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Hot topic 1

Clinical use of Lacosamide in Difficult to Treat Epileptic Patients
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Lacosamide (LCM) tflusniiudnlungs third generation Adatla
14lunnsdneuuy adjunctlu uncontrolled partial onset seizures
i’/ :lll:l =l . .
Vanuazlull secondary generalization luglstluazupuinn dou
lugnigawidniaunnlflunisinmuuy monotherapy I# {inng
squsINEaIRAelufg Usr@nannuazuatnameaues LCM
aunal 2014° Galanuniuaruddaiiy Randomize controlled
trial (RCT) 3 FRILAY non-comparative study 11 Faalngianunu
gUaeviasunnduau 3509 AW Nagglan RCT wudndndauaasy
aaRiannisinanasatinetias 50% (responder rate) Hnnngnlu
nguALATLE LCM 211m 400 waz 600 wWeauiauiuanasn
(38.3-41.1%, 38.1-41.2% uay 18.3-25.8% muéwﬁu) 14 non-
comparative trial Wi responder rate WinfiU 18-69% Wag 1.7—
26.2% 1evftaavgadn Tuanuenignlineuauesianisinm
1aeund 26.2-34%

U9 RCT eanuiTa4-61ul sy multicenter, multina-
tional (glstluazanigeLnsni), randomized, double-blind,
placebo-controlled, parallel group Tasfilaengnaniaenuidin
. = @ vy AN ve aa o q ) =
gaunnsAnsn iudilaed 183untsitiadelu simple vsa complex
partial onset seizures with/without secondary generalization A1

. . 1% ' o = o = o '
criteria 184 ILAE anudaatneties 2 1 wazdeasiiannisdnetng
ee 4 A3vlu 28 Ju lsiddaaad vyadniiu 21 Ju newdngnns
Anelasueiudn 1-3 efiauTasaniu Vagal nerve stimulation
Taglad@nslfuilaauunduingan 4 §4andf vasanninugag 8
&unvi baseline Tearil n1stiufinAanfzesaInisdnazidngdas

titration IntIiFNAINN91H LCM 100 mg fiunguenass Tludians

WsNUa i 100 mg Nndlaiidungn 6 dlaviauasy 600
mg lunduﬁﬁwum‘lﬁiﬁ‘hmﬁq 200 waz 400 mg/d azlésuen
AT 5 Uz 3 PNEIFLLALIRNIU A ANaY 100 ‘mg
wRauiu Mmmnuu@vmmvw 12 mjmu maintenance 9
finstufinAnuRTesaNNNIEn B0 ASaMTs sreizgavinegiaeas
laFunsanenasaunNa gl 2 §Ua1% 1an1maAaedRaming
i1 mmﬁ'mmmmﬁﬂﬁammL‘Ll?‘a‘uLﬁﬂumﬁmm@?‘mmmmm
el ANCOVA model
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AN 1
Study LCM 200 mg/d LCM 400 mg/d LCM 600 mg/d
Ben Menachem et al. 2007
- Intent to treat population (n) | 107 107 105
14.6% (p=0.1) 28.4% (p=0.002) | 21.3% (p=0.008)

- Per protocol population (n)

85
21.5% (p=0.01)

80
39.3% (p=0.0001)

61
31.6% (p=0.0002)

Halasz et al. 2009

- Intent to treat population (n)

- Per protocol population (n)

160
14.4% (p=0.02)
136
35.3% (p=0.04)

158
15% (p=0.03)
122

44.9% (p=0.01)

NA

NA

Chung et al. 2010

- Intent to treat population (n)

- Per protocol population (n)

NA

NA

201
21.6% (p=0.008)
161
20.6% (p=0.015)

97
24.6% (p=0.006)
65

33% (p=0.002)

wudrasanisinlunguilafuenaseluauin 400 waz

600 mg/d anatisuANstetnaiteddnileReufusmaen
d49U217A 200 mg/d fuupnsnadietlsifiuann per protocol
population a1NN1? An®1289 Ben Menachem wazane’ ludiu
284 responder rate wudﬂzﬁ”mqummtﬁﬂwﬁﬁmmi dnanateEing
Wt 50% ‘lumjuﬁ"[é’?”umq?q‘lmmm 400 waz 600 mg/d LAN
sharulunguevaanatne Siltddy luanefinguilldFuanass
A17A 200 mg/d ths responder rate lalilan FnaenetAALITiadanN
HA9N 2 MRl msafuFIA9nT 2 nanannitlunnsAnen
2849 Chung wazAmMe® wud1en1sdn @mmﬁmmuhnzﬁuﬁﬂu
complex partial seizures WAT secondarily generalized tonic-
clonic {atnan 400 1 600 mg/d

AN9199 2

Study LCM 200 mg/d LCM 400 mg/d LCM 600 mg/d
Ben Menachem et al. 2007

- Intent to treat population 32.7% (p=0.08) 41.1% (p=0.003) 38.1% (p=0.014)

- Per protocol population (n)

38.1%

49.4% (p=0.02)

49.2% (p=0.0002)

Halasz et al. 2009

- Intent to treat population 35% (p=0.07) 40.5% (p=0.01) NA

- Per protocol population 35% (p=0.19) 46.3% (p=0.01) NA

Chung et al. 2010

- Intent to treat population NA 38.3% (p<0.001) 41.2% (p<0.001)
- Per protocol population NA 40% (p<0.001) 50.9% (p<0.001)




lug91a94 adverse event (AE) ann systemic review LAY
meta-analysis 184 10 nsAnEA’ Tl 3 Gaeiflu RCT uay
%wmmﬁﬁﬁmﬁ‘ﬁﬂm‘lw}'ﬂw‘iimuﬁﬂ“'eﬁﬂmr::iﬂfmﬁ‘l%’m LCM
AU 2264 AU Lﬂ?rsmLﬁﬂuﬁm:iﬂmﬁlﬂ’ﬁmmanf«imu 884 Al
Wi AE 22 ﬂizmw%qmulm&iLﬂumma‘ma neurological LAz Gl
waziilu dose-dependent Aagl 111 LCM 200 mg/d i1 l#iiia 1 AE
16 dizziness aeinaliipdAnyiaunuainaan (RD 0.06, 99%
C10.01-0.11) 400 mg/d ¥ 1#iAim 6 AE léun dizziness, vertigo,
coordination abnormal, vision abnormal, nausea Q¥ vomiting
ag 600 mg/d M lAAn 9 AE Taun dizziness, vertigo, ataxia,
balance disorder, diplopia, fatigue, nausea, vomiting Wa¥
tremor d1ufitlu serious AE wulungu LCM 6.5% Slaiunnsing
mjwﬁﬁﬂﬁﬂﬁmlﬁﬂLﬁﬂuﬁumjummaﬂ 4.7% (RD 0.01, 95%
C10.00-0.03) Fiaating serious AE ﬁzﬁﬁﬁﬂ&l fif cardiac arrhythmia
1914 PR interval prolongation (4.4-6.1 msec) et éﬂﬁﬂﬂﬂiﬁﬁ
2113107 uresewuly first degree AV block WgLag Atfams
Idensialiauaunisinen Tneldnuainisfiadnala™ wddn
fayaanuanenisAnmliasudion LaziinsssiunaRuAnsing
AwinlilaannnsnilsziuaauiiiedAtyls wsguidauwunldy
gilog denasaazil AE mﬁmﬁ@qéﬁwﬁwmn WU cardiac arrest,
atrial Waz ventricular fibrillation 16 lusel ‘ﬁlm?ﬂ coronary heart
disease vizaldtngu Beta-blockers sauriu lunnsAnunaas dia-
betic neuropathy®“serious AE v 1&un anntsdnunnauwy
16 2.3% a1N1IN19aR psychosis %138 suicidal ideation

"Laiwummﬂ?iﬂuuﬂmﬁﬁﬁm?ﬁﬁtymm vital signs, laboratory
profiles LLmﬁqﬁmﬁnﬁﬂu@ﬁ‘l"ﬁ LOM msulAeuutasssuen

‘HﬂMQﬂu"] VII‘H?QNHMWUL‘WHinﬂU MHD Gﬂx‘iLﬂu denvatlve AR
Oxcarbazepine mmmﬂivmm 14% LN@I‘H LCM wmmm 400
mg/d ¥aneuadealnisld LCM SauALEN ANy enzyme
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Taeiagilen Lacosamide N1 200-600 mg/d Hilsz@Ansnan
TunnspauAnan1sdnlugias uncontrolled partial onset seizures
nsUEMNseNAesiasiafu nadraRnsanenag lussAunen iy
18 saniedidnsendveniudndauies wanainiideilenlugy
WL intravenous T4AzA9NGANI9L3Me i3 Lacosamide 1l
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gosluuiwrntyuna:Isnausn (Female Sex Hormones and Epilepsy)

o‘d‘v v o o al g N a
wnneminedilaalsaandnidulszdnameundngiaevds
ueAuRaNsinUesaulu g TeseUmauml sendnainIa
Hiszanneu ﬂi’mgmﬁ‘tﬁﬁﬁ‘mdﬁ TsnantnnduRusiusau
szdhiau 138 catamenial epilepsy AMNMSANHINLIsERW
vikluamresiilhevdeiustoyiugtanaieerniedniiai
athstiargaavinlugadladamiieseuifion sefluulunguies
Img1au (estrogen) Tneanizaasiuuieaninlnaaa (estradiol) T

= P 9 ~ Y = wa P
Lﬂumumwwuvlmmﬂw@‘muuu@mzﬁu‘umL‘flu “proconvulsant” AR
nazfuliiilsadannisdnladeau luansnaesluuldsnamals

(progesterone) ﬁ@mmuﬁﬁ Wl “anticonvulsant” Aadqeilaeiiili

uw. 31As Junsana
[suwguiansainw

vy a . X ¥ o .
gilhedainisdnanau seriunsasunlasessziuaa Sl
nigesaastszinnlunsazdi9ereuilszaniAauasinas e
ANNNDRIRNNITN Lo
sauilszatAau (Menstrual Cycle)

sauilszaAau (menstrual cycle) 2a9UILNG (WA 1)
Fuannnisirenlianesnasaasiuu FSH (follicular stimulating

X o ayey J N .

hormone) aanxxNTL il lainsnlaaunlasdngsasnan
anld (follicular phase) aa5luu FSH aznszauliinaaanaluisli
L"*lfm_lL[FI‘LIIL’vlLL@J&?’Nﬂﬂfﬁ:mumﬂiﬁl?L@HLWNN’]H‘HHL?@H"] danalif
Lﬂ'ﬂ‘uum@ﬂu‘m Finau (proliferative phase) @uLN@W@@@Lﬂ@‘WﬁNu’]
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FaTind (graafian follicle) auAnnifsaLersduaasluw LH
(luteinizing hormone) 28in4939AL57 (LH surge) waziianisanld
T (ovulation) #25luu FSH way LH aznsviulvineanimagou
Fvdenlasuutladl \umafilagiien (corpus luteum) wazssl
ﬁmuﬂ?}'ﬂuuﬂmLﬂi’J’%jazﬂwﬁ\ﬂ”Lﬂjmn (luteal phase) Aasilagune
vt fiaieaesluulsiagimelsy tiledaelinnsieunien
‘ll‘ﬂ\‘iLé‘ﬂu:ﬂm@ﬂﬁiﬂﬂﬁﬁﬂ\iﬁfm@\‘iﬁ“)‘ﬂ"ﬂu (secretory phase) Aasilag
Fanazdeadlflaifimelfaus At dauslfszdusesluuies
Tasanuazldsiaamalsuluinenanas Lﬁmquma@mm@'@q
uagnnaneiiluilszanineu (progesterone withdrawal bleeding)

Tugthaunenddywsesnisanlaiu danupsanzass
Futlsgmuamsldiieana aanindsniavinlug vidaiianuia
Unfvasszavgefiuulugen 5ldacliinalasunlasdngseay
waslinnuacliaunsnadnaefiuulilsaamalsuls inlvaesTuu
lsaamalsuluneneglusziufinaanioan saulszaninoumy
= . o A Ay Ay v
HFandseulszanmeunlaiillden (anovulatory cycle) Hilaelu
nguilfeaiiinensaniinstesnaeniuszay AdnuLszan
& v =2 A A X
wiauls TeilameuiainnisiitiayuagnuunIunInaugesiuuLe
almsauliansnsansziunsasysiellldanaudiesmgaaanean
d1 (estrogen breakthrough bleeding)

pays 1 T 14 21 28

FOLLICULAR PHASE LUTEAL PHASE

387
BASAL BODY
TEMPERATURE
364
HORMONE LEVEL
LH

ESTROGEN
PROGESTERONE

@ovuu

@@®oooo

OVARIAN CYCLE

m;wwwww

| MENSES | PROLIFERATIVE | SECRETORY

AW 1: seul9Ea1R8U (menstrual cycle)
http://upload.wikimedia.org/wikipedia/commons/2/2a/MenstrualCy-

cle2_en.svg

Tspantnndnnusnusaulszati@au (Catamenial Epilepsy)

aMnnNMIANEI8d Herzog wazamuelull 1997 1audslsnandn
PduRusiusaulszamauaanitly 3 Uszanlaun (nwin 2.1
LAz 2.2)

1. IzpandnnduiusiussazdsyaniAeu (perimenstrual cata-

menial epilepsy 9178 catamenial 1/C1)

2. Ispandnndunusiuszazlamn (periovulatory catamenial
epilepsy 1138 catamenial 2/C2)

3. IspandnAduusTun19n i dsvazuaslamn (inadequate

luteal catamenial epilepsy 138 catamenial 3/C3)
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Tsnandnilszinn C1 uaz C2 dunuldlufiloanganiisey
tsranpautnfiilasaindndauaassyiuaasinuaalnsiausa
. e o
seavgefluuldnaamalsulussarisnanailAngandngdesau dau
Tsnandniszinm C3 dunulugthendseudszanneunliildnn
d o . o o
(anovulatory cycle) Teilszsiugesiuulsiaamelsuluiaensinay
=2 o o X A o
AARALIANAINEINN TN LA Ne e s AuaafNuealnsiauly
weniNgaulnganzluinpTandessaulszaninou

2 P Normal Cycle

—— Estragiol pg/mi
ssssssss Progesterone ngimi

C: nial Type _c2

8

g

Serum hormone levels

T
1 14|12 .10 B 68 4| -2 1 3

Day of the cycle

2NN 2.1 lspandnnduiusiuseulszaneudni

E2 P Inadequate LutealPhase Cycle

= Estradol pg/mi
100 25 — e Progesterone ng/ml
Catamenial Type c3
Cyele '™ 7777 T
80 20 {Cyele | L
Phase | ! ° M

60 15 =

40 10 o

Serum hormone levels

20 5+

=
o]
.

-]

T T T
1 .14 12 210

Day of the cycle

o o

AN 2.2 lepandnnduiusiusatilszsmaunlddlamnn

msldgasinulumsanimiia (Hormonal Contraception) Was
NAFAAANMSTEN

msimﬂaﬁuuiumiﬂummm (hormonal contraception) i
@ﬂﬁ%wwwmwm@mm’mmmmmﬂmm N‘]J'JEIVLG’W ﬁ@@']_lu
faansldae fiuulunisaurindiandn-agasuumig leun

1. nsauninlaaldaesiuusan (combination methods) Aa’ld
a@ﬂmu‘%\ﬂL@mimmuLL@:Tﬂ?mm@im‘l,ums@mﬁ%ﬁm N9
aeslumealnnaudinguszasfiledudanismdoae T
FSH i lsneadAaRmun U ElFuR daulilsiaaimalsuas
fuadiudanivdsaeslan LH sinlilenianisanldanauas
5\1LﬂgﬂuLLﬂ@ﬂ@ﬂWW‘ll‘ﬂ\iLﬁ'ﬁ]ﬂ‘lﬁmmﬂ’mumgﬂ (cervical mu-
cus) Tuwtaaannag inTegad i ldnaniuladlfann
ﬂ’?i‘@&lﬁﬂLﬁ@ﬁ?ﬁ‘ﬂtmHﬁ%ulﬁiﬂ@x@fﬂugﬁﬂmx‘m’1Lﬁm@mﬁ%ﬁﬁ

(combined oral contraceptive pills) walugihauneseanalszy
m?%mmﬂuﬁ%ﬁmiﬁ (combined injectable contraceptive)

nspuiinialngldaesluumniliuisniilszansnmgeie
anunsatlesiunnsdenssldunnndn 99% fglefudssniuen
atnags AN Lwima‘vl,é’ﬁ*uaﬂﬁuum@‘Emmu‘l,uﬂ?mmﬁzgqm@
finlfiAnuatadesldreudnaenitu pauldendou dondsws
lanan RauRswe annisAne lussandewudfinnuees



aasluuaalnsauilifasgaunniinfanisodudenisanlals an
@ o a 1o o = o
Winauilagulminldaesiuumnasiaunnveaeiinuealss
wauad Ingenluilaqiiuinazlaunsesieanilnesatiasand 50
latasniu eedlsfinnu udilasureneifiunouealasauly
fanaligainenaiidenadaiszanmaulugaasnaanisiisey
= = o & @ v o @ o 9 > =
wewvsatlszannensameliiaefld Assndunazdesldudn
o a da X 4 o A o
ANAUTATHLFTHN A TSR NN TUNENANIAENBINIAINATY

= a_ L o Ay
asannaesluuiealnsiauiignd proconvulsant AslANE"
¥ v =2 = dl o a Y v
119195 AspsuaniaenisAuniintng ldaesTuusanlugiae
o o o A No o < o a ax
nilulsaandnuzalunsiianilu assldadlnaniniinnizun

aafluweaninlaeaatipaign lnamaavisunvesseiuaasiuuly

g ufinAniLHaTasne) dunsagldainensen 1

A19199 1 Yrnnauaefluuluedinauiniiaiingie

dinaagen Eanuaasluy
Estrogen Progestogen

Anna ethinyl estradiol 30 pg levonorgestrel 0.15 mg
Annylyn ethinyl estradiol 20 pg gestodene 75 ug
Daisy ethinyl estradiol 30 pg desogestrel 0.15 mg
Diane ethinyl estradiol 35 pg cyproterone acetate 2 mg
Dior ethinyl estradiol 30 pg D-norgestrel 0.15 mg
Lindynette ethinyl estradiol 20 pg gestodene 75 ug
Marvelon ethinyl estradiol 30 ug desogestrel 0.15 mg
Meliane ethinyl estradiol 20 pg gestodene 75 ug
Melodia ethinyl estradiol 30 pg drospirenone 3 mg
Mercilon ethinyl estradiol 20 ug desogestrel 0.15 mg
Microgynon ethinyl estradiol 30 pg levonorgestrel 0.15 mg
Minidoz ethinyl estradiol 15 ug gestodene 60 ug
Oilezz ethinyl estradiol 20 pug desogestrel 0.15 mg
Sucee ethinyl estradiol 35 pg cyproterone acetate 2 mg
Synfonia ethinyl estradiol 20 ug drospirenone 3 mg
Yasmin ethinyl estradiol 30 pg drospirenone 3 mg
YAZ ethinyl estradiol 20 pg drospirenone 3 mg

2. neanitialagldaeluuaiiafien (progestogen-only meth-
ods) lunsldaasluunguitlsiaamalsulsiiasatiaunen
T BunnasiifetlastunadnaAesiianafatuainas flu
w0alnsian e AnBninaesniatlesiuniadanssi@aeaimm
ndnsldae uusadniiasAetlszann 92-99% ifiasann
Tammﬁﬁmnﬁqﬁag"LLﬁdwmmmndﬂﬂﬂﬁ uenaNi ey
mmﬁ’wLﬁm‘ﬁ'zﬁﬂﬁmﬁ@ﬁLﬁ@m@ﬂﬂﬂ:ﬂ?mﬂ:ﬂim (break-
through bleeding) ldunnnd1aanisldaesiuusan

nsauitatasldae fluugiamaula i lananeds
wiw nasldandaauiniiaaiia mini pill n193aa1ANALEA
(contraceptive injection 111 Depo-Provera) N19ilaaANANLLLA

(contraceptive implant 11 Implanon)

NAUDIEDSINULWARQIIARTALEN WD
u@ﬂmﬂmﬁumwﬂuajq%ﬁmmmmﬁ'mmmmﬁﬂ WA

gaflunnAniedalinanuaniudnuerindnson Inaanizeniu

FNARNTLUIUNNTNUNLBATNEIU cytochrome P450 T
&1 lamotrigine g

7u1n4 90% a9ENiudn lamotrigine Tus19n1eazanU
NTTUIUNNT glucuronidation Tnaandeiewlad UDP glucurono-
syltransferase 1A4 (UGT1A4) neludy deaesiuuiealnsianuil

o 4 r&/ AI é’ 3 v o o .
nanin lisunmreaenlefliAnay vinl#lnnnnanen lamotrig-
ine aana TN e liunTudenaliszauen lamotrigine luiaen
anae Aneuddaanedunudn ludilaandelsnandninldundn
ANl sxduen lamotrigine luidanainisnanaslduinndn
50% Taedjihewsnlfandaaunniingiinaaiuugu (combina-
X . A o P o R PRy & o a a
tion pills) azfsrAvenluaeasindngilaeilaadaaunntisadin
Aa . o L
nluszefluungullsagimalsulsiiienatinaien (progestogen-
only pills) wansingasluuiealnsiauiinamasesue lamotrigine
Turuzaafluungullaaamalsulaiiing

elnpuintnfeaarinasaszalluae areenfudngiin
AuNENUNTZUUNT glucuronidation Léduiu Inaseduen valp-
. . I v ~ A ¥ < o a
roic acid Twaanresgtevdanldedaanintinanaslszunn
23% (LNLL‘V]‘LI@@%N‘}J@\?EI’] valproic acid a1/&Ng£UIUNIT glucu-
ronidation 1s¥a1eW 30-50%)

FLué’ﬂqwquﬁ';T\‘imiﬁ?:ﬁua@ﬂuumm‘ﬂmmmmﬁﬂ?mm@
Tiusl,ulﬁﬂmzl,ﬁmgﬁumn denaliisrivlwasnaaseniudnuans
FA 11 lamotrigine, valproic acid LAY oxcarbazepine aAA
musnatnglunindg 3 1dmezealasauinldnszuaunis glu-
curonidation NN TUARLANANEeFuseriy TugtlneRmum
dwzr;fqmiﬁtmz@ummﬁﬂmﬁuﬁq WANETAIIAIIANNTTALILN
ﬁuﬁniwﬁﬂmﬁ@mﬁmﬂﬁmma:ﬁuﬁmmmu‘lummummi
4n LL@”Lﬂu%mﬁ’m%um@ﬂ%m%ﬁ”umLﬁu‘%wﬁ'am ARBARIY
AT9A Imﬂquﬂum lamotrigine mmmﬂuimmmmmm wwnel
RLEH mmmemumw@wumnmqmaun@ummmm 2-3 1911

150%
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WA 3 szAven lamotrigine Tuiaen luda9sine) 19901989A9T

NAURILNNUTNARTE ALEDS LN ULNARA

enfudnuanaaiiniinnianiimdu hepatic enzyme inducer Ag
witlgnih ruaiaenla@ldlunafeundasenauildson
Auinnnaudena sz Auanaw] luaenanauazuNAnnsLm
dgl 9/4’ % Y o o < o a ° % a a
ld Fedrmnlddaniuivendanunniineraniliss@nanan
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ANMLIARARY ANMLIARARY AumLila
carbamazepine lamotrigine clobazam
oxcarbazepine clonazepam

perampanel ethosuximide
phenobarbital gabapentin
phenytoin lacosamide
primidone levetiracetam
rufinamide pregabalin
topiramate tiagabine
valproic acid
vigabatrin
zonisamide

wnndarsunztinliigihandanuaniusiasldaniudnlungs
. VYo 1 vaal o a

enzyme inducers wazlaiugasinuagaslildianisanniia
FRABUTINAREITU N5 MEUBUTe (intrauterine devices) 938
nasauntalaansldaanaa919 (barrier methods) Tnainisldgs
B9 U NERAMFLETNLATEUEN (male and female condoms)
N ldvuanaeiutasnann (vaginal diaphragm) LasNaNeNg
mmuﬂmmm@lﬂ (cervical cap) SHLIT: 0]

ar

mesnulspaNtnndunusnusaulszanfiau
TuilaqiiudsilanddanAnuaanisinunlsnaudnnduiugiu
saudszannaulaninin dawlunidumacunis@nesaunadn
(anecdotal reports) wsaiunisansuuylidnie (open-label
. 3| =2 ad o ' a -aal/
studies) TnenflunsAnmaanisinedssinmeingg grasia Uil

1. n7l9aef luulun1ssnm lzaandnndunusiuseuL/seanaay

neineRaiendevannsfillsaametsuilnmanRdu an-
ticonvulsant fatius nsldaeluulisiaamelsuludasrsmdses
saULlEanLAeY (cyclic progesterone therapy) a1adeaAIN UL
ﬂ;%wmmﬁniué’ﬂfmim@uﬁnﬁﬁuﬁwﬁuiﬂ‘uﬂi:fﬁﬂlﬁmﬂﬁ HA
nmsAnluszazusniudasdaruoulaninidnnudiainngm
Hasiuanstniduiugiuseutlsysieuldd usaannisinem
wuuguatiaUntagidnsontasenisuazdissilunadng dngu
Wisuiey ‘1’7{;:Iﬁé'fm‘llmqmmmumwmﬁ%"ﬂ (randomized,
double-blinded, placebo-controlled, multicenter clinical trial)
I8l Herzog wazanzlull 2012 wudndssananilaladgan
dIUATIYIBIMT AN AU UL sz u AR Ui
AAYNNANA
2.n75ueniudnanseuLlszanany (modification of antiepi-

leptic medication regimen)

laqiiudelaifinisdnatraduszuudmiunisFueniudn

nseLLlsAnAeY UAANN TR T ST LN @en

% Tnsinnnsiananansiuau asnfutnwansas lugaenan
o & l:ll L a o QI d,{ :’/ dw L Qll Yas
we97aulsvanmeungailaniadniiau natigaanlfiunis
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o ¥ Qd':l/ % = ¥ o o o ]
fnmaeasiAfrsasiANd lalua sl i nudnidueting
o aa X Yo v A o A B o
5 Asdaunsnldlanudilaeniseulszannauadianauass
Fudsgnueniudnluawaladganuliln (Gearnisadiums
49{ Y & v o o d‘ ¥ o [ Addy a o

aupentulfdndes) andudnilddruiuisiinasasiAind
aauA1ansLULLLEURAsa (linear pharmacokinetics) Aa winnel
annsnaansnlszauenluaenasisaauau el fuivg
L8 Aatiueniudn phenytoin BeRndraauransuuylaiuidu
Al AN aNINALN19FNEN Aa8R T

3.n1714e9ngu benzodiazepine 1WT247 (intermittent benzodi-
azepines)

nafnesifldenlunga benzodiazepine fleangyiaAatdng
WU clobazam W38 lorazepam (Ut mnsaulszamien
Lﬁﬂﬂ@qﬁumm%um(drug tolerance) aannisAn LU ladngn
#iaUntadidnsaniasanisuazdussilunadng (double-blinded
crossover study) Tael Feely wazanizlud 1982 wuqinnsld
clobazam 20-30 mg lutas 10 iuﬁtgﬂwm@maﬁmgq%mm
sautsvanpauaNnsnilasiuainsdnlugihadiuon 14 s1ean
18 pefidndannisfine

4.m714 acetazolamide Lﬁu*’zf’.l\i"]

AINUNNFIENIUNNTANE LU ALAN WU3NN5 L acetazolamide
151104 250-1000 mg AL wislFanansasiadi Tugas 37
AeufilsysiAananaunsatlasiuannisiniiduiusiuseslsys
eulé Inetlaqriugislinsunalnnnseangyis acetazolamide 11
MatlasfiuennnsdnfiduiugiuseLsysmeundaiawin uaide
drenaazEnstiudaavlal carbonic anhydrase

5.11714 neuroactive steroid 11 ganaxolone

Ganaxolone Wlugnngnaisseaineangnasessuulszam
(neuroactive steroid) Tl laseainsndneiuaasluulungullsiag
walsu aangnalaeduiu GABA, receptor complex WALAINND
flasiuenn1sdnlaly animal models annnnsAnELaafwli

- a A oo < a & Yo v
wywe] enatiailaiflngndiduae Tuumwandgs fsanunsaldlaiug

|
=

aslspandnyninaynisuazanatiunldlugioalsnandn

fuiusiuseudszanmauldsag luifaqiii a1 ganaxolone fvag]

U
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“97U34% (research) A9 NILUIUNIANEIBLN T UFELY
el Faedanuin 11818 luaendae udiesdanulvaann
<1ﬂu?J’%/‘r';lﬁ@ﬂIﬁLi"]ﬁushu’m%uiuﬂ%‘@LLﬂéﬂfJﬂ nsindsedaiu
11anvRIR MR YuT RN TzauLsranduile unAawi
Qeuanndszaunisal Ineiy practical point WazinN3ALANINGA
Hardmiuidnids udldamnsnnsaunguldyndes Ltz
goelinisednlauazEuiiazasnineiisesesmuasield
Nnfitias
MERIANINAT LA MENUNIUITTUNTTH
- gqﬁm%mﬂﬁqmiumiﬁﬁ% Ao NIReAnnaAsE enidded

AAaTdnte Jaanlugd (novelty) videvin LA unLdefiandn

Unensfandt azaanndn sisesangnnan dvinuddlaifidesd

avladufivay a1aBuainniseslymndaualag

AoV burden g4 sivedailufinniiesiuisasnsinenii

Thsnpsgu el fndeudadmunauassunssuiiten knowl-

edge gap LilelHsnisAnEse

|
(A

- NIINUNIUATIUNTTH maﬁuﬁumnﬁmﬁ@mmmmiummu
peer review 111 PubMed LL@ Cochrane leraryimh search
term LAz Boolean (mm@u ¥ AND, OR, NOT) lﬂ’]&l‘ﬂﬁ’m
dayauuzin 1 1y PubMed Aa9ld MeSH term (Medical
Subject Headings) W key word ANUFUAY (8 http://www.nlm.

nih.gov/mesh/meshhome.html )

A4 9 A Ao = o s = . , ¥
- UNAUAULTRINNNITANHIRNUIUNIN DIAABIFN [imits LT AN

AN study design TNANRNA 15e angananadas e liadns

NNIAUAUATIAINEDINITHINTY (9 http:/www.nlm.nih.gov/
bsd/disted/pubmed.html )

a9 o

- Susuusn AvsduinGesiieanla HEYIN systematic review 1159
meta-analysis W21 ld d1feluilAesansziuaag evidence
AINVN9NLASERLET randomized controlled trial (RCT) way
case-control/cohort study AMNAIAL wazA251493 snow ball
A8 [den related articles 1n@eiane e lrdiladnnisnumou

mmmmmﬁwm A

- BANMNAZAINLATARANNRANAA LN TEsBaendnsTlunng
Feulasasenisdne Arsdaiuenanssiae Tusuwnsa EndNote
138 Reference Manager lnga1aAnlaananuisedunanlaliu
1814 clipboard 284 PubMed e transfer Tuliiusialysunsu

= [ @ . d' v 1% ' v
raa1aAuLaziiy article Nanlamaaldsunsudananala

o A a

Tnanss wuzthdnAuAnasFausan dilsunsufsngns uanain

g liEAmdeuann doldten@uusie e
msrﬁ?@’i’mqﬂizmﬁ (Objective)

Tnguszasd [ UFAIMUANITANUIMIUIARIBENLAZNNT
Finzvideya fofananiinution Ao nﬂi;ﬁé’mqﬂimm’mﬂ
RN (11 Lﬁ@ﬁﬂm@:mmﬁmwmia‘ﬂ@wﬁnimﬂimzqdwx
Wiusuilserls) SnnUsvasrdiosdnauuazdinls i arAny
gnaedlsaandnluuwsazane) Mﬂ@iﬁL@gﬂﬂ’]ﬂLﬁI@“ﬁ/ﬂﬂ%\i Wan FedmIN
nsdngnnielu 1 udangpen s

msiaangluuumsaae (Study design)
81aU1A197 el experimental Lz observational study

Experimental study (ﬁ intervention L N9 1en TALLzN
TUsunsngdudsngunIn 1a)

o y - . o

- etlasTardlunandng aafarsuninnsAne Al level of
evidence ANGANDY WU F1nauntitldl RCT ALININADENS
Hae 2-3 304 viraudiazil meta-analysis LaawAdlaviuada A
A371N meta-analysis W (waisiasaAB§lTRNTMynsaifdas
Amziiazsiasinliidanenzetalfawinaidui) nsdnm
7A7898931 A" RCT B9an selection bias A1NN1391 randomi-
zation (guetinaiflusyu) fauiU concealment (NsUnTadn
218183 AIYN allocate lagngule wu funanisguliluges
ﬁuu,m udi'ael,%ﬁ?:‘i_l‘i_l central response) LaZan measurement

. o ° . . 2 o v ool A [ o
bias A28N19%11 blinding (Aa NevinligMNaadesiunsutla
1A outcome linaudndayaiiuaeangunasedla i inen
v o o Ao A ° DY a

NABN INANHIULINHNBUENIAR ¥FeN19rN U WL szidu out-
come ugnliinanadeslunszuaunisinm)

- N1 clinical trial Asidaulasesran1sAne e duldnnu
LUININTRY CONSORT statement (AWan google kA
A1ElNaALeNANT checklist WAz guideline 15W3) T1aqiiis jour-
nal Al impact m;ﬁ’ﬂ@”ﬁwum”l,fﬁdﬁmqn’wﬁmmwL'ﬁﬂuﬁ'
WWW CI|n|ca|Tr|aIs gov ﬂ@umm@umwiu submﬂﬂ mmau
Fiamadowiumfasnaudaadnilaslulaniin Fos
widauduegizali (Uszmalngarunsnamaidoulasenig
Vlﬁﬁ www.clinicaltrials.in.th)

- ynnlagnansnsin RCT 18 g ldanansomnganFou e
wanzanlfiiinsannenalinade sy @ neaNLLLINS
el vy before and after wANTANENAINA1IREHBARLAL
Fanauiedansldannndnnnavin RCT uazdasldadmnimuns
aulumasinaznsdiiutlsayliiudgsssiaty
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Tneilaifinaglef intervention 1o mneanuuunsidelaeiinig
Mannufivdayauazfnaunguiszaing (cohort) lisvaziaan
‘Wfiﬂ a1ai3en study design iy prospective cohort study
wsinnilunisiudeyauuuniasinagns liinnsfaniusie
AniFanan cross-sectional study (%Q‘ﬂ??ﬂLLﬁfJﬁLﬂuﬂ’]ﬂ%’%@H@
4N cohort A A1) daAan retrospective cohort study
wnnetie nstihdagyaneanguilss sanshaulannAias sl
Taan1snununiafiudayalinouluesn

, da o a
Observational study NUEINNT AR N1TUIAANNTN (prevalence)
wa1An13nl (incidence) 138 NMIMIANANALS (associa-
tion %38 correlation) NU3ziAuAINIL Fail

o o A ¥

« NIMANNENYTaRLRN90T AvdATY A FeeRIIAdaLIn

Ao . al % N
AT (denominator) NYNADN

« MIIMIANNENRUSTLUING exposure Ngranla (111 risk
factor) il outcome (1114 T9A) @1aaanuuLLlu prospective
cohort study 138 case control study 79 2 AaRdenLavde
imFNeRL dafuea prospective cohort Aa TiH recalled
bias kava unranilaladni exposure Aauardl outcome
NNINIUAIALIME NIt AL ARLII A NENAUT I
a1auflu causation wsdasiaa Aa luwunziu outcome vy
el (rare disease) T9azfadldninensuazuasaulunis
Wiudayaninndnazld case Wieena Farii et rare out-
come aaflaunilu case-control study 81NN9T WANT®
A117n A8 W@EN recalled bias 16N AsdAtyign lunisin
association study A2 N9ABNATN 178 “control” AUHE

4 e e I o
ax Ao HiladauazLFunau i nAipeail case NNnNNgA N3
& a Ao v o =
wenufFuuifiay case Midugilaalssnenuna i control &4
Y Ao a ' o a Ay

N1ANgNEY UATIEA L suanseiunnifuldnla
ansnauANlAfaaNRAIzineana

MSATUIULUIARIDENY

o/ 1 % =l al o 1 =3 =3
- AUIARIDEN FIANN “ANNDA” mnmmmm@mqmnlﬂ nae

1 power lun1s detect TadnAyn1eadia ldiNaswa (i false
negative study) wavnluniiuld azvinlfananadasuiedau
% o dl 1 o 3| : & o Y a

saafupudeslngladnilu dudassiazenainliinia false
positive study 18 (L1231 website Ta8IAUIUTRIAFIBEN

<1"1E|“] A8 www.openepi.com )

duusn 1n348/e43Y primary outcome LA secondary out-
come lidnniaw TnuduaniaengasAuan Al
+ MANYNUTERINEIU (NguREn) Tdqnsduiu preva-
lence (4158 one proportion)
P = " e | . A ] =
. AeenaFauiauAERIEIU (proportion) YT ALRAE
(mean, median) 313798944 144m3 compare 2 propor-

. A
tions 1178 compare 2 means

nsununAsnelugns WlddayaannnisAnuluesnilng
WRERALNAN T899 MAANIENE AFLNANENAINN

Ay = = ' 2 o !
’V]VLN LASIHNNTANIININEY slﬁﬂ']ﬂuﬂﬂ'] prevalence (p) quﬁ]?
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\{lu 0.5 Hasann aziinldArunldauindaetnageangn G
dulaladniieane (lulasasanisdnefecdiaugnsuazdnegs
PUNUDIFAUSE)
Ansawasnatinadedldlunsardnglsrasd inangals
Tdaunnsiaatanniniganauanles atiialdnaulayn
Fagilszasd antuliiinaiuuaunfaetinegn 10-30% 194
d‘ o 4 d‘

Aruansléiile loss of follow-up

wuuiunTays

wuuiiuindasya (case record form %7a CRF) ma#ﬁ%wﬂuuu
nazmmLazBlAnNIaind LLu”uﬂuuuwm@mmﬂ EpiData
visalisunsafianunsnaeen legal range 1y mmmmm‘uw
anunanaz enter adlufutlsnny favagjszvdng 18-80 Uaztiu
azasayalld vederilinszlnpdnauneusiilsinendes
16 i deanaruEanatalunisasdtayn uenanii nsld
Tlsunsuannnga validate da3anausin double entry Aagtin
Aduaaanulfrae (N1991@a8 Excel spreadsheet Alanain
NA1AGY)

\FuUfuaviniidesnis (RENALYLY INILIREANADL enter
data) T1lAT9919N1TANEIARIINLEURLATI LAY dummy
table (Malaniisaanlidmiunanaanisine) e
azadqeleanuuy CRF inszdu

Silsulssanies wusi niududeyadulsdaoane wu
2] shwiin seuen atAauAnAulaLLaNgNFA9E cut-off point
wanazenaasdeyaiin nsuaflungueas wseaiiesiowis
Tndlanunsoinlinendimanziidaya

TunsAnenenaadasusazsadl follow-up time &1 a1l

WU FaealAzisagaa survival analysis TnafaulsdnAny

'
al

Pdeaiu Ae 1) Event Fadeaflusanieniia binomial 1 A/
300 139 seizure recurrence/no recurrence Lay 2) Time to
event AB 2LZIARARINALLTA event AT FB9N13IN
FnsnnaFnanluAuTI frst unprovoked seizure i event
A8 N199n90 d91d time to event A8 TrEANBILATNAKILEN
qunssaRansingn wadviumenAamaliudedsldifn
Asndn time to event axldFuilsszezinandausidnaiausn
@uﬁﬁuﬁmﬁmmm%ﬂzgmﬁw GR fa"uﬁ%uﬂqmﬁu%sj@mﬁ%
294lA79N"9) wazwuztn A LLTue wilaud (ﬁﬁuﬁiﬂﬁn@u
AUNENAINDURLATIZH) BENATUIDATUANUIUIUAILALLBS
wa2ale CRF ianziianana badne

mmﬂum@ﬁmmmmi@ﬁqLLﬂJiL'ﬁm%Wmﬂﬂ%ﬂ AYTLINEY
fnanAgdsaanLUL CRF Lﬁmmﬂuuuﬁuﬁﬂ%’@mﬁwﬁu lon-
gitudinal study 1138 repeated measurement AINANT ADTLIL
mmlmﬂuuummmw long form sn\'iLLmnmwmmimwfam
URN cross-sectional study VlLﬁ?’lmuVl'ﬂﬂ
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1) n31lsENNuAN (parameter estimation) WNeaTLEIANDLY



a415217NT 1Y FREIAT ALRAS
2) MInpasLANyRFIY (hypothesis testing) 1w N9LLfFew
WUANRAY NTANAAZLLAINNAN NS

a Qadl s e‘d’f 1o a o
- AUATRIADAN IEIAINZI IUBENU TUAVRIFAILLT N1TUANLAY

v o o 1 a v a o
fayaresouils auaunguisesniaufsauiay dauisdu
dasvsiefiwizeld Snafunsavzailunisdingn (g adRd iy
Fnszideyalu an519n 1)

k7
v A

- udndduazliiiugunieatia agaaaadzazney 3 a9

1) N9y “sHnvesdautls” yndaieluannise
2) NTILIN NNFTIENTUANRDA ABITIENNTUTIANGDIVAN (esti-
mate) LWaZN13NT¥ael (dispersion) Wi A1 mean AB9T12N11
1% o A . o . . A
NWIRNNU sd 1178 median NU interquartile range (IQR) 1178
OR N 95%Cl

3) tnatAsiesnaaaLNIsuanLAslayaresauLlsLsazEn 91
114 normal distribution w3aly 1ieldandnazaasld
parametric (dwanwadkuy normal distribution) 139
non-parametric statistics LL@xﬂfﬂﬁﬁﬂmﬁ“uﬂ%ﬂNﬂﬂﬁ@’mﬁﬂ
AnRANE

dinnanls

- Continuous variable LU 5TALIEN BY dwiin selld Sruau
FnedsralEey

- Ordinal variable Eiat) AYNTULLI (mild moderate severe)

- Categorical variable 111 ANAWY (WNE ATAS BAATN ﬁ'uj)
FUALBINIEN

- Binomial variable LI LA (TNE/WEN) 50% seizure

reduction (1/l3d14)
MILATANMIUNAURITIEUNAMTANEN

- Anlfusuindnasiinmsilasuaninanisinsesndladaus
Waulnsaseansdne n193ew dummy table T4nauazdqe e
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AARINAIANRNAT

. mnazinsAnE I AMNANR LT Iealade AN szudng 2
nga ANTMANTIAGTH A AN baseline characteristics
138 ANINLAASHANIINAGDLUNNATABE UL (crude
1198 univariate analysis) iWseLWeuiadesne szudnengs
(LaAsAN p-value IuAnFANaeNeldTadAyvirely) way
AN AAIHANNINARBLNWFRATIENNT adjust AINIULAL
(multivariate analysis) %w:mmmmﬂu odd ratio %39

relative risk
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¥ = 1 1 ‘dl al U
- dayanfFauiauszuinanguidiesnisannuazidsngeliaue
Tugtluuuniene aaudieyandeanisaalfiiuwus iy (trend)

Al s vTaweaun N (luifiaw pie chart lunnstinaneidlu
q391N19)
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Pairs Signed Ranks Test)
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coefficient (r, 95%Cl)
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Multivariate analysis Multiple linear regression
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Univariate analysis Simple logistic regression
Multivariate analysis Multiple logistic regression
(*Conditional logistic regression)
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An interesting case in Epilepsy Surgery

Chonpivat Treepong, MD', Chanikhan Sattaporn, MD?,

Teeradej Srikitvilaikul, MD?, Kanjana Unnwongse, MD'

1 Neurology Department, Prasat Neurological Institute, Bangkok

2 Neuro-pediatric Department, , Prasat Neurological Institute, Bangkok

3 Neurosurgery Department, , Prasat Neurological Institute, Bangkok

Case

A 15-year-old man, right handedness, from Uthaithani who
could only finished a primary school due to frequent seizures.
He had first seizure when he was 10 years old. His parent noticed
he had episodes of a brief body posturing without any preced-
ing auras. Afterward he would have a cluster of head drops. He
refused having generalized convulsions or admitting to hospital
as a result of status epilepticus. He reported losing his aware-
ness during those episodes. He experienced seizure almost
every day. His previous anti-epileptic drugs consists of Pheny-
toin, Carbamazepine and Clobazam. He is currently on Leveti-
racetam 3000 mg/day, Valproate 1500 mg/day, Topiramate 300
mg/day and Lamotrigine 200 mg/day. Despite he has been on
a few anti-epileptic drugs, his seizures kept continue on daily
basis. He has no any epilepsy risk factors, including febrile
convulsion, family history of epilepsy, significant head truama
or obvious central nervous system diseases. He came to PNI

for a second opinion.

His physical and neurological examination revealed unre-
markable. His first long term video-EEG reported slow PDR and
left hemispheric focal slows as well as repetitive spike and waves

over the left hemisphere predominantly at left fronto-temporal,

maximum negativity at FT9/T3.

Fourty-nine clinical seizures were recorded, consisting of axial
tonic followed by occasionally cluster of atonic seizures. To-
gether with these clinical seizures, rhythmic fast activity EEG
seizures pattern was seen in the left fronto-temporal area, max-

imum negativity at FT9.
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His MRI of brain demonstrated vertical orientation of left sylvian
fissure seen with cortical grey matter thickening at left temporal
lobe, left parietal lobe, left insular cortex, suggestive of cortical
malformation at the left temporo-parietal area and mild atrophic

change of left hippocampus as compared to the right side.

Wada test was initially done instead of fMRI due to lack of pa-

tient’s co-operation, reporting bilateral language dominance,
predominate on the left. Subsequently fMRI was performed to
confirm WADA result and it revealed left hemispheric language

dominance.
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There were 3 neuropsychological subtests including WISC-I11
(The Wechsler Intelligence Scale for Children), CMS (Children’s
Memory Scale) and WRAT-Thai (Wide Range Achievement Test-
Thai) performed. The result suggested that the patient has a
mild mental retardation, based on imparied of all items (full scale
1Q, verbal 1Q, and performance IQ) and impaired all memory

indexes without a significant difference among subtests.



Discussion

From the principles of presurgical evaluation’, the goal is to
identify the epileptogenic zone, the cortical area generating
seizures, whose complete removal or disconnection is necessary
for seizure freedom. Unfortunately nowsaday there is no test
available to identify this zone. We must use 5 cortical zones,
obtained from electro-clinical data and current accessible tech-
nologies to point out where epileptogenic zone is. Five zones
comprise of 1) Symptomatogenic zone, the cortical area re-
sponsible for the initial symptoms of an aura or a seizure and it
can be defined using history and video recordings of seizures;
2) Functional deficit zone, corresponds to interictal neurologic
or neuropsychological deficits that may be detected through the
neurologic examination, neuropsychological testing, or func-
tional imaging; 3) Irritative zone generates interictal epileptiform
discharges; it is estimated through interictal EEG; 4) Ictal onset
zone creates the initial seizure discharges; it can be approxi-
mated through ictal EEG recordings and ictal single photon
emission CT (SPECT); 5) Epileptogenic lesion is a structural
imaging abnormality responsible for the generation of seizures;

it may be visualized by MRI.

Base on the history of seizure symptom and recorded clini-
cal seizures, the patient is likely having axial tonic seizures
followed by atonic seizures. His seizures probably originated
from premotor or supplementary sensorimotor area (SSMA) and
later involved to the area, responsible for his consciousness.
Therefore the symptomatogenic zone in this patient would be
premotor or SSMA. Unfortunately information regarding later-
alization is lacking. From EEG standpoint, intericatlly he has
focal left hemispheric slows and sharp waves, maximum in the
left fronto-temporal region. Ictally EEG seizures emerged ap-
proximately from the same area. These pieces of information
suggests that both irritative zone and ictal onset zone are likely
locate around left frontal and temporal areas. His MRI discovered
a huge epileptogenic lesion, a malformation of cortical develop-
ment, in the left parietal and temporal lobes. Functional deficit
zone is definded by the abnormalities, detected during physical
examination and neuropsychological tests; however, only diffuse
intelligence and memory deficit are identified. Hence for this

zone, no data suggested localization or lateralization.

Overall, 3 out of 5 cortical zones in this patients, namely ir-
ritative, ictal onset and epileptogenic lesion, situate in the left
fronto-parieto-temporal areas. At this point all informations are
not discordant, although we could only commit on location of
symptomatogenic zone and non-localizable functional deficit
zone. Undoubtedly the epileptogenic zone of this patient local-

ize in the left fronto-parieto-temporal areas. However given the

dominant hemisphere is on the left, based on WADA and fMRI
results, expressive and receptive language areas might be
affected after surgery. Similar condition is objected to sensori-
motor areas. Thus these functional areas needed to be secured
as much as possible. Facing to two challenges, first is an ex-
tended cortical malformation and secondly post-operative con-
cerning of neurological deficits, our multidisciplinary team rec-
ommended intracranial EEG evaluation to precisely define ictal
onset zone to enhance seizure freedom and to minimize post-

operative deficits.

After discussing treatment option and prognosis to patient
and family, they decided to undergo subdural grids placement.
One hundred and twenty-eight subdural electrodes were placed
covering the left fronto-parieto-temporal area. Interictally, 2
populations of interictal epiltiform discharges were seen. One
is over the left superior and middle temporal gyri (60%), and
another one is over the left basal and inferior temporal area
(40%).
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Nineteen clinical seizures were recorded, consisting of bilat-
eral arms and axial tonic seizures followed by atonic seizures.
This clinical seizures were associated with regional left superior,

middle and inferior temporal EEG seizure pattern.

lctal EEG
@2 ¢ 2

Spraading within 15e<

Electrical stimulation was performed using 5 seconds trains of
50 Hz biphasic square-wave pulsed of constant, current stimu-
li of 1 millisecond duration in a bipolar fashion. Functional map-

ping revealed posterior language area (receptive) at postero-
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inferior temporal region and face and upper extremity motor at
middle and superior frontal regions as well as visual function at

occipital region.

Ultimately patient had a resection of ictal onset area and MRI
abnormality, which included left temporal and parietal lobes,
sparing all function areas. Two months post-operative, patient
and family reported no seizure and right hand clumpsy was

noted.

Epilepsy surgery increases seizure free rate in refractory
epileptic patient who is resistant to number of anti-epileptic
drugs. Nonetheless, the notion remains that epilepsy surgery is
substantially underutilized despite the emergence of class |
evidence” and widely endorsed Clinical Practice Guidelines
(CPGs)’. It is known that one third of epileptic patients became

drug-resistance. Unfornately, those patients had to wait for quite

Journal Watc

a long time until they could undergo presurgical evaluation®.
This could be explained by lack of knowledge about drug-re-
sistant definition and epilepsy surgery outcome as well as com-
plication. Surgical candidates could be identified through a
detailed seizure history, physical examination, and the use of
EEG and MRI. Identification of the candidates is encouraged to
be done by the general neurologist which should be considered
as soon as drug resistance becomes evident. In Prasat Neuro-
logical Institute, we have been given surgery as a treatment
options for drug-resistant epilepsy, since 2010. Majority of our
patients (80%, n=70) were free from seizures after surgery.
After 2 years anti-epileptic drugs could be reduced or even
stopped. Post-operative transient neurological deficit occurred
in 20% of patients, permanent deficit occurred in 1.5% of patients,
and no dead reported (unpublished). Regarding to socio-econ-
omy, previous study in Thailand has shown that their unemploy-
ment rate was reduced for about 62% and 45% of patients earned
more income after the patients became seizure free.’
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based stroke cohort study
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Non-convulsive status epilepticus after ischemic stroke: a hospital-
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seizure aza/ludasnielussazinanlszunn 1-2 dlaf mevdsinlsavaanidananes Inaninaziinnielu 24 09 72 daluanan
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ESICM 2013 recommendation for cEEG monitoring

Weak recommendation, very low quality | Strong recommendation, low quality of
of evidence — grade 2D evidence - grade 1C

Suggest EEG to rule out NCSz in all AIS Recommend EEG to rule out NCSz in all
patients with unexplained and/or SAH patients with unexplained and
persistently altered consciousness persistent altered consciousness

Neurocritical care guideline 2012 for evaluation and
management of status epilepticus

Recent clinical sz or SE without return to baseline 18-50%
Coma, including post-arrest 20-60%
Epileptiform activity or Periodic discharges 40-60%
Intracranial hemorrhage (TBI, SAH, ICH) 20-35%
Suspected NCS in pt with altered mental status 10-30%
Unclear indication for cEEG in ischemic stroke***

517 2 uanssziuATLUztivedetisidniunismngma continuous EEG monitoring, ESICM:

European Society of Intensive Care Medicine (ESICM)

naAnnil Asdaanudndnilunsilauuas clinical practice recommendation dmFunisguanazidiszdaniazunandelug
1]a¢l acute ischemic stroke
AEmsaas

filaefiinnaz acute ischemic stroke idnsuNsSnialuvedilae lsruaenidendues S. Anna Hospital #kifnnaz acute symp-
tomatic seizure mmwﬁujﬁl@%mﬁm warldflsydRRannisdnunnawia acute ischemic stroke, recurrent stroke, Té5uen anti-
epileptic or sedative medication 43250192 hemorrhagic transformation. r::IﬂQﬂﬁLiﬂLﬂm%ﬁmmwﬂﬁ%’umam’m standard 10-20
continuous EEG monitoring 9)ng1einnely 1 &1a13uds onset of acute ischemic stroke Wi laFunisnseaiuiitunmednuanids
dnftheinizdn lunsdinieudsann 1 §1la1viuds onset of acute ischemic stroke a¥994 standard 10-20 continuous EEG moni-
toring Lﬁ;mmwﬂ“ﬁ;@ LAEIFENNZENWINTL NazdniRsanLNeARTNazkLEu Convulsive seizures (CSz) az Convulsive Status
epilepticus (CSE) MnzdnTingaanLain CEEG monitoring aziiiilu Non-convulsive seizures (NCSz) ag Non-convulsive status
epilepticus (NCSE) Fautiedesmusrezinanily early (Nl 1 41A11nAY stroke onset) WA late seizure mnanAL Tneniudayas
NIANU demographic data, Stroke Characterization A4 clinical syndrome (Oxfordshire Community Stroke Project: OCSP) hag
Stroke etiology (TOAST classification), NIH stroke scale (NIHSS), Neuroimaging data, functional outcome (MRS) @& mortality rate
during hospitalization ierinunAiaszinead i tiadefiduiusiunisiin NCSE waznanssnuaesnaz NCSE flseneinsallsa

WRINIE acute ischemic stroke

NAMSANEN

ffhedngnisAneniianuon 889 :1a wugilaafiin1ay acute post-ischemic stroke seizure 41191 59 318 (6.6%) Inedasanig
pAtNNUEaNNN19Y early CSZ/CSE AMuan 41 908! (4.6%) Balunguiitlszann 1 1w 3 (14 398) axwuiinag late CSz/CSE {inTu
AN

Hayaiilfa1nnnsnsea CEEG Wu41AN mean duration 184nMsAT9a CEEG et 9 dalis 22 unl (range 6 Falaa 15wl e 13
dalus 27 wndh) Tneditlan 68% 1#5unnamana CEEG nelu 3 fumdaann onset of acute ischemic stroke Wugtlanfiflniag NCSE
AU 32 918 ( 3.6%) Fawsiaeinendy early NCSE a1u21 20 9181 (62.5%) Wwae late NCSE anuaid 12 918 (37.5%) %q‘lumju early
NCSE waz late NCSE azwui clinical CSz/CSE #181Aaua 11U 35% (7/20) WAL 75% (9/12) ANNANSL f9FURNNINNIRRTING
ﬁﬁiﬁLLWWﬁé@LL@@Qﬁﬁﬂ’ﬂt NCSx/NCSE mﬂ'ﬁlfqmﬁﬂ impairment of consciousness/agitation LAy aphasia

\NeyinN531AIEineaTiRsae univariate analysis WLIINM9AANTYE NCSE HAMNANRUEAL NIHSS score 7149, infarct size 71
el,‘wﬂ&i (>3 cm), Clinical syndrome (Total anterior circulation infarction) Wag stroke etiology (large artery atherothrombosis) A4LLAAY

lums199 1
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Table 1 Demographic and

- 7 . Variable NCSE (n = 32) No NCSE (n = 857) Overall (n = 889)
clinical characteristics of the
screened population Demographic data
Age (years) 66.5 (61.0-78) 65.0 (58.0-77.0) 65.0 (58.0-77.0)
Male 16 (50) 550 (64.1) 566 (63.6)
Stroke severity indicators
NIHSS 13.0 (9.0-15.0)* 3.0 (2.0-7.0) 4.0 (2.0-8.0)
mRS >2 12 (37.5) 343 (40,0 355 (39.5)
Large size infarct
=1 cm 2 (6.3)* 447 (52.2) 449 (50.5)
=1 em 9 (28.1)* 284 (33.1) 293 (33.0)
=3 ¢m 21 (65.7)* 126 (14.7) 147 (16.5)
Vascular risk factors
si X 3 , .
Discrete variables (sex, large H?'pertensmn 16 (50.0) 430 (50.1) 446 (50.1)
size infarct, vascular risk Diabetes 9 (28.1) 186 (21.7) 195 (21.7)
factors, OCSP and TOAST Cardiac arrhythmia 5(15.6) 188 (15.6) 192 (21.4)
'“';hemlz stroke “;':‘NPEQ are Smoking 2(6.2) 310 (36.2) 312 (35.0)
indicated as number of cases L .
(percentage). Age is indicated Hyperlipidemia 8 (25) 276 (32.2) 284 (31.5)
as median (interquartile range) TIA 5(15.6) 120 (14.0) 125 (13.9)
and NIHSS score as geometric OCSP classification
mean (standard error) TACI 15 (46.8) 123 (14.3) 138 (15.5)
mRS Modified Rankin Scale, PACI 11 (34.3) 126 (14.7) 137 (15.4)
NCSE non-convulsive status
epilepticus, NIHSS NIH Stroke LACI 0 385 (41.5) 385 (45.0)
Scale, PACI partial anterior POCI 6 (18.7) 268 (31.2) 274 (30.8)
circulation infarct, POCI TOAST classification
posterior circulation infarct, o ) " t
TACT total anterior circulation Large artery atherothrombosis 13 (40.6) 69 (8.0) 82 (9.2)
infarct, TIA transient ischemic Cardioembolic 10 (31.2) 227 (26.5) 237 (26.6)
attack Lacunar 1] 315 (36.7) 315 (354)
I*P < 0.0001, t p = 0.0001 and Cryptogenetic 7(21.9) 214 (25.0) 221 (24.8)
p = 0.001 in comparison to Other 2 (6.2) 58 (6.8) 60 (6.8)

No NCSE patients

WannisaiAszdiaae multiple logistic regression azwudnmaailadeiianuduiusiunisiinn1az NCSE Aa NIHSS score,

infarct size WA large artery atherothrombosis etiology #i4 wanslumI9199 2

Table 2 Independent predictors of NCSE in patients with ischemic

stroke
SE = P OR 95 % CI
TACI 024 —146 0.1 034 012 1.03
Large artery 157 307 0002 37 160 649
atherothrombosis
Infarct size 156 292 0003 3.6 152 844
NIHSS score 005 272 0007 1.14 104 124

Variables not in equations: gender, age, hypertension, diabetes mel-
litus, cardiac arrhythmia, smoking, hyperlipidemia, TIA, PACI,
POCI, other TOAST classification aetiologies

CI confidence interval, OR odds ratio, SE standard error, NIHSS NIH
Stroke Scale

ANNFUNITFNIN192 NCSE wudﬁﬁm@mﬁﬂmﬁﬁ@uﬁwﬁimwudﬂéﬂqm‘hmu 29 9181 (90.6%) aMuN3ANE AN NCSE Lasag
IV benzodiazepine $287U IV Phenytoin, Levetirazetam 78 Lacosamide Rl 3 ?Wf;lwi’]ﬁu (9.4%) ﬁL‘fJ”W@:ﬂ’n: refractory status
epilepticus aqnflugasldsunnesnmnly intensive care unit @ﬂﬁqiiﬁmmwudﬁLﬁlﬂ‘ﬁmmuéﬂwﬁﬁmu 28 eiaifiafusyaiona
2-43 \hiaw (Nnaramueniudn) wudagiaeniies 3 eI (10.7%) il seizure free r:liﬂqmﬁmﬁm:ﬁmq: post-stroke epilepsy
ATNNT Tmﬂmwﬁ'mmmm@‘Eﬂdquluagﬂ%iizudqq 3-8 piwsialAey

fwsumennsnflsavnaszuntlsyanmifieninszeidng NIHSS score wax MRS score Tuszninafizul4snunlulsmenunalunueony
uANFeszinangsaefinnez NCSE uazngaiiliiiniazil etndlsfinm fugiseazsonuna long term outcome Tunnsnmn
sielideldRanuiiagluidusruznaniiuiume

a9

Q

nsAnEn iy hospital-based cohort study iletls1fiunnny NCSE fifianema acute ischemic stroke Taginnsnsaadag CEEG
monitoring HaNMsANENLEleldFunnsmsaadnanrsesiiefianzansnunsanunnay NCSE nnemas acute ischemic stroke Télsl
Haw ?ﬁmw:ﬁﬂﬂ@jmﬂﬂﬁﬂul,t,ﬂ@ﬂu clinical practice WAz awareness A84NNLNNEERINN13ARaTNEELa8 acute ischemic stroke
ilelinnsmsaantiadtiazsnEnn1ae NCSZ/NCSE daiflu treatable complication FIRPALANEMAINE acute ischemic stroke
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EEG Quiz
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Figure 2

A 3-year-old boy is brought into your hospital due to several fits reported by his mother. He has
suddenly got more than 10 events since today morning. His mom describes all the events are stereo-
typic, during which he was sitting on his bed, then suddenly paused his activities, confused, crying
with trembling and jerky body for 5-10 seconds, turning blue then completely lost his tone and collapse.
He recovered quickly within 20 — 30 seconds. He was well and fully responsive in between the events.
His mother reports he had the similar events a month ago, several in a day before complete resolution
until sudden recurrence today. Physical, neurological, and cardiovascular examination is normal on

admission.

The video EEG monitoring of the event is shown in Figure 1, 2, 3 respectively

What is the most likely diagnosis?
1. Viral encephalitis 2. Generalized epilepsy

3. Cardiogenic syncope 4. Non-epileptic attack disorder
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Figure 3
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EEG Answer

3. Cardiac syncope

The EEG shows reactive background with no epileptiform discharge in Figure 1. In figure 2, the event starts with low voltage
background and prominent muscle activity, followed by diffuse slowing of rising-voltage theta 4-5 Hz in correlation with complete
Atrio-ventricular block in ECG channel. The run then continues into rhythmic delta activity of 2 Hz, of higher amplitude in figure 3,

and returning to background activity after the restart of the cardiac rhythm.

This boy is suffering from a complete heart block causing transient cerebral dysfunction. The arrhythmia is paroxysmal and
not captured by the examination or initial EEG or ECG. This anoxic event is typically shown in the EEG as intermittent diffuse
slowing or intermittent rhythmic delta activity. Occasionally, focal slowing or even epileptiform discharges may be seen. Post-event
EEG flattening is commonly seen. The main symptoms are usually negative such as loss of tone. However, positive motor symp-

toms such as myoclonic or tremor-like movement, or even generalized seizure can be seen.
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. Jun 22 nInHIAN W.A. 2558: Management of difficult to treat epilepsy
. Jun 23-24 nInNHIAN W.A. 2558: Basic epilepsy for non-epileptologist

annun Taausnginda ngawmwaIuAs

Epilepsy course for resident neurology 5Uf 22-23 FIHIAU W.A. 2558
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