1600
VPA 200-500 7.9 - 1100-1500 7.8 1600-2500

LTG 50-100 12.9 125-200 225-300 6.4 325-600
LTG 100 39 I5 200 14.7 300
GBP 1200 35 1800 2400 13.2 3600
TPM 1] 39.0 50-100 1] 100-200 0 200-500
All AEDs Low 119 Average 372 High 1.7 maximum 5.2

* Kwan and Brodie (2001), ** Brodie et al (2002), ** Chadwick et al (1999)
= most patients (80%) benefit from low to average dose
- SFR by max. dose exposure is < 0%

- all patients exposed to max. dose had dose-related AEs

nesadunissiununsfneivesnisldelufilelsaaudnivdlaefiarsandansinisugadnlunisusu
YUINYIAUNITEAU tolerated dose (AnuUasan Deckers Wag Az Epilepsy Res, 2003) wudw;ﬁﬂwﬁiﬁ%’umﬁu%’ﬂ
wazvgadnladnlveSuslurnauunans uaziiuissdaannsaiinvunneildgsau max tolerated dose widnT
msngadnuiutulaBnliinn uas TunmsAnwidug wud fdftes 1 1u 4 vesfithelseaudnlval way 1Ty 10 vesie
Tsraudnsnmeniniufiaziloniaaneimsdnldunnndn 50% ey max tolerated dose. fatfunsidednin
¥94m3514 maximum dose titration wdmusnensanelalldiussloviifiAudaau uay msazvaniasanislie
Aurunauazenasinrandsannniing
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a3u orfudndilmiannsadnulsrandnisnuenlisiussansamlngersliifissdafemielidamdy
¥iindudn lnsdisnsmavgadniaudnyszann 6% (LEV wag TPM tnnnenfudnuiindus) wag shsnisandnun
91 50% i uBnUsyanas 20% @i Tolerability vasnislientudndumusiv Total drug load (TDL) 1nndn
Sruuviinveeniudn uas fhefildiusmarssiasiudusianueildlu TOL figindn msasdieiluruinggnd
fhemuldonaazilenmaniosiazsilimgndn (Uszunn 5%) Seipadssiunainafesiifufivioszuulszam

2. W3suiisun1sAnw1uas monotherapy waz polythera

(1) TugUrelsaaudnlna

Tun1sAnw1vee Deckers wag Aty Up.A.2001 Wuu double blinded randomized controlled trial (DBRCT)
TugUrelsaaudnivg 51319 CBZ 400mg war CBZ 200mg + VPA 300mg 9113 125 518 wuhliinnnuunneidly
UseanEna nat1aAes wag AN MR lnegnsinisihsidlunisnwasulungy Mono : Poly , 61%: 70% (p=0.16)
AU SRTIMsneuRlosnNaTufssesen lungu Mono : Poly , 22%:14% (p=0.15)

VA v

a3y liflanuunnsnsvesnslyien sewing CBZ uag CBZ-+VPA fisgfu equivalent TDL (PDD/DDD) uffide
Tidodunain & tolerability 989 CBZ +VPA 1nnninse bl

(2) TudUrelsaaudninldeudadenulila

Tuﬁﬂaﬂﬁlmauaummmﬁu%’ﬂﬁ’smﬂ lun1sfinwves Beghi uazauzlud a.A.2003 (Epilepsy Res 2003;
57:1-13) WUy open randomized trial ImﬂLLUGLﬁUHdu alternative monotherapy 76 18 Wag polytherapy
81 318 WU

- MegeanguluinnuwansvegaiidediAyneada Tunan1ssnen dnsinisveatdnegisios 1 U (SFR)
8n3INsALeglun1ANY (retention rate) uaznat1LALa (AE: incidence)

- didelvidaiausuuritmisinsd@nwiseluinnsldenaesviinsiuiuasiigniaiuiunieli (synergistic
effect) ¥39 QVSLANIZIANZIMIB N (specific effect)

Tutagiudaliinis@nwinuu RCT Tun1siuSeuiiisun1ssnwiuy monotherapy uas polytherapy n13

= = ca' 1 1 A Ao v a v o a' &
Wisuwgulvangaumisazusenaume nsudsngugUlendnuazlndifesiu dnsusuruing lvangausiuns
A1 TDL 7infiu (equivalent total drug load) wagn1sidene1fidgnsasuiuieldsiuiu daliivdngunuanain

a

[ a a =) v a a ! v
mMssnwuuulaliused@ndng vise Nat1uABIRNINAUTALEU

3. NSLABNYINUTNN LYIINT . ANuENRUeIINUINNIGSINAURAD

- lfuizensiariunng pharmacokinetics
. HgnBLEsuiune pharmacodynamic @ supra additive efficacy wag infra additive toxicity
« Faazthlugnisiiia therapeutic index

Uji381m19 pharmacokinetic

AUUNA N51ARNTIE enzyme induction %38 enzyme inhibition dnaza1nnsails UAse1vesnisduiu
Tsaulunanauenvazduiusiveniudniinisduiulusiulags wu phenytoin %38 valproate usilirosiinadniay
nepdtin MsUsurwIneamsailamenisasLnnaneInRdtiniazMsinsyauludon
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Drug Interactions: Effects on Cytochrome P450 and UGT

Broad spectrum —, phenytoin, carbamazepine
inducers phenobarbital, primidone

oxcarbazepine, felbamate,
CYP3A4 inducers— topiramate (>200 mg/d),
lamotrigine? (300 mg/d)

valproic acid (UGT, CYP2C9)
oxcarbazepine (CYP2CI19)

gabapentin, lacosamide,
levetiracetam, pregabalin,
vigabatrin

Limited or
no effect

U)A381M19 Pharmocodynamic

. Feduiusiunalnniseangmdussen

and reduce efficacy
of other drugs

Limited
interactions

Reduce metabolis
nd increase toxici
of other drugs

No
interactions

. wualu additive, supra-additive uag infra-additive Y19 lUAUHANTTSNWILATNAT19LAEYDIEN

« UsziluraraudneeIn

. mnmasdludninnasddnannuaznisihlusredslunisadfinenalidniau wu isobolographic analysis

protective index u specific seizure model

. SalufinnsAnwmneardtinfaneiazilusnedsle

A. Animal Experiments

(a) Comparison of Tl of individual AEDs between monotherapy and combination therapy in

various animal models

Table |. Effects of anticonvulsants administered alone and in combination with LEV in the mouse

a . .
aL B seizure

del

0.035 (0.033-0.03%)
0.33 (0.31-0.35)
27.9(18.6-41.7
0.7 (0.15-02
96(68-12
19(12-18)
0.19(0.17-02
1.5(21-3.1)
6B(143-19.7)
63(58-4.9)
21.2(13.3-184
1367 (1331-1404)
5.7(19.6-328)
9.9(185-21.5)
J2(118-147)

A nsnaasdludninnasg

490 (409-587)
31(9.3-165)

5(9.8-116)

77.5 (48.1-124.7)

seizures were induced in penetically sound susceptible mice (Animal Hushandry Unit, UCB Belgaum) with 90-dB, 10- to 20-kHz acoustic stimubus
apﬂ-zdk.v 30 & Each experimental group comsisted of 10 mice that responded positively in the preselection testing performed 24 h before the experiment.

*All compounds were administered ip

“EDS0A, dose of an anticomvulsant that was required to protect S0 animals against clonic seizures induced by audiogenic stmulation; 95% confidence intervaks

n parenthesss

s
~ED508. dose of an anticomvuliant n combination with levetiracetam that was requned to protect 507 animals against clonic seizures

wchuced by stimadation. B confidence wtervak i parethess
“Levetiracetam (LEV) was administered at the dose of 5.5 mgflg ip. 60 min prior to testing
*Reported only in the abstract form [Matagne et al . 2001)

Previously unpubleshed
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Mnmadunisfneives Kaminski wazauglule.m.2009 wanstansiieniudnuuy monotherapy gy

4 v v =

funislienfutngindu LEV Tunyniinisnseiudnineides wuii dose e1filvikuy monotherapy (ED50A)383n31
dose eIl INAU LEV (ED50B) e linynentnageies 50% a3uiinislien LEV fnalnniseengmawuuluaif
wansinganeytindullelinduefutnyiadurinliausaaudnlafnvulnen1sanuuing1duas Fanuinenesy

qwélﬁmﬂﬂﬁ’sjﬂ 1 valproate %ﬂﬁqwé enhancing GABA inhibition

A. Animal Experiments

(b) Isobolographic Analysis

Table I. Theoretical interactions between two drugs®®

Efficacy Toxicity
Infra-additive Infra-additive

= 1 Infra-additive Additive

::. \ Ly . .y

5 \ \\f‘a Infra-additive Supra-additive
é N\ f’rr% by Addttive Infra-additive

Additive Additive
Additive Supra-additive
Supra-additive Infra-additive
Supra-additive Additive
Supra-additive Supra-additive

a Pure ‘additive’ implies absence of a positive interaction.

Dose of drug B
b The ideal interaction would be supra-additive for efficacy but
infra-additive for toxicity.

Fig. 1. Hypothetical isobologram showing the doses of two drugs
required to produce a specified effect (either efficacy or toxicity)
where the drugs have additive, supra-additive (synergistic), or infra-
additive (antagonistic) effects

Asuandwaveedesyinffideiulunimgud MsnunanisinwweznatiuAes Jeeoraduluuiadui
W30 NGNS %30 angnsve9eInIL dose B1vadusazTin Falnenalunesnisligrsiatuiulunuussansnanis
$nwn way sugmslusuNaTILAs

B n1sAnwnnenatinluuywd

]
= 1

- fthelineuaussiestiudndanis luntmgufuiazassedsieluiifinalnniseangndnuansng Fadu
nannsltersnelulsndue Wy eranmuay eugse e Wudu
- MnuangulunmImaasanud nshiendiinalnesngnsasiuensiinaiaSugvisiule

U =

. nisliefiinalneengvsinllouriusaiinadaifssneszuulszamanyu

'
o w al

. nalnniseengndsdndulladeddgililunisiiarsandensidsely

(a) Adverse Interactions in combinations of Na-channel blockers

HAaYDIN3IAEINEY Na-channel blockers $aufiu 2 wilinlun1s@nwisines (Sake et al., CNS Drugs 2010;24:
1055-1068, Brodie, Epilepsy Res 1997;26:423-32; Besag, Epilepsia 1998;39:183-7; Barcs, Eilepsia 2000;41:1597-
607) WUTLAANATILABLANTY WU OXC + CBZ, LTG + CBZ, OXC + LTG, LTG+ PHT Wudu TunisAnwives Barcs

war andy Tud A.M.2000 wudnnsivign OXC sy CBZ fignsnisiianatnaAgawazyinlvingaen geningiuiuen
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MMTIATIEALUNISANEIUDY Sake wazanl TulA.A.2010 SewaveIn1sivien lacosamide (LCM) sauAueNiu
Fndue Wenasannishieniudnsauiueingu Sodium channel blockers aglananissnwisindnsaniueniudng

1ail9 sodium channel blocker

Tunnsfnw1ves Brodie Tl A..2009 Fosnsliien rufinamide (RUF) $aufiu CBZ wisufiu placebo wuin
N5l RUF sauiu CBZ lamanissnwnludivindunslasaniu placebo

[

(b) waldsNgNSNUYRINIS IRNAuTnsNURdnalnn1seangNER1enY

F1891ulag Kwan wag Brodie TuUA..2006 wudn VPA + LTG lenafegstaaulunisfine wuu controlled
trial dunisldeniudniuiuausinangiuegiraundslaidaau wu VPA + ETX , PB+ PHT etc.

Drug combination Level of evidence*
L lunsAnw1ved Brodie wazany
Valproate + Lamotrigine Sisiat .
U A.A.1997 NUIDATINDUEUBINDEN
palpioalc R SHIC SR * Audn LTG wleoldsauiu VPA uinna
38% MUANAY) DENLTEAYNINEDA
Valproate + Carbamazepine +
Carbamazepine + Vigabatrin + Tunsfnwves Pisani kazAny
. . . 1uUA.71.1999 WunMslten VPA saufiu
Tiagabine + Vigabatrin + i
LTG d9M31N1390UAUDIYDINITANYN
UGEIEUIELD &= Lameitiig i * 9819UBY 50% WAy 8nIIN1INEATN
*+++ Controlled trials ~ ++ Case series studies + Anedoctical unnildeniudn VPA vie LTG Lites
ALY
Kwan and Brodie, Drugs 2006:66.:1817-29

nsiSsuisuUsEansnavenisidennutnuuy polytherapy

lun1sAnw1ves Poolos wazanie Tula.A.2012 (Neurology 2012;78: 62-68 ) TugUrelsmawdn 148 s1elu
2 Tsangnuna Inefidneasvesszoznainising 140 Weu (£ 5.8 o) fidnsinisinieds 3.2 adwaiieu uagld
iavesensrniu ¢ JUuuy 10 32 sUsuUreIsIdEnsmAuTiles LTG + VPA filsnamssnunindmau (p=0.00003)
NanN1SSAEIRIEATSIten 3 wlasiniuldlavinlienn1stnanInnisidensiuiy 2 wie

aqu deldindngrumadrnisidaau (class 1&11) Aaduayunisiienuy polytherapy usognglsfiniudl
wanguludninaassvenisiinufisensiuduvesnisidentutnuasivangiumendtinuesnsidewuu polytherapy
Mnsaruludaineaes wwAnnsldernuu polytherapy 3sdaduRalzannnitinemans
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4. \Jiols39aaslenwuu polytherapy

a' o g & v = a a a A o
mqmawmﬂwm polytherapy 159%u W31z N15YN polytherapy 81399diUszANSHAANIN (WWLABIAY
monotherapy) A18g13lun1sAn¥1ves Stephen wag anzluln.A.2010 wudn Msnwgtielsraudniiauauein
203 518 Iaen15l9 zonisamide (ZNS) wu31 S1uugUefingatneae ZNS monotherapy %3 1° add on d

o w

mmimejuﬁléf ZNS \Ju add ontuu 2™ 3™ vise 4™ ggaiifuddny (p=0.001)

« MAUTBUABUNANITSN®I5EWINE monotherapy Way polytherapy ‘1'7immzamﬁwlﬁaﬁﬂiué’ﬂaaﬁlﬁ%’uaﬁu%’ﬂ

- thilgnsnsliien polytherapy Miffign fo19vzmnziaznnasadusgnsusnvesnssnwlsnandn

- Tugavesefudniin axlionGuduseswiafeuaruiulaemsliflosiafaenFomuiissiufeuionsnw
lalleina

- Tugavesenfutnadelyel msiarsaneGududinaduuuy monotherapy usiilonssnulailinaudanislvensi
fiaesonmaziduwuy monotherapy e nnslisuiu

. AUAUAALALTBS French wag Faught Tul a./.2009 [Epilepsia 2009; 50(suppl. 8):63-68] TAmuugiiliin
tenfudndausnlalsnaannisiiaudnlalsl (Loss of efficacy: LOE) mslvien polytherapy e19agdninvizeiniu
monotherapy witeiugndusniilamaunadiafssnisiieiuindaneliiuy monotherapy Anain1sli

polytherapy

Tun1sAnve3UTEweANIAA WUU mulitcenter open randomized comparative trial WIBUBUTZWIN
CBZ 600 mg way LTG 75 mg + VPA 500 mg Tagldinannns titration 8 dUnviuaz Aanuedisiios 52 dUanii vie
ﬁmenmammu%’ﬂmaamﬂ%’mﬁy’qﬁmLLUU 1ngdl primary outcome 79 R‘]’ﬂmué’ﬂaaﬁié’%'Uﬂﬁ%’ﬂwwuﬂsu (completion
rate) Wag secondary outcome Ao S1uugteflanusangadnld (seizure free rate : SFR) lugfilelsnandn 202
Au wuth fefildsunsinuauasuisassngulaiunndieiu Sesaziitaefivgadnldlungy LTG+VPA wnnih CBZ
(p=0.039) nadhafsiinulndifsiusisaandy snuFases tremor dswulunga LTG+VPA 1nnndh CBZ (p=0.016)

#d3d

9

Lifianuwansinsas primary outcome sewinsaeingu &Sy secondary outcome wuinnistvgnluvug
Y83 LTG +VPA lanafininislienuwinuiunansves CBZ dewauauuzfe n1slien LTG +VPA vuadiduuiuy
nslenfiunazidumadenusndmsunsidendudnilaisl enzyme induction waguuulvieniuazase

Il ndnguvasnsngUledensiuendaluluszesend (Long-term Retention)

LUINNNITIANANITS AW I UNSAN®ILUU RCT U99877UTN U9 ILAE 1998

Efficacy Use@ndua taun
. 895IMIVEATN SRTINIReUANBIAATNBL1RY 50%)
. AuaAY (mean , median) Y99N158AA9UDI01N15EN
. szpznanEutalnindausn (ad 2, ..) 991NN
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Tolerability laun

gnsnsiamnnsalliisszasnaineutn ANUTULTI WASNANTINU WU N1TNEAYILTDININNUNE
dadgalile

Effectiveness USEaNSAIN : NM5IANIUTEANSHNG WA ANUNUABNATILAYS

. syeznmivgaendosnnenudnlilldvioinatnafes (retention time) vi3e fthofiganddogauuan
n13finw (retention rate)

- U39q primary outcome W#iAI3HBl secondary outcome w3
uq

- MIINAUNINYIN

.« MIIANAATHFANANTANTITNGY

Long-term Retention in AEDs Therapy

wnefainmsigenlaniedinsnvimeeiudnviatuiell Wunadiuniawesssdvduaveten Aunuy

vosieseswazdug Wudinnddgdmsunisauanissnen guediuauwilsnlasulsslevdainnislaen
EERET

1. Monotherapy trial

(A) Tugniudnngannn

Tun1sAnwives Mattson wazang Tula.m.1985 (N Engl J Med,1985: 313; 145-151) lalUSeuifisunanis
$nwvesen CBZ, PHT, PB uag primidone(PRM) $1uiugtay 622 srefdulsaandnianizd (partial seizure) way
2" GTC warldsunishnmnueteiies 2 T wui

« retention Y94 CBZ Winiu PHT wag 11031 PB Way PRM ag1alitdAgyn1sada (CBZ = PHT > PB >
PRM (P<0.001, P<0.02)

. Snsimngatnues GTC Liuandnafilueinisdnuuy partial seizure Tagwuin CBZ ngadnuniigams
P38 PHT, PB, uaz PRM (43%,26%,16%, Wz 15% mnuansiv)

« @uanulasnngussen CBZ, PHT wag PB 11nn31 PRM

Tun13Anw1vee Mattson way Ang Tula.A.1992 (N Engl J Med,1992:327;765-771) Wisuiiisu CBZ way
vPA Tufftlhe 480 sefifiornsdnuuy Fniamedi (partial seizure) uay infanseanitaasecondarily GTC) uagld
Sunsiemuseriiosetates 1 Y Tnefiprimary end point Ao Uszaniua (efficacy) nadnaides (adverse event)
9n3IN15A908 (retention rate), composite score (AFWUUTINVDINANITAIVANTNUALHATINALIVBILINUTN) KA
NISANYINUIN

« TumsauAueINstnalla GTC: CBZ tanawiriu VPA (WA primary end points)
o dmiue1nsinuiia complex partial seizure 8051N13ABEVBIEUIBVDI CBZ WU VPA Usl primary
end point BU¢ WU CBZ diwaAnin VPA
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(B) msAnwwuy RCT vaseniudnuiialval TugUle partial waz GTC szagiian 6 Wnou A 12 Wiy

1. TG Tumanonis@nwiiisitumn wes Brodie (1995 and 1999), Reunanen (1996), N-Barera.(2001), Steiner
(1999),Saetre.(2007) WU
- UseAviBnaves LTG wihiu CBZ wae PHT Tuennisdnianedl (partial onset seizure)
« AVUNUABYT VRS LTG 11nnd1 CBZ lneangludgeeny we LTG winiu CBZ-CR uay PHT
« 8MIINN3A%RY Y89 LTG 11131 CBZ

2. OXC wWiguiugniugnimii Tunsinwivas Dam et al.(1989), Christe et al.(1997), Bill et al.(1977), Guerreiro et al.
(1977) wum
. Uszavswna a9 OXC WAy CBZ, VPA, PHT
o Ui OXC @nd1 PHT Twdn

3. GBP Tun1s@nw1vee Chadwick et al. (1988), Brodie et al.(2002) WU
. T2YZANUDIDONAINAITANY (time to exit: effectiveness) U89 GBP 900 Hadnsusaiu uag 1800
HadnTusodu windu CBZ 600 fiaaniusoiuy
« GBP winfiuld time to exit LTG
4. TPM Tuns@inw1ves Privitera et al.(2003) WU
.+ time to exit 783 TPM Wiy CBZ waw VPA Viluiiinuazilue)

5. LEV Tun1sAinwues Brodie et al.(2007) wuin
o UTeANSHALAYAINUNUADYIUDY LEV M1AU CBZ-CR (in non-inferiority design: class 1 study)

6. wWiBuWigy LTG fiu GBP uaz CBZ lugasany Tun1s@nwives Rowan et al.(2004) wui
. §n91N13A90EVRY LTG Uag GBP gndn CBZ lugaseny (class | study)

Tun1s@nwuy un-blinded randomized controlled w89 Marson waz Atgly SANAD study Tul a.f.
2007 (Lancet 2007:369;1000-26) fauss@nsn naeenusn CBZ, GBP, LTG, OXC 5o TPM Iuﬁﬂasﬂmam%’ﬂﬁlé’

SUNNSIRIRUASILIN WU

o dmsu nMsShwiennisdnianisd partial epilepsy
« LTG 18n31n15A%8¢ 11NN CBZ, GBP, TPM
. LTG, CBZ, TPM fUsz@ndnannin GBP

o asuNn
« LTG > CBZ > GBP, TPM
« LTG = OXC

o dwsululsrautnuuu idiopathic generalized epilepsy, unclassified epilepsy Wu11
« VPA il time to treatment failure W1uni1 TPM Uwag
- VPA figns1nisngadnlauiunia 12 Wewuinnii LTG
« @3y VPA Aind1 TPM uae LTG
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Tunsfinuues Zeng uazaniy lWTBUWgUUTEANENAYRINTSIHEN monotherapy lussezed Tugthenmun
654 578 NASUET  CBZ, VPA, LTG, TPM, OXC monotherapy Wui1

- dasnsasegreseunazyiatugtiedunan 3 U Ao CBZ 36.1%, VPA 32.4%, LTG 57.6%, TPM 37.9%,
OXC 41.8%

nsianaallIsueulsEansa nvaeiudn 133nMuA A 8051N13A0EVRLNUINNTT 48 FUAYINEIINNTT
g4 (randomization) &aglukuinieiuugiilag ILAE nan13@ny1veia RCT wag SANAD aguan

- dnsnsrsegatenduniosinUszdnsnniAninUszdnsua (W dnsnisugatn) Jaaunsainaaiy
unna1eneadinlunisiuSeuiisuyseansnmuesedugdnfldiuy monotherapy

anvnvaansidenlilina
« 1NLNAINNNATILABININAINUTLENT HAVB YN

2. Add-on Trials

Tun1s@nen RCT voensldeiuy add-on fnagiiuiinassezdu (doeunin 16 dUan) laid Class Il study
38 long term retention dns1N13AtBEVRINITIENSTEEEIINAElAINNNSANWIR open label luilY randomized,
observation studies sinagladeyasruadiinuinnitnisnwiuy RCT dudsmepdtinAsutiaainvansann laun

v A a v Y <& v
QTJ'JEJ Iﬁﬂ 87 1199 @9INRINATUYT LUURY

Maguire way Auzlul A.A. 2008 (Epilepsy Res 2008) Tns1891ulii1 n15911 systemic review diaau
nanuaneannuazd bias FeldanunsaeSurenlenissenusnvuenerain

(1).Assessments of “Effectiveness”in RCTs (short-term)

A. Correlates Odd ratios for 50% Responder Rate and for Withdrawal Rate of
active drug compared to PLC

2z |

6

2.42
1.7
JLi.i5]
.04
T

0, Lo 0.1 1074 100

T paa el ~ Odds ratios for withdrawal rate (85% C1)
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A15UsELiuUsEANS AMnwvasenudnly RCT (Seezdu)

“Effectiveness” based on the Correlation of “OR for « M35l Odd ratio dmsudnsIg
50% responder rate” &“OR for withdrawal rate”

MOUAUDINDYNDENUDE 50% WAz
8951N1300U81Y09E U18310N13
Anwieuiu placebo AInN

o PNAMNLAAIUTEANTAIN
v udnusazylialagg Ay
FUNUSY89 OR VBINSMOUAUDIAD
BILAZTAITABUIIDON NUF BT
RIINDUAUDIALAZINTINITODUEN

ORI A o TR R Woufe LVT (levetiracetam) 1usu
~ Odds rati adverseevents

Uszansnnvesenszezaulunislien uwuu add-on therapy

Aany: winzaufaeliduisnisidenendudnusela?

J2AB8VRINITANWILUU RCT 989015 MigUU add-on NKIUNN
. S282NAINSANYIEY 8-16 AU

« Bnslisligaveu dnsivuaruingiuarasensusurueefianeds uag n1smivaunsidendaun
Mutunn - Msfwuaussnnslumsfnundaau (hivvlavesUislivainvate) wWisuieuivemaenaalyl
willouan A duas

« Wawunnsmusiesnveile (tolerability) enfiudniiideymisesnmmusiosn wu TPM dnagilduiusiu

myUsuimswng S e fvusvunefinnesa vnludeinishoudieguns

= -
N13ANWYILLUU observational

fiauddyiitenaaeuimaves RCT Wilugnisufuflumendinduegnsls Jsaslinnslinszezen d§Ue
Inannviane IAnugavgusion1suulUaeuruingt wasn1suiuiiuuuin n1sldeniutnsinaug

= .
N13ANYILLUU observational

A. Tususaziia
Lamotrigine (LTG) Wong et al.(2001), Knoester et al.(2004), Faught et al.(2004)

« WUBWIINIALDY WU 60-88% 11 3 U annuean1svngne1iilesann natiufes 5-19% tdeuainudn
1ailel 24-37% (UszanSualuanmauinnimmadiufes)
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Topiramate (TPM) Kellett et al.(1999), Lhatoo et al.(2004), Tatum IV et al.(2004), Bootsma et al.
(2004), Krakow et al.(2007) Cho et al.(2009)

. WUSHIINNIASeY 50-87% 7 1 T uay 30-74% 7 3 U auvnvesnsugaeiilesnin nathufes 5-40%
HaN133SNwlaiA 2-19% (MathaAsslinauInNniInan1sshe) §nsn1svgatn 10-30%

Levetiracetam(LEV) Krakow et al.(2001), Nicolson et al.(2004), Kuba et al.(2006), Depondt et al.(2006)
. NUNATINTAIBY 60-72% 71 1 T 37-58% 71 3 U auvnweanIvgaen nRaTIAAEI 6-18% audnlalle
13-29% (namssnwnduannnuinnitnadnaufes) sasinismendn 11-16%

Oxcarbazepine(OXC): Seneviratne et al.(2008)
. NUNSATINIALEY 85.3% 71 1 T 73.7% 71 3 T (15%vestelien monotherapy)

Zonisamide(ZNS): Wore et al.(2008)
. NUNNIINNTASY 65.3% 711 U 28.8% 1 3 U anviguain1svens) natafies 22% audnlala 17.4%
(Hat19ABENANINATINANTSNYY) BRTINTUYATN 6.8%

Pregabalin(PGB): Carreno et al.(2007), Brandt et al.(2009), Yuen et al.(2009), Uthman et al.(2010)
. $m31NN3ALE 40%-61% 71 1 T 30% 71 3 U avnvesnTVgae) nHaTIuABY 13%-30% Audnlals
16% -48% (nan1s5nwiluannauinnitnadnafe)

B. 29NN1SNUNIUITITUNTITY WY Zaccara way Anlul A.A.2006 (Acta Neurol Scand 2006:114:157) lasnea7u
HASNIINTVEATNT 6 1B Uar §nT1N15ABUETBIINNATIALY Lay BRTINTTAIeYveINldenyt 1 U veseniu
Uz laLanInemnIsa

6 mo SFR Withdrawal d/t AEs
AEDs Retention at 1yr
all prospective all prospective
LTG 3.6% 4.7% 14.7% 12.9% 40-60%
GBP 1.37% - 18.5% 3% 20-25%
TPM 8.1% 16.1% 27.7% 23.5% 40-60%
LEV 13.7% 13.2% 13.3% 14.5% 60-75%

C. TunmsAnwin1siUSeuliisusnsinisaeegvasenudniuy add-on therapy
a) A288INUTN 3 YU

Tun1s@nw1ves Wong way aeag Tude.A.1999 « LTG > GBP, VGB
o LTG,TPM > GBP , for PE: TPM > LTG (pZO.OOZ)
« LTG > LEV > TPM, wasﬁ’mﬁmﬁﬁﬁaﬁﬁumma

Tvngag wudl TPM > LTG, LEV

Tuns@nwivee Lhatoo way Aanglula.@.2000
Tunns@nw1ves Bootsma wazasy Tule.@.2009
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Comparative studies (a) comparison of 3 AEDs
Retention
Study Seizure Patients Comments
1yr 3yr
GBP
(n=361)
25.5% 13%
Chronic LTG
Wong et al. (1999) 70.6% 45% LTG > GBP, VGB
Epilepsy (n=1010)
66.5% 35%
VGB
(n=713)
LTG
(n=414)
46% 29% LTG,TPM > GBP
Lhatoo et al. Chronic GBP
23% 10% for PE: TPM > LTG
(2000) Epilepsy (n=158)
52% 30% (p=0.002)
TPM
(n=393)
LEV 45.8%
(n=301) (2yr) LTG > LEV > TPM
51.7%
Bootsma et al. Chronic TPM 38.3% AEs: major causes of
65.6%
(2009) Epilepsy (n=429) (2yr) D/F
75.2%
LTG 69.2% (TPM > LTG, LEV)
(n=336) (2yr)

(b) Menunnndn 3 via (Far1579) wuin
TunsAnwves Chung Tul A./.2007

o LTG unnnneniudnaug  OXC uag ZNS 11An31 TPM - LEV anandvisewiniu TPM 78% vessUaey
MEALIAALLUYI 6 LHBULIN

Tunns@nwvee Simister Tul A.A. 2007 WU

« OXC fidnsmsasaguuign (@ulvajasldunu CBZ) LTG uag TPM wnndn GBP uaz TGB awvigiivign
grdulng Ao wat19LABsUesen TPM wag Uszavisnavesen LEV

Tuns@nwivee Peltora wazatuy Ul A.6. 2009 Wun

« LTG, TPM, LEV §18n51n13A90¢11nN71 GBP, TGB wa LTG finagldunueniudnsusn

27 September-December 2015 Epzlepsy @z'gest =




Comparative studies (b) comparison of > 3 AEDs
Chung et al. (2007) Simister et al. (2007) Peltora et al. (2009)

Drugs

1yr 2yr 2yr Syr 3yr
LTG 74.5 741 57 52 73.5
TPM 449 44.2 45 32 64.2
LEV 56.6 53.6 56 28 65.4
OXC 60.8 58.8 85 - -
ZNS 60.9 60.2 - - -
TGB - - 24 6 28.2
GBP - - 15 10 417

d5udn

NanMsANE T RUSndLRsILazNsWSsUTisuanei wudn LTG, LEV, TPM #in1 GBP, TGB d@au ZNS,
PGB wag OXC é’aéfaqmisi’fagal,ﬁmau 9M3IN1IA8EYRIYN 40-80% 719 14-75% 71 3 U Faflarumannuateunn
Tuusiaznis@iny dnsinsveadnues TPM uag LEV 110031 PGB way LTG

anviddreansinulilinaveseusazeda Ao TPM & ZNS WWuraan wad1ifies uinnd Uszdvsua
Y981 dmsuen LEV uax LTG, GBP, PGB ilunanin Ussavznaunnnitnadiafes

a

1013 gRsINsategretegmlowavasluluntsdneivdiinainesls eralunsediisnislden

A A

PR v P Y v ) = A 1 Y a ! | &
PENNRIY MsadkuluulunsievatefIndauiu vse iesankifedudnsiatvalugied

nsldgnsnisasegvedeniudnlunisusediunavenisldeniuy add-on Snslidanu Wesnnisfing
\Juwuu observational iiAnunaInatBun fudsdesdiniseanwuunisfnwinfvulunismiuguiwlsnie

o
NN EU

nadraRgesuaRlUyy1vaeiugn

luns@nwves Arif Tuta.r.2009 wuudeundsludUae 1694 1y wuinadrafsiinuldlandy 12.8%
1y TPM wumnﬁqm 21.5% uag ZNS (14.9%) wusnnni GBP uag LTG (CBZ: 9.9%  GBP: 7.3%, LEV: 10.4%,
LTG: 8.9%, OXC: 11.6%, VPA: 8.3%)

N13$NYIMUY monotherapy TPM WusnANd1 CBZ w38 VPA (11%vs1.5%vs0.0%) ZNS 3031 VPA (9.1%
vs 0%)
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A103: WATILAENAUY cognitive 989 TPM duiusiuruing 3ol

INMIANYIVe4 Loring wag Anse Tul A.A.2011 (Neurology 2011:76:131-137) Tuglwej 188 sefildernsu
24 §Uansi Tneaunnendaus 64 me/d, 96 me/d, 192 me/d, or 384 me/d uaw THTuUnIsAsIIMIRINETAEN
Suen 6,12, uay 24 §UA9 WU HaRTIaNeIRIneduTUS fUTLATDI87 TPM pg1alldydIAN9ana (Class |
evidence) TPM at 192 mg/day -induced cognitive impairment (p< 0.01) and 384 mg/day (p<0.0001)

mmwaﬁmmmﬁﬂaaawwnﬁ YUMC WU - Yonsei Experiences (Epilepsia 2009; 50:1910-1919)

TPM fiUszavsuafifigalugfudnléiiuy add-on therapy Taisdnsinsvgadn uinadrafeswessniu
awvsmdniihlsilaldende deanunsaudluldlng

1. N5aRUUINUBIY target dose (100mg) LLag maintenance dose

2. mMsUsuruneIte

3. NNSARANUUTLLIUNATIALIYBIUINUTN LA US UL LI DNUNAT 1AL

Tunsfinwill SwaudUlevianun 125 au Aanuunnnin 5 U 1a 107 Ay (85.6%) inawidnidn Wulshaudn

a ! a Yo Y ! a v , . . A A )

WwWEinuund 3 U waglasuendudnuinnan 1 aia legld Berg’s criteria ¥e4 refractory epilepsy fie 9101590

agey 1 asdawauly 18 weunuun tendudnuuaedeos 2 sllaudadenudnlils ssuznaiivgadnay
A1 3 LHUlUTENINNITAANIUAITSNEN

a

HaN13ANYT S3IN"SAegYee TPM 91 1 U 87% uaxil 5 U Ao 64%

UszAnsnavaden §n3n15ane1nsdndl 5 O fie 64% snsinsmeuaueuesitaed 5 U fie 43.2% (ITT)
uay 67.5% (completers) $asnsvigadn 7 5 U Ao 12.8% (ITT) waz 20% (completers) sasINTVEgATATININAT
17 wirdu 38/125 (30.4%) Shsimsvgadninnndt 2 T 14/107 (13.1%)

AMUUARAiEYatEeT  wunat1ufes 78 ATelugUag 49 518 Winfiu 1.59 AEs/patient wuiniinisaauen
TPM o9 nHat1a@es 18 518 (13.1%)

a3U M5l TPM wuu add-on therapy TuvwingnauazesgqUuauingt viliddnsinisasegvesen

geulileannnisaanatiufganvinlinewmgne
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Highlight From International Conference:
31°" International Epilepsy Congress 2015

WA.UW.B88A AoAASSSU
KuUosIUS:anndneN n'lFl:_)b'Ir]U'ISIObﬂ'IGCIS ACUIWNEIAEQS TSDWEJ']U']GS’]UTSU(_J'

Y

n15UsEYl International Epilepsy Congress (IEC) Wumsusyauiidrdguazthauladunislusuvedlse
amﬂmﬁmﬂuﬂiumwm 2 ‘ULLauﬂ@Lﬂum’iﬂiu‘ZﬁM’]W‘U’]mi’e]EJ’NL‘UUVINﬂ’]’iVH]ﬂIG]EJ International League Against
Epilepsy (ILAE) iuﬂﬂiﬂiuwmaulﬂumw 31 1 highlight mwmaﬂﬁmaﬂmualﬂmﬂmiﬂiuﬁummwmmsw
Lﬁummuawuauﬂﬂamiuamﬁmamqﬂwuﬂuuuﬂammamwaa‘l‘wLmQmmunEJLLaﬂmUﬂﬁimwmw“lumsmiw
ddansiulsaaudnie Epilepsia wax Epileptic Disorders adiaidu official journals 289 ILAE tnelisnataun
Nan33TeAlETuNSARusEIe LR 1 unsaAn e, 2557 B9 31 Swanew WA, 2557 114%5@15’%’%&5’21 Epilepsia
Clinical Science Prize fia Matthew Diamond ! anneuideiSes IL—1B associations with posttraumatic epilepsy
development; a genetics and biomarker cohort study 1LLﬁs§’ﬂ§f§’Uiﬂﬁﬁ Epileptic disorders Educational Prize
fio Alexandra Lavia 2 99n91u3§81304 Pediatric epilepsy surgery in the posterior cortex: a study of 63 cases?
?fﬂLf]umﬁﬁ“]’aﬁﬁﬂauiﬁ]LLﬁﬂﬁ@dﬁﬂamﬁwmﬁmﬁu epileptogenesis T posttraumatic epilepsy wag epilepsy
surgery Ssvoazufoyauazanuditldanmsitiusseelnedildusetadsd

N13ANYN IL—1B associations with posttraumatic IL-1R Ratio Association with PTE

epilepsy development; a genetics and biomarker cohort *

=

1d = = v v 6 [ [y a
Jumsfnwiiiemanudusiusvessziv IL-1B funsiislsa
AUTNNENAINTLASUNITUIMLIUTBIENDY (posttraumatic

. 2 - o LN . PN
epilepsy, PTE) #9111884810159nATIUsNAAATULANNIT 1
FUANMMNFUAANITUINDUVDIADY TAUDINTIT T8 E N

Acute CSF/Serum IL-18 Ratio
w
1

agaheviuglonalunisiialsaaudnlugUisusaz sy

N1IATIINWANURUINTIU FITUMENRFINIINMTENEULIE PTE Na PTE
Wudadendnvasnisiinlsaaudnniendinislasunisuiadu

Serum IL-1B Association with PTE

= = a I 4 dy 1 1 =
VBIAUDY YIVINNIIANYIDUNDUNUIUNUIN |L-1B UL 1.2

U 1 Y v = Y o U U a o
unumsna §ideddlavhnsasainsyduves IL-13 Tudsu
wart lwEUVAY LagnTI9M genetic variation V84 interleukin-| 0.8+

&

beta {Urelngfilasunisuiniiuresausssyauuunanadia

0.4

JUUTITMIY 256 518 TudauiiigUie 59 1elasunsngin

wiszsu IL-1 TudSuuazihlvdundaneludaviusnudain 02+

Acute Serum IL-18 Levels (pg/mL)

nsuIndunud Sasrduvesseau IL-10 Tuhlvdundsdely 00

Na FTE

F5ufigavsoszau IL-10 Tudsudisnazduiusiunisiin PTE . .
AT 1 WERIANENNUSIENINARAEURIB AT IEIU

o w

py1eldsd1AYN19ada (A; p=0.02, B; p=0.016) Asuanslu

< 90358 IL-13 Tuihledundedoludsu (A) wavszdiu
AN 1

IL-18 Tu@Su (B) Aunsifie PTE lugthefisendin
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WAZIINNITATIINNAUTATIUYY IL-1 B 1neN1901579 single nucleotide polymorphism (SNP) 989 |L-1 B
gene vulaslulouuvien 2 Fenudanuduiusiunsie temporal lobe epdepsy MnMsEnuneund uas
AMNMINTIVIATIZR SNP 71 151143634 Tunsinwilnuth €T genotype \isAAsssoniiin PTE, p= 0.005
(Al 2) LL@SQ‘U’JEJﬂQSJV]lI CT genotype agilszau IL-1[3 Tudsuiimuagdnaiuvessesu IL-103 Tulvdundade

No A !
TugSunaand
Table 2. Bivariate IL-1fi tagging SNP results
Genetics population (PTE) Level population (IL-1[ ratic) Level population (serum IL-1[3)
SMP* Allelefrequencies overall  We®  Var®  Heters® Geno® W Var® Hetero® Geno® Wi  Var®  Hetero® Geno®
IL- 1 gene
rsl 143634 C = 0.75 (wr) 0.023 0086 0005 0.008 0272 0111 0.062 0093 0101 0037 0009 0.014
T = 0.25 (var)
rsl6%44 G = 0.64 (wi) 0354 0700 0441 0463 019 0461 0088 0215 06%2 0562 0473 0.6%6
A =036 (var)
rsl 143627 T = 0.63 (wr) 0559 0847 0571 0711 0279 09516 0248 0486 0800 0692 0618 0.846
C = 0.37 (var)
rs3l 36558 T = 0.77 (wr) 0204 0337 0081 0105 0610 0159 0043 0172 0551 0060 0.065  0.058
C =023 (var)
rsl 143633 C = 069 (wr) 04%4  1.00 0701 0707 0554 0471 0550 0703 0s02 0992 0593 0846
T =031 (var)

Shaded cells denote a significant statistic (p < 0.05).
aPresence of wild-type (wt) versus hamozy gous variant trait.
bPFresence of variant (var) versus homozygous wild-ty pe trait.
cPresence of heterozygous (hetero) versus homozygous trait.
dGenotype (three group) comparisons,

Al 2 wansauduiusues SNP 91 rs1143634 aila CT genotype fumnuAeeronisiin PTE

Fariduseunigiuin genetic variation vos IL-1[3 o1aziiasien1svheuues blood brain barrier sen1s
Wuves IL-1B Mendinsuiadumsauesdidsinuannsanuaietonnazihlugnsfneiideinestunssnem
Majaludn I-1B iedestunisiia PTE dolulusuinn

dnnsfinwmilefe Pediatric epilepsy surgery in the posterior cortex: a study of 63 cases Li8931AAT
swdayanauntinuimsinwmenisitdadmsulinauuuuianevesanssdiuring (posterior cortex)
FelnnududeuargienlunsidadedniinanisshuliresfuazUleiinanuiinisgeniendanisiidna 8nvs
v a [y [ v 1w PR & & o 1 &/U = (% = dyd Y1 [
ToyaingnunssnwsemsianlugUlsnidulseaudnlunguildsfiegiosun nsfinwiddssiusugUienn
nlasunisindnnousty 16 Y91y 62 euazlasunisussdiufinmunainisiidaade 6.9 U (range 2-16 U)

a av ve Y v o )~ o o "y a a

pgdelasunisindnUseana 8 U Sewar 63 vewthelenstnnniu wasuinnitdesas 90 wuANRAUNAUY
MRI UagAainnfns i unIsYin invasive stereo-EEG monitoring Usyanas 1 lu 3 vesUrevisnun viinveens
HNARLITIaLUUIRNIE occipital lobe 138 parietal lobe Wi URANEEIUYBY occipital, parietal Laz temporal
lobes wanssnwRuInAesavay 85 vestrelifionnisdnuazanuRaunfniamensinsianuasaniady focal
cortical dysplasia dmiulladeiinasenisSnwnantendinisiidinfe engvesUieuinni 1 Tileuilenns
in AuRAUARUY MRI firsudstnautaznisiifnepileptogenic zone oanta

& ) o Ao o
danunfutledeiidfysenaveanssnwdia (nwdi 3)

31 September-December 2015 Epzlepsy @z'gest .




Variable Total Class |1 Non-Class | Pvalue Bonferroni
correction

Epilepsy duration 5.5 years mean: 5.52 years, mean: & years, NS
5.5 years DS: 4.29 D5: 4.89
Number of pafients
Age al onsel
Ower 1 year 34 33 1 0.00521 0.06773
Under 1 year 28 20 a
Seizures frequency
Daily 41 34 7 023273
MNon-daily | 19 2
Aura 36 34 3 0.07558
Mo aura 26 20 G
Mo SEEG 38 35 3 0.05597
SEEG 24 18 ]
MRI+ 58 52 G 0.007%8
MRI- 4 1 2
Tumours/DNTs 15 15 0 0.07861
FCD 31 5 ]
2 2
FCD ) Exl 5 f 0.29628
Other histology (except tumours) 15 13 2
MRI-visible lesion
Incomplete resection 5 4 1 0.31953
Complete resection 53 49 4
Epileptogenic zone
Incomplete resection 3 0 3 0.00148 0.01924
Complete resection 59 54 5
Resection topography
Extended-OTP 17 12 5 0.04545
Remaining groups 45 4 4
Interictal EEG
Localising 21 n 1 0.0834
Mon-localising 40 32 8
lctal EEG
Localising 21 19 3 030255
Mon-localising 35 30 5

AN 3 MI5NEAITTBANNNANARBN1ITNEIAIBNITHIAR

é’qﬁguluﬁﬂwlﬁﬂ intractable epilepsy FuAnanaAuAnUnRvesaLeaIu3an posterior cortex NM35NWIdE
nsinfadadunissnenilinafdsnisuils waznsusediviinsgiegnsazideni dauieatudnunreinisdn
(chronology of ictal semiology) uazauAnUnAvesraulnihauesezddudeiilinanssnnnty e
Q’ﬂws‘ﬁaﬁ visual field defect daumsmﬁmagjLLﬁa(equwulﬂUaa) finsueadiunimuiawasiinaunfdueinisi
(elementary visual hallucination) vi3esusitaausnueseinistinusazadslidnuuroinismmdenuiegnainsznn
¥978UAUDNNY epileptogenic zone ’Jfﬁagjﬁ' occipital lobe @usinlsisndudesande invasive EEG monitoring flau
3% resection #1991n epileptogenic zone i parietal lobe $indasldn15vi invasive EEG monitoring Fefau
NI resection Lﬁ@ﬂﬁ]’méﬂ%Uﬁﬂﬁ]%ﬁ@’m’]ﬁfﬂﬁﬂa’]ﬂgﬂLL‘U‘ULLﬁS@’]ﬁ]ﬁﬂﬁLﬁﬁﬂﬁ]aWj’]L‘ﬁua’]ﬂ’]i%ﬂﬁ]’]ﬂﬁ%ugu%mﬁmm
e L?j'mfﬁmﬁ’u@'ﬂwﬁﬁmmﬂmﬂﬂaﬁ%Lﬁ]uuu MRI vasauaIvatedIu (multilobar) N15¥i1 invasive EEG monitoring

AildIutIw9g 19N lUNITUONTNVDUATRINITHIAALEE N5V functional mapping Bnee

d1m5un15UseYy International Epilepsy Congress (IEC) assialulul 2017 93l \fleq Barcelona
Ussineaiuu
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EEG Quiz

U.W.50AS dunsana
Tsowenuwanspmw

A 17-year-old young gentleman of normal growth and
development presented with a few generalized tonic-clonic
seizure over the past 5 years. His EEG is depicted in

figures 1, 2, and 3.

What is the most likely diagnosis?

Primary reading epilepsy
Benign Rolandic epilepsy
Panayiotopoulos syndrome

Landau-Kleffner syndrome

m o N @ >

Gastaut type idiopathic childhood occipital epilepsy
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Question
Figure 1
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Figure 2

Question

LIZI.EEGRUNI j 4+ |Recorded asi: Montage: Sensitivity: LP Filter: Tokch Filker: HF Filker: Page Stark: 07m 31s Skudy start: 18/08/2015 9:28:43 AM
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Question
Figure 3

+ - |21. EEG RIJNL j 4 ¢ |Recorded as::  Montage: Sensitivity LP Filter: Mokch Filker: HF Filter: Page Start: 15m 38s Study stark: 18/08/2015 9:28:43 AM
Asleep
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Answer

E. Gastaut type idiopathic childhood occipital epilepsy

Figures 1 and 2 reveal runs of repetitive, high amplitude sharp and slow wave complexes in the occipital regions which appear immediately
when the eyes are closed and persist for as long as the eyes remain closed. These epileptiform activities suddenly disappear after the eyes are open.

Such phenomenon is termed “occipital paroxysms.” Figure 3 depicts the run of occipital sharp and slow wave complexes during sleep.

These EEG findings can be seen in both Panayiotopoulos syndrome and Gastaut type idiopathic childhood occipital epilepsy (G-ICOE).
Panayiotopoulos syndrome occurs in otherwise normal children who usually present with autonomic (mainly emetic) seizures and autonomic status
epilepticus. The median age of onset of Panayiotopoulos syndrome is in early childhood. Some patients may have multifocal spikes, and up to one
third of the patients may not have occipital epileptiform discharges. Gastaut type idiopathic childhood occipital epilepsy (G-ICOE) usually occurs

in late childhood. The seizure in G-ICOE is purely of occipital onset, and the patients usually manifest with visual seizures of elementary hallucination.

Primary reading epilepsy is a form of reflex epilepsy which the seizure attacks are triggered exclusively by reading. Therefore, paroxysmal
epileptiform discharges should disappear when the eyes are closed. In addition, the localization of these reflex-induced partial seizures is often
temporoparietal region of the dominant hemisphere. Benign Rolandic epilepsy is characterized by its distinctive “centrotemporal spikes,” which can
be either unilateral or bilateral, and are activated by drowsiness and sleep. The centrotemporal spikes usually possess a horizontal dipole, with
maximal electronegativity in the centrotemporal area and electropositivity in the frontal region. Landau-Kleffner syndrome is characterized by sudden
or gradual development of aphasia, thus affecting the control and comprehension of language. It often occurs in young children, and the EEG typically

reveals paroxysmal epileptiform discharges or seizure activities mainly during sleep.
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Adult interesting case

Adult interesting case in epilepsy surgery

UW.NovIa Wolknd, Wry.wias dnsunuaossiu, uw.lesu Buoardis
SW.WS:UoNNINAN

AUenelng 01e 30 U atinrn o1y vesnwuunin visuseiudinuueniun dssnunse Sw.nssangindn

L = =

9 nsanAy: Jonsiuqudausese 4 10w meq ssuna 11 Uneu

v

Uszindaguu: Ussuna U we. 2547 giiefinnnuddnudans fiug wainuaie nuead iniensean anmden 1l
Jaanesn Ysenna 1-2 wnil udrasmdetsnnulineu wiiudun iWueguszann 3 Wil waeanfusdndinuds
o L ! g MYy a [ < 4:1' ) ¢ [ a
gdungnsalsenietulila Jonisuuuideddulug meq anudussanm 3-4 assiedunnsi lalushwin sn.
LonUWIAINTS 195u8n phenytoin (100 mg) 1 tab oral hs, Zonisamide (100 mg) 2 tab oral hs é’amuaummﬂﬁ

Liireef FdanUSneTrAnl SWNIELINgNAT

7 swnszuengind wnndlausueniudnidu levetiracetam (500 mg) 0.5 tab bid pc, Zonisamide (100 mg)

v < v P 9] 2 a | a aX a a g 1 oa
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Investigation

M3293190"8 ]
1. MRI Brain

e Vital sign and general appearance: within normal ‘ _ .
Figure 1. MRI brain T2 and FLAIR: showing brain volume
limit . .

loss over the left inferior anterior lateral temporal gyrus

e Heart, lungs, abdomen: within normal limit T R balag T e

e Skin: no rash or birth mark lasunsifiadelu Refractory epilepsy with lesion

* Neurological examination: unremarkable over the left anterior inferior lateral temporal gyrus
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2. Long-term video EEG monitoring

Figure 2: Interictal EEG showing focal spike and slow waves over the F7, T3, T5 region
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n133nen LA Usegusuiusenisrunyssaming) wasdasunmduszam desnsnaanidalaedsliuladn
mumbiiulinadutnegideiuseslsnauewield 3alaviin1331s subdural grid wag monitor 64 channels video
EEG (Figure 3-4) lamauaussisiidionnisinaenan (Figure 5-6) wagiimsnziilaniu Figure 7.

Figure 3. L@n3IN1539 subdural grid
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Figure 4.
AN x-ray A5

PORTABLE

subdural grid

T favveien w o nes SS7LNT - BT et Oety) %

owind | At it P R AR P et o N
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Figure 5. :

|
Initial ictal EEG from ]| .
Subdural -Grid ;"

E- S EEEERT Y ET TR

Figure 6.
Late ictal EEG from
Subdural -Grid
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Figure 7. The background comprises rhythmic slow wave activity in theta, alpha range 7-9 Hz. The ictal EEG
showed the first rhythmic sharp activity 10 Hz over the 7™ grid, then immediately the rhythmic sharp
activities were seen over the 4“} Sth, 6 grids area. Then, slow wave 4-5 Hz at 11th, 12th, 13th, 14th, 15
grids area, and continuously rhythmic sharp activities, predominantly on the 21" grid. Then rhythmic sharp
activities were seen over the 64 grid channel. The electrographic seizure lasted for 1 minute. Post-ictally,

generalized low amplitude beta activity was noted.

Inter-ictal activation was seen on 394" 5 gt 7thgthgthyth 15th 17t 1811920t 215 2219 27t gnd 281

grids. 39lAvinNTssenmAmIsHIRRBEN

= o ] o
7@ AINLEAIALIUS Grid NUBdN

Ictal and Interictal zone

3. 911 cortical stimulation NOUNIHA ATIUSLIUTN
A4988 way 59UYN9 N Az m bunu functional

deficit area

n135nw lvinsiidausnaiiasduyaniide
Ymoan (Figure 8.)

Figure 8. waneseurfnUaTiasduInadugn ictal
onset zone MUV Grid vanelavdl 3,4,5,6,7,8,12,
13,14,15,21
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druusnmuseutne idnindu interictal zone
mafaswnmRasaninduuinaifidudenuinnii
Unf uazseslseiiasduusiins inferior lateral temporal
gyrus ( MG grid MUBLAY 1WA 9 ) MUAINAY
MRI Brain tulsildlensenmszseslsn agfnvautas
i’eJEJL?J@L?j@ﬁmamadl,maaﬂﬁ’]mﬂ (910 intra operative
finding ) nansIANE1EINEveITRElsATINIERBENNY

\Ju Reactive gliosis
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Pediatric inferesting case

Pediatric interesting case In epilepsy surgery

W.N.KEYO NsSA aossounnd

W.O.51ASUNS U U010
KUoEUS:AININEN NOOVNUISIOBNSSY S.W.WS:UDNAINAN

s @ Y a = Aa o = v A
nsdlfnen  wWngwdidlve a1y 10 Y giidnun 2.as8ys (aladevdn)
2IN1981AY  wWnEtinuLiNe presurgical evaluation
Useintaglu
AUaelu known case intractable epilepsy flo1n1sdnassusnaeueiy 4 U usalivsy i wilewyuly
Lyildaf waeantunaliiiFes Wunan 10-20 3wl fueddlalulsmeuiadnda Shwdeeiiudn phenytoin
soandafionnsdninruaulild usadunaite n1stnuetieunsREENAIINATENTUANBY ANULIMELIUHDS
% 2 & v ! AN 1w a Y Y] a & A
T1an3ensenn sveznmdu degninunfidsdeinuny s.unszanengina lauSugiisdu topiramate 200 gm/day

WAz oxcarbazepine 1,000 gm/day {Uredaasdnianizdianansdiu wade 3-5 a3ty 39 admit for presurgical

evaluation

Uszinann
« AaaA normal labor WrinusnAaan 3,500 n5u lfinzunsndau

o WRIINISUNA
- Ufiasusziflsauszdnd, Wasdn, nsfiaweluaues, nsuiady, UsyiRdnlupseunss

A5299319N1¢
« Unremarkable
= Interictal- sharp wave left centro-parietal region (max C3/P3) (gﬂﬁ 1)
= |ctal- clinical seizure: Axial tonic->Asymmetrical tonic-> Asymmetrical clonic seizure

-EEG seizure: regional left centro-parietal region (gﬂﬁl 2)

+ MRI brain (14/8/2012): blurring of grey-white junction and thickening of left frontal region (E‘U‘ﬁ' 3)
+ Ictal SPECT (29/10/2015): increased perfusion at right frontal and left centro-parietal region

(injection time 37 sec)
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T5.01 \’\WWW O U P A N
| O T L e i L e P e R AWEER Ve e e T
L I B R I T e T o e T e I s S b I R
L N e I N R I Y Y e e e I e
TE02 [ N ST T T U A S M P e T b T e L A T
FP1-F3 [~ e Y Y B A A T R
C3P3 e ST N R e T T A Vo R LW UV R
FP2Fa [ T [ o P T e e A T T L e i
c4-P4 WWW WW%MWW
PAO2 | s ] M e MWWW
C2Pz i ™y ARWARY WA N S PN 24 V4 PR T N W JRESNVR PRV SRS
EKG

g‘dﬁ 1 Interictal- sharpwave left centro-parietal region

gﬂﬁ 3 MRI brain- Blurring of grey-white junction and thickening of left frontal region
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Discussion

Tuftheseinuiss Tnsdndnl#fu frontal lobe seizure Lasan dniawenansiu udnadug unads
Fnilugne wazdl lateralizing sign I19adninvzegnvauosugy tfufie f91n13 tonic posturing YeULUIEIY
410818 asymmetrical clonic seizure MM3fLY du localization Hu asdeqadnlusumtsues premotor
cortex 51Ul axial tonic component NawmIMY asymmetrical tonic kag clonic Faanspdudnnszay
U supplementary motor area (SMA)Lag primary motor cortex ANE1AU Gﬂ’aga EEG Uﬂ%’i’l irritative zone way
ictal onset zone 119NEUBIAI left central region @IUMRI brainwushumsANRnUAGTTULATAIY BEjron
1Ums frontal lobe dumith dausumis central region Shuunulsifuaafinuni Sedensaa SPECT iy wiin

a v 1 < LY I i q = . .
wANYT WANSN concordant NU EEGA®WU increased perfusion  left centro-parietal region

v & A = ' . . LN o |l 1 £ £ = &
RatunUseyuieasud epileptogenic zone Tugthesieiiinavediauesdiu fronto-central $13dne Falu
dominant hemisphere wazidu eloquent cortex WinpsNagAaarin subdural grid implantation LsLANLNEATOU

ARuYRdnLagyi1 cortical functional mapping (FU1 4)

W& Invasive evaluation and Cortical mapping : parameter 50 Hz, pulse width 300 msec, train

duration 5 sec (g‘dﬁ' 5)

Ictal+Interictal+Cortical
stimulation map

T
EREXEXE AT IED
I6OEHOO0

Interictal+ Ictal

@ Rhand/arm motor

.*. Seizure

gﬂﬁ 4 subdural grid implantation g‘lJ‘f/'i 5

ﬁﬂhauﬁlﬂuﬁﬂwﬁwﬁﬁa msﬁwuqm%’ﬂ 2 fumdsfiviadufie iusve left inferior frontal gyrus (Fuwus
st lesion Tu MRI) waefiudim left premotor cortex (FruvtafinuauAnun@ann EEG, Ictal SPECT) Fadlevh
cortical stimulation wudnannsanszAulvEeiine 139Uy habitual seizures Isapastummia uazifin after
discharges tawzlu electrodes aassumiisil waffoundadu epileptic network 3senaesurgldanmsinuves
Catani uazamz L 1fieaiu short frontal lobe connections Wui il fiber tract fauszwing inferior frontal gyrus

fiu premotor gyrus k@ supplementary motor area (SMA) (U7 6) @anAdaafiu seizure semiology YEUReTel
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superior lrontal

riddle fr

inferiar ;
fromtal = paudate nucleus
gYTUS

gﬂﬁ 6 Wa@nY connections of the premotor regions of the frontal lobe lng the frontal aslant tract (FAT)
(@11899) connect dorsal U84 superior frontal gyrus (SFG), SMA, pre-SMA iU posterior region 4814 inferior

frontal gyrus (IFG) 1

v o a = 3 Yo @ v o [J 1 ~ < <)

Aty NUsegudeasauiuliiifngadnsaasiiunu Wesandu early spread pattern uagidu
epileptic network tAenriu laesunglviiiisuavaAdilatieninuds o luuud NN aulsnIenanIHIsn
ws1#9aineglndfiu primary motor cortex @uNMIUANLIUAIUYIT KATULLD WU cortical dysplasia type lla

PIADIALAUS vié’qmichéfmziﬂwﬁmmiéawmLLGzJumﬂLﬁﬂﬁasJ wazluiiannisdndn

Reference

1. Catani M., Dell'Acqua F., Vergani F., Malik F., Hodge H., Roy P., et al. Short frontal lobe connections of the
human brain. Cortex 48, 273-291.
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Outcome of Epilepsy Surgery for Drug-Resistant
Epilepsy in Thailand, a Single Center Experience

C. Suttisaewan MD, T. Srikitvilaikul MD, K. Wangpolpattanasiri MD, T. Yadee MD, T. Somboon MD,
A. Lusawat MD, P. Sudajan MD, C. Sattaporn P. Srisrakorn, R. Kuntiranon MD, P. Lertbutsayanukul,

S. Hunsapruek K. Unnwongse MD

Epilepsy Center, Prasat Neurological Institute, Bangkok, Thailand

ABSTRACT

Objective: To study seizure outcome after
epilepsy surgery and examine predictors of seizure

recurrence in patients with drug-resistant epilepsy.

Methods: Patients with drug-resistant
epilepsy, older than 18 years old underwent
epilepsy surgery in Prasat neurological institute
between November 2010 and November 2014 were
enrolled. All of them have at least 6 months follow

up post-operatively. Seizure outcome status was

evaluated every 6 months using Engel classification.

All variables related to the outcome were retrieved
from patient records. Data was analyzed using
survival analysis, Kaplan-Meier method and Cox

proportional hazards model.

Results: One hundred and three adult
patients were studied with mean follow-up of 22
months (6-41). Eighty-three patients had temporal
lobe epilepsy (TLE). Overall estimated mean seizure
free time was 31.1+ 1.7 months (TLE: 32.5 + 1.8
months VS non-TLE 21.2 + 3.3 months, p=0.09).
Overall seizure free at 1 year and 2 years followed
up in TLE were 80.5 and 74.9% respectively while
in non-TLE, seizure free was 61.9% at 2 years.

Having >2 ictal onsets (HR: 2.83, p=0.03), presence
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of multiple lesions on MRI (HR: 3.35, p=0.04), and
undergoing multilobar resection (HR: 3.46, p=0.02)
were predictors of seizure recurrence. However
after removing effects of other factors, patients who
have 2 or more ictal onsets, are 7.2 times (p=0.02,
95% Cl 1.38-37.28) more likely to have seizure
recurrence than patients who have only one ictal
onset and patients who underwent multilobar
resection are 13.5 times (p=0.045, 95%CI 1.05-173.1)
more likely to have relapse than patients who had
lobectomy. Permanent neurological complications
(recovered in > 6 months or not recovered) and
transient complications (recovered within 6 months)
occurred 9.7% and 10.6% accordingly. Permanent
complications included visual field defect, anomia

and weakness. There was no death.

Conclusions: Favorable seizure outcomes
after epilepsy surgery were attained in patients
with drug resistant epilepsy, both TLE and non-TLE,
however greater insignificantly in TLE. Number of
ictal onset and number of resected brain areas

predict seizure recurrence after surgery.
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INTRODUCTION

Thirty percent of patients with epilepsy had
epilepsy that was intractable, resistant to drug
treatment.! In 2001 the first and only one
randomized control trial revealed that 64% of the

patients with drug-resistant epilepsy who had antero

mesial temporal resection, were seizure-free after
12 months compared to 8% of patients who
continued on medical treatment. > Moreover a
systemic reviews trials from 1990 yielded identical
results, therefore in 2003 American Academy of
Neurology, in Association with the American Epilepsy
Society and the American Association of Neurological
Surgeons publicize that epilepsy surgery was strongly
recommended in those patients suffering from
disabling seizures.1? Assessment of long-term
outcome is essential to determine quality of service
in centers providing epilepsy surgery. A study in
Thai population showed success rate of 78.8% at 6
months and increased to 88.3% 24 months in 189
Thais with drug resistant epilepsy who underwent
epilepsy surgery. > Moreover a prior study in
overlapped cohort demonstrated a significance
difference of seizure free rate between groups
receiving surgical or medical treatment (66.7% VS
5%) at 24 months.* The aim of this study was to
evaluate seizure outcome and identify predictors
of seizure recurrence after surgery in our institute,
one of the five centers in Thailand, offering epilepsy

surgery.

METHODS

Patients with drug-resistant epilepsy (defined
by ILAE, 2000) aged 18 years and older who
underwent epilepsy surgery in Prasat Neurological
Institute from November 2010 to November 2014
and had at least 6 months follow-up post-operatively
were recruited. Treatment plan for all surgical
candidates were made by multidisciplinary team,
based on investigational results during presurgical
evaluation including scalp video-EEG monitoring,
1.5 or 3 tesla MRI-brain, and neuropsychological
tests. If result was discordant or inconclusive,
further investigations such as PET scan, ictal SPECT
or intracranial video-EEG monitoring was likely
suggested. Seizure outcome for all patients was
assigned using ILAE classification, defined as
following: class 1: seizure free, class 2: aura only,
class 3: 1-3 seizures per year, class 4: > 4 seizures
per year (seizure reduction > 50%), class 5: seizure
reduction < 50%, class 6: increased seizure frequency.
Post-operative neurological complication was divided
into permanent, meaning complications that still
persisted after 6 months after surgery and transient,
complication that resolved completely within 6
months post-operatively. Seizure outcome was
analyzed using survival analysis (Kaplan-Meier
method and Log-rank test) and predictors of seizure
recurrence were identified using and Cox proportional
hazard model for SPSS version 16. Statistical

significance was set at 0=0.05 (two tailed).



RESULTS

The study population included 103 patients
with mean age of 36 + 12.1 (range15-69) years old.
Fifty three percent was male. Mean age of epilepsy
onset was 18.2 + 12.8 (range 1-58) years and mean
epilepsy duration 15.9 + 11.2 (range 1-52) years.
Mean seizure frequency was 12.3 + 28.9 (range 1-
210) per month. Eighty three percent had temporal
lobe epilepsy (TLE). Mean follow-up after surgery
was 21.6 + 9 (range 6-41) months. Probabilities of
seizure recurrence during follow-up period were
plotted on Kaplan-Meier survival curve, stratified
into TLE and non-TLE groups (Figure 1). Mean seizure
remission time in TLE and Non-TLE groups were
32.5 + 1.8 and 21.2 + 3.3 respectively, while overall
mean seizure remission time was 31.1+ 1.7 months.
Seizure free rate at 1 and 2 years after surgery in
TLE group was 80.5% and 74.9% whereas in non-
TLE group they were 61.9% in both time points.
There was no significant difference in probability of
seizure relapse between TLE and non-TLE groups
(p=0.09). According to ILAE classification, approxi-
mately 719%, 78%, and 80% of patients were
allocated in ILAE class 1 and 2, meaning seizure
free, at 1, 2, and 3 years during post-operative
period (Table 1).

Univariate Cox proportional hazards model
was exploited to identify factors relating to recurrent
seizure after surgery (Table 2) Apparently number
of ictal onsets, number of lesions on MRI, and type
of operation were significant predictors. Risk of
seizure recurrence in patients having 2 or more
ictal onsets was 2.83 times more, compare to the

risk in patients who had 1 ictal onset (p=0.03, 95%
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Cl 1.12-7.19). Patients whose MRI showing more
than 1 lesion had 3.35 times more to have seizure
relapse than patients whose MRI had only 1 lesion,
p=0.04, 95%CI 1.46-7.65). Multilobar resection was
also increased risk of recurrent seizure by 3.46 times
(p=0.02, 95%Cl 1.27-9.41). To remove effects of
other factors, multivariate Cox proportional hazards
model was employed and only number of ictal
onset and type of operation retained their significance
as independent predictors of seizure recurrence.
Patients who have 2 or more ictal onsets were 7.2
times (p=0.02, 95%Cl 1.38-37.28) more likely to have
seizure recurrence than patients who have only one
ictal onset and patients who underwent multilobar
resection were 13.5 times (p=0.045, 95%Cl 1.05-
173.1) more likely to have relapse than patients

who had lobectomy.

Transient neurological complications, which
could recover within 6 months, were found in 11
patients (10.6%): 3 patients had quadrantanopia , 1
patient had impair memory, 5 patients had anomia
and 2 patients had weakness. Rate of permanent
neurological complications was 9.7% (10 patients)
compirising of 4 patients had quadrantanopia, 2
patients had hemianopia, 3 patients had dysplasia,
and 1 patient had weakness. There was no death

reported in our cohort.



DISCUSSION

In this study we analyzes outcome of
epilepsy surgery in 103 adult patients with drug-
resistant epilepsy. Overall seizure free rate of our
patients across varieties of focal epilepsy syndromes,
during first 3 years, ranges from 70% to 80%. A
proportion of seizure-free in Chinese patients at
2-year follow-up was 78%, while the seizure-free
rate decreased to 56% at 12-year follow-up.> A
previous study from India (n=119) had a 70%
likelihood of becoming seizure free after anterior
temporal lobectomy and a 30% chance of being
completely off of antiepileptic drug treatment
within 3 years afterwards.® Our seizure outcome in
early years is indeed comparable to outcome from
neighboring countries in eastern hemisphere.
Additionally as compared to the result from US
large cohort our short-term outcome remains in
the same range, however; probability of seizure
relapse in long-term follow-up (=5 years) would

need a continuing monitor.’

At 1 and 2 year after surgery, about 80%
and 75% of TLE patients became seizure free,
while 62% of non-TLE patients achieved seizure
freedom. Of all TLE, 68% had hippocampal sclerosis.
A study from South America in TLE with HS yields
similar result, showing that the prevalence of Engel
class | (comparable to ILAE class | and Il) was 76.2%
at 6 months, 72.3% at 2 years post-operatively.®
For extratemporal epilepsy surgery Engel Class |
outcome was found in 52.1% of patients after 1 year,
and in 55.0% after 5 years.? Aligned with our result,
in which non-TLE do have slightly worse outcome,

although this difference is insignificant.

51 september-December 2015 Epzlepsy @igest -

More than 2 ictal onsets and multilobar
resection were risk factors of seizure recurrence in
our study. In line with a cohort in TLE with bilateral
HS, showing patients with bilateral independent
seizure onsets had a less favorable prognosis.t?
Swedish study also found 58% of patients who
underwent multilobar resection group had significant
lower probability of seizure freedom.!! This is
essentially straightforward that having multiple ictal
onset or obtaining multiple lobar resections is
predictor of seizure relapse, because to attain

seizure freedom, multiple seizure onsets need to

be eliminated surely by multiple resections.

In term of complications after surgery,
previous meta-analysis showed 10.9% of patients
had transient complications and 4.7% had permanent
complications after surgery.1? Our study revealed
similar rate of transient complications but greater
ratio of permanent complications. This may be our
cohort had higher rate of multilobar resection. Visual
flield defect were our most frequent neurological
complication and it is likely a result of resection of

temporal lobes.

Advantage of our study is that it represents
homogeneous data from one center, serving by one
multidisciplinary team and one surgeon with using
the same set of technologies. To the best of our
knowledge this is the second study reporting surgical
outcome after epilepsy surgery from center in
Thailand. However our limitations are short-term
follow-up and enrolling quite small number of
patients. Lengthening follow-up periods as well as
further recruiting patients would yield more reliable

result.



CONCLUSIONS

Favorable seizure outcomes after epilepsy surgery could be achieved in both TLE and non-TLE
patients with drug resistance. Multiple seizure onsets and multilobar resection were the risk factors for

seizure recurrence.
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Interesting semiology in epilepsy

Interesting semiology: Chapeau de gendarme
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Semiology 113INAWINIA A1 semeion WUadn sign N3081N1SUEAY Sseizure semiology U89
pmsuansfiindulusswinedn Tasomsuansiuorausndsiuiiuiuhedudnnszanglufiavesdndl oy VPR
191N15LARILUY asymmetrical tonic posturing %30 figure of 4 5’1ﬂ?{usﬁ'ﬂﬂszf\]’mﬂﬂﬁ supplementary motor
area (SMA) ugiu Tufitioennaynanils facial semiology %awui’mﬁwlﬁﬂaaﬁumzﬁé’ﬂ’sEJ%’ﬂ wiueASnRardung
ldonidesnnenaazgnuatamenstrsiamdeulmduguensunidunaldiiendn annsdnulusianuin
9INTUAAIUDY facial semiology LL‘UUG}'Nqﬁué’mﬁuéﬁ’u@’ﬂaa‘tumju frontal lobe epilepsy widslyianunsaseyls

YARUINANINANDIVDY frontal lobe d@ulannevag 13

Ictal pouting (IP) 81N15LAAIKUUNITIVBY facial semiology dFsinAINAD “a symmetrical and
sustained (>5 Sec) lowering of labial commissures with contraction of chin, mimicking an expression of fear,
disgust, or menace”®  viemsfiteiuiiniuas 2 Hndefusunsavemn gendarme luasfovaamsziin
Wieud 1 (ﬁ’qgﬂ‘ﬁ 1) JsfiA3andnA1I1 “Chapeau de gendarme” insAnwlag Souirti kazamz ¢ vinas
Anwiiloflazgruduiusues anatomical neural network iU 1P TngvhnisAnugUaedislonnisuans IP 11 518
(Fs3U1 2) ATorgsewing 16-48 U fflhae 9 518ldAnwIe sterecelectroencephalography (SEEG) wui1 81n13
P furziinga Ratuluraausnueanisdn (< 10 3undl 910 EEG onset) Tngsfnny semiology Sues frontal lobe
seizures 53U boLkA fear, anguish, vegetative disturbances, behavioral disorders (sudden agitation, insults
and fighting), tonic posturing uaz complex motor activities IngEU38 8 598WU epileptogenic zone fiusion
mesial frontal region lnaLanig anterior cingulated cortex (ACC) drufidony epileptogenic zonefi lateral
frontal region WAl early spread Uil ACC fewuiy §ideyhmsiinsgsifiufunuingUiedsl emotional
changes way hypermotor activity avdunusiduiiruiusumis rostroventral “affective” ACC 114611@143‘1’71'57@1]38
flo1n15 less intense facial expressions zduiusiusumis dorsal “cognitive” ACC Feirauladn Fluorodeo-
xyglucose positron emission tomography (PET scan) lugtievnsng wuauRaUNATIFusTiouiufefl ACC
ua lateral cortex 5714 anterior insula region 28 9INN13ANWIEI9ATUT 91113 IP U AuesdIu anterior
cingulated cortex funuméAglusgieunn uazdanu reciprocal network 89 IP sgwinsdussaIu mesial way
lateral frontal region 8nAY Fatumndana subtle semiology wignil axiiuselemilunsdaem epileptogenic

zone aeRtheliuiugNTy

53 September-December 2015 Epzlepsy @lgest




gﬂﬁ 1 LLamﬁﬂgU‘Vliwm gendarme’s hat

R ad

L

5UN 2 uaneneg1aveewten 11 51891881015 chapeau de gendarme wazdlann1sinusiumeuansneiu gUae
3187 1,3,4,5,6 Auniazg m1ane (frightened or menacing air) luvaue? §U3851899 2 waz7 aAae disgust

duUaesei 8,9,10,11 ndum dunaingUiesnen 9,10 9eg less intense emotional expression 4
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International Epilepsy Conference w Liosananladu Ussinaaiau U a.a. 2014
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