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@ consensus waz guideline laganizas ILAE waz US

@ geneticand epilepsy Hivdaimhaulanieadosiu HLA
2 dl ) . a 1%
uazmMIReuas gene yivdu risk lunsiialsaandn
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@ refractory epilepsy tdua1udaeLneINy predictor
dmIudihsnianaazfanesnudnuazmIdansLUy
systemic review waz meta-analysis fiLneny epilepsy

surgery

@) newdrug trial denfiugludaslesumssusesiag US-FDA
1ull 2011 wazuanaNTigaan13@NE pharmacokinetics

and clinical application wasfihednludszinelne
@ new device trial and diet therapy

(@ topic review fvguannlaganiz immunity and
inflammation in epilepsy tas Beyond seizure:
mechanism underlying epilepsy spectrum disorder
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Consensus L& guideline Tidiilain guideline Tnsivanain
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e consensus 289 ILAE ﬁLﬁmﬁU focal cortical dysplasia Lhag

US g2y infantile spasm
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1309u3NAa The clinicopathological spectrum of focal
cortical dysplasia: a consensus classification proposed by an
ad hoc Task Force of the ILAE Diagnostic Methods Commission
TIadlih epilepsia 2011:52:158-74 L3NAILANNITUTTEOD
FCD las Taylor il 1971 annstudldayasineg sniusans
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lagan12n1961% pathology Was neuro-imaging adl@sinng
'ﬁammﬁaaﬂauazﬁa’mﬂu international consensus classification
an ILAE dueseusn iNamelunisiiasiauaznisisi presurgical
counseling lag classification $ HauwanN@E19 LT Palmini
asunaN iy Neurology ¥ 2004 Gadsiutienanidu 2 type
Taellu consensus Huiis FCD aaniflu 3type lngluaidatasas
Tluusaz type Ine type 1 1Tl malformation 715 abnormal cortical
layer @829 laautiadn type dasandaanumen1sis89@I284
cell & type 2 134 malformation N18n13 disrupted cortical
lamination wazdl specific cytologic abnormalities ‘L&A
dysmorphic neuron 138 balloon cell &34 type 3 v malformation
3 lamination abnormality 531U epileptogenic lesion 814 Lt
hippocampal sclerosis, tumor, vascular malformation 1138 lesion
T I e . 4 .
Sunialulaen Soeh 2 1T Special report 383 Infantile spasm:
A U.S. consensus report adhis Epilepsia 2010;51:2175-89.
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n340a desynchronization %38 NMDA-CRH afune
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Genetic in epilepsy wtiHiwadiainefiu genetic Nuaula

1@un HLA funsuwen waz genetic numsiieandn lag
3 Tedasusnlufailas carbamazepine-induced toxic
effects and HLA-B*1502 screening in Taiwan adlu N Engl
J Med 2011;364:1126-33. 1fusnd¥eliieaiiu HLA B*1502
Toefirun1dusud Safivinnsansieafy HLA-B*1502
Aun13uWNe1 carbamazepine WHuuuy retrospective
I@ﬂﬁﬂ%ﬂ’mﬁmm CBZ #1ta1ze139a HLA-B*1502 weisniae
Aifusndtauny prospective I@mammLm%ﬂwﬁtﬁumﬁu
wihiiuiiazdiadl#en CBZ anlsAa19g 11 screen HLA-B* 1502
AeuflaziansonlHien lugaena. 2007-me. 2010 11214855 A
load %ﬂw‘ﬁl%m carbamazepine Tumssnmnlsagiort 14.2%
epilepsy, 54.1% 1o neuralgia, 11.7% 11 diabetic related
neuropathic pain, 3.6% vJ tinitus, 2.8% 1w bipolar and other
psychitric disorder WuINlua1WIN 4855 Auil positive gene
372 au Gsazunzihl#Angnaunonan CBZ Ailwaedn 4120 au
Ain CBZ mamsanwmuineudi HLA-B*1502 negative P
¢ CBZ Ixifisnelaia SUSITEN afnsuSeuiieufufiehu
WU incidence Ae9n3Lie SUS/TEN Tull 2007-2010 1311 0
AnnMsEnEELEEEAE HLA-B* 1502 flemadssindiunsiin
SJS/TEN mumzmmmmmﬁ'a:a@mmLﬁmiumilﬁ@
SJS/TEN annmslden carbamazepine aTesodlunEoil
%a HLA-A*3101 and carbamazepine-induced hypersensitivity
syndrome reaction in European adlu N Engl J Med
2011;364:1134-43. I@mL‘]'"flumiﬁﬂwﬂumjuﬁi:“mmaﬂiﬁLﬁlam
ANMNFNNUDIZMI19 CBZ induced hypersensitivity syndrome
A% 23 A, maculopapular exanthem aNUIL 43 AU,
SJS/TEN 12 @ taz control group a11431 3987 A% UININTIA
HLA alles ma@%ﬁu@i proximal single-neucleotide polymorphism
lae35 imputation mﬂﬂ?uﬁm‘i confirm @28 high resolution
sequence-based HLA typing anns@nswun HLA-A*3101
FunuSuMsIie hypersensitivity syndrome lagfl odd ratio
12.41 wazN"3LAA maculopapular exanthem # odd ratio 8.33
\in SIS/TEN #l oddratio 25.93 lesiasiilutszmnnsnguelstivile
£l HLA shilazilonaifinanudssiiasust CBZ an 5%
s 26% msfilasl HLA dhidlansidosanasann 5%
anasiin 3.8% Basiiansilu critical review and invited
commentary %a’jﬁ epilepsy and the new cytogenetics Al
Epilepsia 2011;52:423-32. 1Juns review Lﬁlmﬁ’umiﬁﬂm
chromosome ﬁﬁ@ﬂﬂmu%ﬂwau%’nhﬂmi review Hl&ssens
f935N1395236830M99 1%‘17&%31@7%‘*73‘1151341381% genome-wide
analysis 1dun array comparative genomic hybridization wag
single nucleotide polymorphism genotyping %ﬂﬁ"ﬁaamﬂ@hﬂ
ful1n19%1 microchromosomal aberrations ﬁL‘ﬁu microdeletion

LAN1IHN microduplication az@iadhs FISH 33668 Uananii

91788 RN IAUNL microchromosomal mutation /a1 nicotinic
cholinergic receptor @4 waz mutation W89 genes 7 encoding
subunits of potassium channels 1Ju@u Gewulevie sporadic
epilepsies wa familial epilepsies LLazei 9wy microchromosomal
Ao e o & oo . VA -
TRaUNFaug Bnann wananntidsimInus e inglumaie
recurrent rearrangement 483 local genomic architecture 1&un
. T , 4 o 0
ALAWIRIW proximal 159 ez 16p mwmmmmm@qﬂu
n3iia idiopathic epilepsies lagnanizn13Lia microdeletion
289 15911.2, 15913.3 waz 16p13.11 49 microdeletion Wa9
15g11.2 waz 15913.3 LAn primary generalized epilepsy thag
microdeletion &3 16p13.11 tNaYIy generalized waz localization
epilepsies HANANUUTINLINAUAN gene HaLNAFINAZH

lomanasiiaaimatnld seazidaariawlals epilepsia

Refractory epilepsy lu#adia refractory epilepsy i

\WalRauiiguwien 2010 M9 ILAE lalveniianaliteasfnamly
Epilepsia Tomnldvinauatdatnniuen wazlullidauide
4. 4 NPT S L X
mhaulaelflunsvihneiihemsdadonsinm laaraunthil
Few3Feuee Prof Kwan uaz Bodies 1a9lis N Engl J Med 2000
4! a | Yo a o aqu % 3 a v dld
Tefiadmnaunslaarueuddsiudl iwnzidunwlfand
o A v v A ao A L
citation ®1n mavnsnluiadathidneulddais Predicting
seizure control: cortical excitability and antiepileptic medication
a9k AnnNeurol 2010;64:64-73. msaneiiunsanunlaels
transcranial magnetic stimulation ®33a cortical excitability
ludihaantninaldlunsviunamsnavausssasiudnvse
° Py A a . = = o IR
mnerenazd refractory epilepsy ﬂﬂﬁﬁmﬂﬂu‘ﬂﬁluﬁdﬂjﬂ
IGE 55 372 focal epilepsy 44 3188 WuIEeNidl seizure free
a q 0 Ao = Y e KR a
ATNNITAARIVDY cortical excitability BILFAI LA LAUDINTH
motor threshold 7geliuanaIwg 1 Wuildalsdafiae
WU IZAULILABTZAL cortical excitability Naun1TSNEIAIHEN
A o § v o A A . a | o
Aamadlvieninm aswuEheTi seizure free azilaNuLANFNIA
famw A daunw B Aaithadifedl ongoing seizure Feaziiudy

lddasuana1eny

IGE
Dominant Hemisphere

A Seizure Free B Ongoing Seizures
Short IS| Recovery Curves

TR 5

MWA 1 U premedication and postmedication short and long
interstimulation interval recovery curve for seizure free and

ongoing seizure groups lu IGE
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L'%aﬂﬁaaﬂluﬁ’aﬁaqﬁ%a surgical outcomes in lesional and
non-lesional epilepsy: a systematic review and meta-analysis
adlu Epilepsy Research 2010;89:310-8. tJuns@nusuuy
systematic review 1Laz meta-analysis 2890113%1 epilepsy surgery
Lﬂ%‘mﬁﬂm:mwa%ﬁmﬁﬁ lesion 11 non-lesion 3¥WIN9LABK
NN3IAN 1995 H95401AN 2007 ANMIANEINL WoTan
LnauT temporal uaz extratemporal & 35 study &ilas lesion
2860 @1 non-lesion 697 A Wujﬁﬁjﬂwﬂajumaiﬁsaﬂﬁ@
(non-lesional) & seizure free 43% Lﬂﬂﬂﬁﬂ%ﬁwﬂ@:mﬁﬁiaﬂﬁ@
(lesional) & seizure free 68% laedl overall odd a9 seizure free
waaMIHERLIELE lesional epilepsy §9ndnnon-lesional epilepsy
whitu 2.5 wh e focus ungn TLE wudnodd 2a seizure free
wagnIrdalugiag lesional epilepsy gin31 non-lesional
epilepsy Winiu 2.7 i &by extra TLE Wiy 2.9 i
lae outcome mﬁauﬁ’mﬁaLﬂ%ﬂmﬁﬂmaﬂﬁuiﬂméi

New drug trial ua diettherapy enfiugnlutaaiufiainang
audlg third generation wazenalinsweisn ke fourth generation
Wi eniudinunssfiafldsums approve Tne U.S. FDA
wazuananiuluidaiazinisiiaus s telasanlng
Soousnldunnnsansiieniuen retigabine wasanniduen
Fudnilgzums approve a1n U.S. FDA ﬁadwq@miﬁnmﬁ
%‘a’i’] randomized double-blind, placebo-controlled trial of
ezogabine (retigabine) in partial epilepsy adlu Neurology
2011:76:1555-63. lutaadifinusneniudndienm U.S. FDA léun
ezogabine #i8 retigabine %ﬂLﬂuﬂwﬁaaﬂqwéﬁia potassium
channel %aﬂﬂ%ﬁa adjunctive treatment SLu%ﬂ’m partial seizure
ﬁﬁmqmmjw 18 1 mﬁﬁﬂmﬁgﬁumﬁﬁﬂmmq@maam
retigabine @arfiunnsAnwuuy RCT Tae add on therapy Lﬁa@
efficacy wae safety 18981 WI1w 32 wks Iu%ﬂm partial onset
epilepsy a1g 17-75 1 FINNA 306 A% ANANTENE NI
retigabine & median seizure reduction 44.3% Lﬁﬂuﬁu placebo
17.5% luszes treatment period wazluszez maintenance
WUINH median seizure reduction 54.5% guAU placebo
18.9% Basfiaaslundosiiifiumsansnassesnlnelagenansd
aluaiag 3@%%%’%5 399 Pharmacokinetics and clinical
application of intravenous valproate in Thai epileptic children
a9l Brain & Development 2011;33:189-94. fun3fnun
phamacokinetics 2@ |V valproate luﬁjﬁamﬁﬂﬁ%’mmu SE i
Isinousundsia PHT vi3a PB w3a.iiu repetitive seizure 7il&
Susn PB wia PHT viafias SE ﬁLLﬁmmjm aromatic lag
1% IV valproate 15-20 mg/kg 2@ 3 mg/kg/min Gadae
6mg/kg 1N 6 #lus Tae¥a valproate level Rawliendi 0.5, 1,
2,4,5, 6 %L’ﬂm W31 N median maximum concentration “7{
30 w191 medium volume of distribution 0.2 L/kg , median T1/29.5
%L’ﬂm median clearance 0.02 L/h/kg “a9aNbHen 8 T 11 Ay
1ai&l recurrent seizure LLazﬁizﬁuLL@NINL%ML&@@@@%%
%ﬁ@i’]ﬂ@ﬂiﬁiﬁaﬂﬂﬂﬂuéﬂﬁﬂ 2 918
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New device trial and diet therapy L1384 device trial Tuangn

i 1diia 3 oshaléun vagus nerve stimulation, responsive
neurostimulation a2 deep brain stimulation miﬁﬂmﬁmﬁu
Vagus nerve stimulation ‘ﬁ'azﬁuauaﬁaﬁm efficacy of vagus
nerve stimulation over time: review of 65 consecutive patients
with treatment-resistant epilepsy treat with VNS >10 years
a¢lu Epilepsy & Behavior 2011:20:478-83. eiflunnsanmnuuy
retrospective luthe$nwnee vagus nerve stimulation wiund
10 1 laewuandan mean age 289137 vagus nerve stimulation
U3z3104 10.4 T Wan13AN®IWLIN percentage seizure reduction
azanasiilaie iy baseline wsiaziing plateau wavan 2 1
LaZHAdaIN 4 waz 10 Tazin1sanasaad seizure frequency
Readntios wiinmsanwni azenawundn 10 3 udf# limitation
logann ansudiu retrospective ﬁﬂﬁﬁgﬁaadauwd’mmmmﬂ
21 protocol L3t aeuen parameter 2299UNInk UaZ protocol
msUSueniutnidudu 8 new device 8n 2 wiialén responsive
neurostimulation wag deep brain stimulation LANNIANEN
responsive neurostimulation 1 unpublished randomized,
double-blind, sham-controlled clinical trial Tugtlae 191 @ wud1d
Hhe 47% Aflimsanasuasnsdn 50% Gelafidlenl Sl website
http://www.neuropace.com/about/news/091207. html. 81 1¢ 1
review 7diandlu Curr Treat Options Neurol 2010;12:443-53.
faunsANEN AL deep brain stimulation %0 Electrical
stimulation of the anterior nucleus of thalamus for treatment of
refractory epilepsy aelu Epilepsia 2010;51:899-908.
AN®IN133NE1A833 deep brain stimulation lagld device
209138 Medtronic 15w device 7 approve 15141 PD uas
ET %\‘iaxﬁﬂﬁ anterior nuclei of thalamus Taad pulse generator
ag"ﬁl clavicle ‘%ﬁ mechanism of action a2 related Ny stimulation
# limbic system w# mechanism Adarandilainsuuida
miﬁﬂmﬁ@mmu prospective randomized, double-blind trial
Tughe refractory partial epilepsy Al seizure activity > 6/month
uaz fail #12819%08 3 @3 AWK 110 A% ANMIANEIWLINK
seizure free agnetiae 2 U WinAU 3.6%, seizure free
aeaties 1 1 Winnu 7.3%, seizure free aegting 6 LHaw YN
13%, # median seizure frequency reduction #1NAI1 90%
WINAU 16% ezl quality of life Faan drmmaunsndan Tuwy
symptomatic hemorrhage vi38 infection &3 mood %38 cognition
Tiflanuuansrein dauendTeiduend Taffedasiu

ketogenic diet TunsSnEnantnNaait



nséin ketogenic diet ludlvg) usdnnuiihedelanea
12 au L%iaﬁ Ketogenic diet treatment in adults with refractory
epilepsy &1 kAN Epilepsy & Behavior 2011;52:781-87.
dmmiﬁﬂwﬂu@:ﬂ’mLﬁﬂﬁmaﬂﬂé’m W3¥eda long-term
outcome of children treated with the ketogenic diet in the past
adlu Epilepsia 2010;51:1277-82. Wiusndieusniidnsnnauss
nsinudag ketogenic diet ludtlawang 0.3-17.8 Tluszas
naEIWIleed median duration 1.4 1) luéﬂwﬁy’wm 101
AsaUATILANTaLFefa retrospective ka2 N34 questionnaire
uenNiEeR e Tan1sld ketogenic Tunssnmn infantile
spasm L‘%aﬁ Infantile spasm treated with the ketogenic diet:
prospective single-center experience in 104 consecutive infant
adlu Epilepsia 2010;51:1403-7. uazfainmadnedauiiay
short term ag long term w9 ketogenic Iuéﬂw intractable
infantile spasm L'%Im comparison of short-versus long-term
ketogenic diet for intractable infantile spasm adlu Epilepsia
2011:52:781-7. a;@ﬁwmﬂmm%’ﬁﬁmamuﬁq 12 1 Tude
ﬁlﬂcﬂu fever induced refractory epileptic encephalopathy in
school age children uwaz prolonged perisylvian refractory
status epilepticus trigger by fever of unknown cause &1N130
wie1ulu Epilepsia 2010; 51:2033-7. ladnaula 6. Topic review
&4 topic review fivinaulaaslu supplement issue 2 atfulEuA
L%aa Immunity and inflammation in epilepsy e Beyond seizure:
mechanism underlying epilepsy spectrum disorder L%‘aﬁl,lﬁﬂaa
Immunity and inflammation in epilepsy adlu Epilepsia2011;52
(suppl. 3):1-53. I supplementary fvhaula Lﬁa@mﬂﬁ%aga
MNTWAITY immunity was inflammation lu epilepsy A8
miﬂsf;’qmLﬁ"mﬁ’uﬁﬁaﬁamamwmm L5 Commission
European affairs of the ILAE, AES, waz AIFA (Agencia ltaliana

del Farmaco) e diusdiasngg f9ih Immune-mediated epilepsies,

Systemic and neurological autoimmune disorder associated

with seizure or epilepsies, Autoantibodies and epilepsies,

Vaccinations and febrile seizures, Inflammation in epilepsy:

clinical observation, Molecular cascades that mediated the

influence of inflammation on epilepsy, Antiepileptic drugs

and the immune system, Immuno-and antiinflammatory therapy

in epileptic disorders lagagtluifaatiufinswy inflammatory

maker waz auto Ab luandn luumitinsnumssiaus saxdn
1neriiamenalnmsialsafisadesiu immune AvinlHiAa
Tsalagmnizny Rasmussen’s encephalitis, West syndrome,
Landau-Klefner syndrome and continuous spike waves
during sleep WHuda sLuﬁaL%Iaﬂ Systemic and neurological
autoimmune disorder associated with seizure or epilepsies
Wunsnumulsaiidiu autoimmune 'l&un MS, DM, celiac

v v
disease, SLE, thyroid ¥145 lsndidiagiainaziiniysystemic uazbrain

inflammation AflAH31WI2 A% HaNANNIMETINLIG specific
autoAb leeanng seizure waz MS #3e seizure fu SLE
ﬁ%’a%amﬂvﬁuﬁ"am enalnnsiialsauas clinical presentation
UBNANI Iuﬁaaﬁuﬁ%aaaﬁ'dwﬁ@wudw epilepsy &
autoimmune AAWATL antigen ‘ﬁlagjuuﬁ’maﬁ neuronal cell,
epilepsy AssaASAD autoimmune utlsaanidiu 1) Iﬁﬂ‘ﬁldmslmy'
localized ﬁ temporal lobe Gﬁﬂmaaz@ﬂmﬂﬂuaﬂ temporal
lobe 1@ limbic encephalitis wuwy Ab sia VGKC complex,
AMPA, GABA,, receptor,encephalopathy ‘ﬁl involvement VL‘]J%IJ’A
F9ane9 Sy Ab @ia NMDA anmsdnsiniied extra temporal
lobe uazilansmzianIzangsldnaafseteazidanlu

MIFTATUNWED

Topic review L%‘Iaﬁ“?llﬁaﬁl,%‘laﬁ Beyond seizure: mechanism
underlying epilepsy spectrum disorder adlu Epilepsia2011;52
(suppl 1): 1-46. epilepsy anaaznanal@aiilu spectrum disorder
Lﬁaﬂamﬁ&’ﬂwm:ﬂu multifaceted, multifactorial wae

mumm%mn%mﬂu%ﬂwLwiaz@uimﬁﬁa%’aﬁmﬁﬁﬁ

1) Epilepsy as a spectrum disorder: implications from

novel clinical and basic neuroscience,

2) Epilepsy, cognition, and behavior: the clinical picture

3) Molecular mechanism of cognitive and behavioral

comorbidity of epilepsy in children,

4) Depression and epilepsy: a bidirectional relation?,

5) The serotonin axis: share mechanisms in seizure, depression,
and SUDEP,

6) A perfect storm: converging paths of epilepsy and

alzheimer’s dementia intersect in the hippocampal

formation I@ﬂ&@'ﬂiu supplementary #na13dy

@ andunuiszning epilepsy fiulsadngg nisd
pathophysiology saufulagL@an1E psychiatric disorder

A . .
1198 neurodegenerative disease 114130

Y . y . .

@ oyav9epiepsy 7ranleaniu spectrum of behavioral,
psychiatric LazaNNAAUNGVS9cognition Faratinann
brain structural ARaLNGVIHEN1IaARIVEE functional
reserve ¥3an3NILNAS subclinical electrical activity

=3 1 Y a . . . A
WWwarenwunalsiiia brain reorganization #3e
brain damage

@ msiia mutation 289 gene NvilHLAA epilepsy 33
AUNENEINTIANY

1 dl 1 1 . .
Fudug raulagmisnnisulalyu Epilepsia wanann
TUE98 topic review BnxNnARIEH wananfiaghu Epilepsia

uaagadiNaslu Lancet Neurology

dl v a dqjij 1 = v
A b euNdaulaaulansadasnis full text

811130 email W12 N AN pkanitpo@medicine.psu.ac.th a5U ©
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IV Valproate in Status epilepticus

ussenalas Tim Wehner M.D.

%mwmié’agﬁﬁaﬁaﬁﬁwﬁwﬂaﬂmaz%’ﬂ@imﬁaa WUINY
lunsldeniudnadiaseg Al#Snenasiuazwingiums
”Bmmiﬁaﬁfum&uummamﬁfﬂm wazldnunIunNIIAN
randomized controlled ftrial ﬁlﬁﬂﬁt:y“uaﬁ IV valproate (VPA) Tu
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0 Acute symptomatic (hypoxic brain insult, cranial trauma,
acute stroke, infection, drug intoxication, electrolyte
disturbance)

@ Remote symptomatic

@ Withdrawal from BDZ / Phenobarbital

Q Withdrawal or change in anticonvulsants

@ !diopathic generalized epilepsy

Status epilepticus severity score

lutla.@. 2008 Rosetti wazams ¥ian1sdAnma Status
Epilepticus Severity Score (STESS) w‘ﬁ'awmﬂizﬂwamﬁﬂmmaﬁ
nMzdndauiias I@ﬂﬁmu@ﬂai’ﬂﬁﬁwﬁq} 4 wilada a1y Uszid
YINTHNHADU ANWULENNNTHN UAZAIZANAFAADLID
U2 AUNDULAZHAIINET HaN13FN®IWLIN favorable STESS
(A1 STESS=0-2) 8N1TONLINIHIATINITIOATIA LAZHAT
mMsudRtunsuluwiudeufioinsinldegreflteddy
NN9adA (P<0.001) &3un Iuté’gﬂwﬁ'ﬁ STESS ﬁaﬁlamagﬂ
fazsnTinuazn A UTUUNALE Foriansaziiunnnanssnm
mnz%’ﬂaaiw@iaLﬁaﬁluﬂémﬁﬁWﬂWﬂizﬁIiﬂaﬁ%Laumﬂﬁu
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Status epilepticus severity score: STESS

= |evel of Consciousness

- alert, somnolent, confused 0

- stuporous, comatose 1
= Worst Seizure Type

- simple/complex partial, absence, myoclonic* 0

- tonic-clonic 1

- nonconvulsive subtle (coma) 2
= Age

- < 65 years 0

- > 65 years 2
= History of Seizures

- yes 0

- no 1

*In idiopathic generalized epilepsy, excluding post anoxic

Y1 o a .
wiIN1MIQuanied@IMIL Generalized

convulsive status epilepticus (GCSE) 1%@11@}1:

naztnaatiineazutieszaziiu impending SE/Frank SE
uaz Refractory SE/Subtle SE Jaatiudayamelimmsatiuayu
ATALAUIUNITTNEN LA LUTZEZULINVDINIZTNA DD IV
I 1a % a o =1 =y U d‘ a
uwdliinangrumdnnisadivayuiinisidanldandaiio
refractory SE lutle .. 2008 Wasterlain CG wazamuzldians

LUTWUINIINITINEN GCSE @99k

VI L 1 dl 1
nazuumsguarihanzinaaiiasluilng

luszes Impending/established SE 31@381e1 PHT 20 mg/kg
¥30 fosPHT 20 mg PE/kg wasindefldnaaiios lendinsn
10 mg/kg LLaz@JLLa@iamumzmumi mﬂﬁaﬂmﬁlmmu PHT

v fosPHT Tunsdidadaluil

m L5anbden IV VPA 40-60 mg/kg #3a Phenobarbital (PB)

20 mg/kg wnwlunst

@ Huszialdenlald v wien PHT/
Benzodiazepine (BDZ)

@ progressive myoclonic epilepsy (PME) %38
juvenile myoclonic epilepsy (JME) %\‘1 PHT/
fosPHT aﬂaﬂﬁwaLLa:maazmzéjulﬁ%’ﬂma%u%’

@© 1z tonic SE dewutlaslu Lennox Gastaut

Syndrome (LGS) F9pnaazudasndsannly BDZ



= (danlden levetiracetam (LEV) uny lunsalfiftliedu
P ” , 2w a_ A A
acute intermittent porphyria F9@asWanLaaaanLn

cytochrome P450 inducer

£ v o & o v
m 1% load INUTNNIIUINAIBNINTHWNLNT DT UN1IE
o " = o (Y £ o o
#NLUY simple focal SE sﬁﬂﬂﬂiiﬂﬂﬂﬁ'gﬂﬂﬂﬂmﬂﬂﬂ%‘ﬁﬂ

IV ldfanuadn

sz refractory SE wueahléh IV VPA Sxdneusinn 40 mgkg
wazinnzinsisnsraiiedlfiAslEsn 20 mg/kg MslFeLUD
continuous 1V infusion (CIV) ﬁﬂaztf%'ué’wmm@@?wﬁammzﬁaaﬂ
ﬂ%fuLﬁ'uLﬁaslﬁmq@%ﬂl,l,a:t,vhﬁéﬂwwuvlﬁ §1%5U81 ketamine
fosudladnlaiinnzeanudunzlnandssegenaulien dwmiu
51’15%6] ﬁmmimﬁaﬂiﬂéﬁm felbamate, topiramate, lidocaine,
ansxiuaNuSANULLGAAN (inhalation anesthetics) LHugiu 110
waz pharmacokinetics BasgnAudnaInlngazfosUsuls
wHnzanmsamwiasduazlavaciie wia stinlgizeniy
enGAueE (druginteractions) Iuéﬂwmﬂiwﬁﬁm’;z refractory
SE a1afdld systemic and pulmonary artery catheterization
Weldansrnuazanenuguladia (vasopressors) wanannis
éusﬁmﬂ%’agﬂLmeﬂmmgmﬂﬁ@uam’w%ﬂ@iaLﬁaﬁ LARS
ﬁ:ﬂ&l@mmﬁwé’ngmww%mmaﬁﬁagﬂuﬁaaﬁ’uﬁﬂﬁ (Aldredge
uazamzlulla.@. 2001, Treiman uazamzlulla.@. 1998, Meierkord

uazamzludea.a. 2010)
>
mmgmﬁaauu
wWINN 0-10
m odasnuniaiuniglanazainnan ABCD 18901
1 dqj =1 o dil v
BIYWUALTWLL DIAT
v AI 1 = o o a 6 v qoj =
B LNILEUNDRILADAEINSUATIAIATZH kA HULNAD

N

m Wasanliiendud 1 (thiamine) nalea uazenufzaus

DENIRHIZEN
(32AUYBINANFIUNIIBINTT = good clinical practice)

m M3l¥ BDZ maduiaen laald
O Diazepam (DZP) 10mg (0.2mg/kg at 5mg/min)
- awman%q@m'a:%’ﬂ@iaLﬁaqmzmm 60% waH
lomagnnauslwsilszanns 50% wasanlaenld
30 Wil esanife redistribution lulasuuas
T EPTIT) TS EREPTAL

- @ETA NI TR LA

O Lorazepam (LZP) 4mg (0.1mg/kg at 2mg/min)
- ENNNIANEATNLTZNI 60% Paenzdndaiiios
- NAUDIYNAZEIWIUNIN DZP

O Midazolam (MDZ) 10mg IM or buccally

(Famzludnmingiu)

(32AUNANIINNIIZINT Aa Class A a3 GCSE
uazsir (o9 1u Complex partial status epilepticus (CPSE)

uas subtle SE 140128

GABA Receptor Trafficking reduces efficacy of

Benzodiazepines in SE

Wasterlain uaz Chen l@aSu1e n13e GABA receptor
trafficking %a%mﬁﬂﬁﬂ maz‘ﬁl GABA receptor %q@ﬁwawuLﬁa
Aanmzindeiiiasinug finali GABA Teliu neurotransmitter
filgrisidomatnlalmansndufonazdn vl#iRanaz NVMDA
receptor overexpressed unu asdusngrilinistndeag
daiitasaolll wazuananil BDZ @sande GABA receptor hu
maaangniaclFlallduade Fodeflduuzhmsldeniudn
ﬁaanqw%ﬁumw receptor 1 GABAA agonist NMDA antagonist

Lazdug luaaeszes refractory SE

PRESYNAPTIC NERVE
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Golgi +
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angy WERMINTTLAA receptor trafficking luzailfsuulas

Endosomal system

Q’]ﬂﬂ’]’JZ%ﬂg%“] (single seizure) Hunnazdnsaiias (SE) v
mﬂmi%’ﬂ%we] vianenSsaziinsnasunsans GABA aansnfiu
AWIUNINEY synaptic membrane was GABA, receptor i
\iAn138319 clathrin-coated pits (Cl) A&l receptor ¥inl
receptor laivin91 (inactivate) ¥il# GABA lalansnsaauld
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WA 10-30

=1 K% L% % = a dl o

mLLuluﬂaguuvaumagammmmammuua%ﬂu

- e ——— L
ANSLADNLTUFNTRAN 2 daain BDZ lun1isiniinanaLiia
114239 10-30 w17 AN 189UVDY Treiman wazamelutla @ 1998
uaz Aldredge wazazlulla.a. 2001 wuannshbenaasalus
Wudinaassaann BDZ anEnIaneatnldUszu 80-90%

m Phenytoin (PHT) 20mgrkg L4it3an31 50mg/min Tuélvg)

was 1 mg/kg/min ludn 52390132 purple glove syndrome

(2%) fasuanaie IV amldianuneilasiunmsanaznan

m Fosphenytoin (fosPHT) 20mg PE /kg ldt53n31 150 mg
PE/min

m Phenobarbital (PB) 10-20mg/kg, maximum 100mg/min
323901 cardiac arrhythmia, hypotension, respiratory

depression

ANNFIUNTITINTS Class A/B for GCSE, extrapolated

for CPSE, hifin1suSauinaununisly IV formulations 2@

SNNUTNAIDY

Before you administer generalized anesthesia... is it

really status epilepticus?

ARINNLNANITTFNADLHDIWIKNIN 30 wRsTnazdadlrien
d‘d g dl £% U 1 v %
ARNANATZUUUITZRINNINAUA Lwalﬁ%qwﬂ W NS bRENTE Y

¥R 1 =3 | A o a U .
ANNSEN agslsiennaunazanaulalienaay (generalized

anesthesia) aasaulaidun1izgnaeiiiadsass

anuaeNnasdsI blmains¥nase (non-epileptic status)

r lleauauossanIssnelosduias
n ﬁé’nwmﬁﬂmmmwmﬁuﬂ G
B AR9LaN

m vguszlnn (Pelvic thrusting)
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>
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L% a & a < a !
| I%N%mvﬁﬁ]ﬁﬁiiﬂwqmﬂ']wtw\‘iLL?\?@N']T]E]%

m admit filewd ICU waslvienssiuanaianndsanla
Viouasiadasrrowialand laud
O Thiopenthal/Pentobarbital
O Propofol

O Midazolam

m hszlsnmzunsndaununiniiznie Anazgungd
'a"ﬂﬂﬂﬁﬂ@‘i']%%agﬂ AzaNnNaulaiam Azlaing A

GENRNMREN

n thmuﬁumuaz%fﬂmmm@;mmm’g:"%’ﬂ@imﬁaﬂ
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AANFIUN9IAINT3: good clinical practice/expert recom-

mendation for GCSE

= % a al al U1 o
Liindngruniadrmadauisuluniseuadiaadn
A2l 979719UNI1 30 WA (refractory SE: RSE) HiiNegue
systemic review 214 Claassen wasaouz lutla.e. 2002 guilau
9 a A & v o § v a
Pentobarb azl@nafnIneduantaskavinl@nan13zaIN
e . e s
AUARAFININNINETRADULA B HNAADIRIINNSLFTINUD
A1he 1ia9ann pentobarbital Nlddaeyinliiia EEG suppression
Py . v A o
Tuptueyl Midazolam waz propofol ldwesn1snaainisdn
& . . | Y o A=
Wi (seizure suppression) a3UINIlEaSneEnTu
continuous IV lun1isFneatitadluszes RSE lagvinl#ne EEG

suppression a1aazlANaANIT LadisanHdaaniauesInnng

=3 =2 vad =3 Ao =3 Qq‘;
ﬁﬂ‘iﬂ?a@@')ﬁi“ﬁ')ﬁﬂ?iﬁﬂ‘iﬂ?‘ﬂ"ﬁ@ LQ%I‘H?J?H@%%

1
P a

a3l Fensngafiunisauaniizinaatitas (Treiman

etal 1998, Aldredge et al 2001 Mclintyre J etal 2005, Mpimbaza
J et al 2007)

m IV DZP uaz LZP H1l3s@nSniwannniai placebo wash
nadnaEsetiasnin aeldlunsinmn GCSE lussezusn
Tuilng

m N5 buccal midazolam HUseEnSA1WwNAY rectal
DZP lun135n1w1 GCSE ﬁ?ﬁLLiﬂI%%ﬂ’mLaﬂ‘ﬁlvl,?yi&’m’]’im
wnaLEwAnadielenld

m M3 IV DZP eu@ae IV PHT fsz@ndaminnu
M3l IV LZP was IV PB lu GCSE

m M3V PHT aghadedldna laitwinmumsliPB aghaidien
LazMshi LZP aenaidied lunsSnen GCSE aaausn

m 35-40% maﬂ%ﬁmﬁﬁmaﬁﬂ@iaLﬁaﬁaﬂﬂmmmmuﬂm
ledheanlunguusn (first line) uazdasldanlungu 2

(second line)

a7l dendvlafinaanumsguantizdinsaiiiad

m Second line treatment %ﬁ@l@ﬁﬁﬁ@@ﬁm% GCSE
way CPSE

m IV VPA, IV LEV, IV lacosamide #n3n (119Us2@8nDMa
uazHat19fes) PHT waz PB waalal

v o YR dl o o | dl U R

m nslienssiuanauidnieinmnizinsaiiasasliis

U = U . A I v
szaule (AuieszaU burst suppression #3ald wazfiag

THuuua bru)



Intravenous Valproate in Status epilepticus

Tuifaaifunslden IV VPA Wy off-label dnsuN13Y
FnFoLtag
Pharmacokinetics of IV _VPA (Sinha&Naritoku, 2000,

Wheless et al, 2004, Peters & Pohlmann-Eden, 2005,
Venkataraman&Wheless 1999)

fmuuzsihynleaemslst IV VPA wuw infusion (3uéeuine
15mg/kg 8937152 20mg/min, max daily dose 60 mg/kg
mslfeannsa loading Madasauia 20mg/kg Tudnsiss
3mg/kg/min TelaaaAalunIeTnuL cluster 3o status W
Aa1u190 loading TéluasnafundulusnsnAs1au (30mg/kg
80131 6mg/kg/min) veelaansis n1stHenaalu maintenance
dose 2mg/kg/h &xIRMALAMIUTS 10 T3 wazgslufisnean
fenzanueulafnam1lun1sfAne Ly systemic study
=) U1 = > a é =3 ¥
uwafisaeudsfinnizenuduladiadaludn 1 918 wazg
§9878 1 378
U 9

Pharmacokinetics of IV Valproate in Thai children

(Visudtibhan et al, 2009)

aNN3AN®1 pharmacokinetics wa9 IV VPA lwwanlnelae
atiudtind Janinus uazamzlula.a. 2009 d1wu 11 91
218321319 1-15 1 FLEsuen IV VPA luasine loading 20mgrkg
WAN3ANEN volume distribution=0.20 (0.15-0.53) Likg #1lae
2 98LAAN17E asymptomatic hyperammonemia sz@ug VPA

wadlwenaglugig therapeutic Aaudtaluei 1 vidsannmsloading

Randomized Studies of Valproate N#%u® 5 M3ANEN

Misra wazaeue luile.e. 2006 AnwLSauiguMsnaLauad
@agn phenytoin (PHT)®3a valproate (VPA) Iuéﬂaﬂﬁﬁmaz%ﬁﬂ
doiiles S1au 68 318 a1z 1-85 T inusidinaan da NCSE,
K90538 fdavialunigldan PHT wia VPA, arrhythmia,

hypotension, immediate surgery

loamsgadn2 nau ﬂgg'w?i 1 '1¢5uen VPA 21319 30 mg/kg
AWIN35 518 w‘%amjuﬁ 2 l@5u8n PHT 23416 18 mg/kg anas
33 578 Wugnugnaausn 9A3INIANEN (primary endpoint)
drwnsunslidueniugneausn (first line) ngn VPA 66% uaz
PHT 42% asaSunisldieniiudiniiugi 2 (second line) nau VPA
SHNINANGN 79% (9 378) Az PHT 25% (4 318) am3Inng
Ut el 24 $alus (secondary endpoint) maa%@ﬁaen@'u
Liuanseiuadnefitfaddynieada (F91319) asunanis
Aneil wudnanrguesn1sindiulvugde CNS infection,
@ glaisnsiulusis 2 nax %i’m’méﬁwﬁl% VPA lamadafiannnnin
usawnuldunwalunmsaddveadymsatanadiofss
lﬂé’Lﬁﬂﬂﬁuﬁu’eaaﬁﬂéu fiihe 16 e Tin Al 23% wudilse
ﬁvflumL%@Iﬁtﬁ@mw%’ﬂ@iaL‘ﬁmLﬁuﬂﬁwé’ﬂﬁﬁﬂﬁﬁa%@

Clinical seizure cessation after infusion and 24-hour

seizure freedom in patients with status epilepticus after VPA,
PHT, VPA-PHT, and PHT-VPA

Primary Status Status One-sided
outcome aborted not aborted BE p value
VPA 23 (65.7T%) 12(34.3%) 0.08 0.046
FHT 14 {43%) 19 {58%) 0.09

VPA-PHT 3(25%) 9 (T5%) 012z 0.004
PHT-VFA 15 (7T9%) 4 (21%) 0.09

Secondary 24-h seizure Recurrence

outeone freedom within 24 h

VPA 8(57%) G (43%) 013 0.32
PHT 10 (43.4%) 13 (56.6%) 0.10

Combination 11 (61%) T(39%) 0.11

VPA = wvalproate; PHT = phenytoin; VPA-PHT = valproate followed by
phenytoin; PHT-VPA = phenytoin followed by valproate.

Gilad wazaalutle e 2008 FnUSaULALUNANITINEN
LAZHAT9LAEIa9E1 VPA ez PHT 1umﬁﬂm%ﬁamﬁ%@j
de o A o . o
ATnaaLiiad (status epilepticus: SE) a1 27 578 #308071013
TN 1 ASILUTI9a1 6 BN, (acute repetitive seizure: ARS)
411147 378 WL randomized prospective laauaidiungs VPA
AUIU49 378 UAZNAN IV PHT 41361 25 918 LNUNITAADAN
Ao Hiheiddevinld VPA via PHT fihedulngdane
doae a R -
AvlFReNzEnRaios fa STAULINUTNG (60%) LA
v = = = > = 1 o
LRILADARNDIVIALADALALIUNAU (23%) NANITFNBIWLINDAI
nsvigatnuaslianfisenadslaat1emile (primary endpoint)
Wiy 88% liwuradnadisdlu 24 ma. wsnvdelHeaelungs
VPA agwu 3% sLumj&I PHT (arrhythmia, vertigo, hyponatremia)
a3 IV VPA g]mﬁam:@umﬁ’u%’ﬂﬁﬂaa@ﬁmmﬂéﬁwaa
lunzdnsailasuazdndluglvg)

Agarwal wazame lulle.a. 2007 FnwUSeufiguNanis
ABUFUDIRDEN VPA 1sa PHT lunssnennzsawiiasie bidn
ENNUTNFIN 2 Iu%ﬂmaimm 100 378 21gfsue 2 Dauly
uaz @3 BDZ (20mg DZP) waadesiannissnaaiitas insnig
Anaan nazaasan Adeviulden PHT/VPA, a1y sleanin2 1
. . 1 1 [~ 1 v 1 1
immediate surgery lasmsuounugs 1w 2 nga laun ngs
VPA 20mg/kg %38 nau PHT 20mg/kg wwaldilu second line
treatment WaMANEINLIN dasnsauaumstnlanelu
20 wfinae beeuazlinausnginele 12 Falug (primary
endpoint) LAZN1IZLNINTUVDINITTNEITINVINAANEN A%
nautiu (secondary endpoint) lduansineiu Meaaengs
(913719 group A=VPA)
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Chen wazamue Ta.e. 2011 Anwd3suiisunsiden IV VPA
\Wieufiu DZP infusion iuenudindiiaas (secondline) Tuilng
31970 66 A% Aifin224n GCSE mqmﬁlﬂ 4121 1 \nauAng
daoan fe SFwgnadnbined STgmeumsviauessy
MIERIATIA n3lviuNyAs immediate surgical intervention
%ﬂaanmmﬁ%mwﬁm'ﬁﬁﬂmvl,aimauauawiam DZP IV 2dose
(0.2mg/kg) Meluz29L381 10 W7 N azgmﬁmﬁauﬁm@u
(Randomized openlabel) 112 ngs nas 1 1% DZP IV bolus 0.2mg/kg
@INA8 4mg/h IV drip LLazﬂ%’mﬁmnﬂ 3 Wi aumzﬁl’wq@%ﬂ
w3a naw 2 19 VPA IV bolus 30mgrkg eseiag 1V drip 1-2mg/kg/h
e 6 Hlae wasNvgadnLaIaaeaIMely 24 s
anﬂwamiﬁﬂmwudﬂmﬁLﬁummma\‘mﬁ%’ﬂ@imﬁa@ RN
viral encephalitis, previous epilepsy, stroke Iuéﬂwﬁlﬁu
encephalitis LazssazIMBBINIZINAe L sl Iazine N3
lsalaid dnsmseaugudn (Ju primary outcome 1881880
PaINaNIANEBILEATIUATANI19 agddnlunisldidueniudn
§afi 2 ﬁww%uquma:viﬁﬂ@iaLﬁml,wum%amz@ﬂ%ﬂé’a%ﬁ
IV infusion DZP uaz VPA anunsaeuaudnlaidszdnsniw
laiuananeiu nadnadeslusunisnanismela uaznnizanu
ulaielaimals, VPA wiwuthslungs DZP

Mehta uazamss U.¢. 2007 ANWINANITRDLEUDILASHA
dhadesrasen IV VPA iauiu DZP infusion lunsaiues
smssnaaiiadluszes refractory SE Tuftlendin 40 el
aauauaIRnen DZP 0.2mg/kg waz PHT 25mg/kg wiaflu 2
nas laansgs (open-label, randomized controlled) naw 1
1651 1V VPA 30 mgrkg #lsdl@maliAinan 10mgkg wazans
#el infusion 1udns1 5Smg/kg/h waznas 2 19 1V DZP infusion
Sududeing 10meg/kg/min wazliuaImeIMann 5 wii
audeludnsigega 100meg/kg/min draugudn il
ﬁy’ﬁaa@mjmzvl,é”wm@iavl,ﬂﬁﬂ 6 Flueudadeng aneias 40
mmi%’ﬂvl,zimmmmugﬂé’lmm’a:nzg'm:gmﬁﬁﬂmﬂu
Thiopenthal IV drip k0% 3MNHANITANE (F9A1919) 81HII0
AuTNld 80%lunan VPA waz 85% lungu DZP lasldam
5 wiftlunmsgudnlungy VPA uaz 17 widl lungu DZP
(P<0.001) lungs VPA VLzJﬁE_gﬁw‘ﬁ'ﬁaﬂdm%'a@ﬁwmﬂlw%a
finnzenudulafine Iummzﬁlﬂgjm DZP 1U3sHth 60% §ad
IHie309720vela uaz 50% iannizanndulafasudsan
SN a7Ud1 IV VPA snsnsalFlunsSnennzinas e sriia
RSE lafusz@ninmwiiieuwinny IV DZP infusion wazldfina

1% a Iy Y A o
d19saeglueIunanIsrnelakazaNeulane e

September-December, 2011

Alvarez wazameluile. . 2011 ﬁnm%’a%aﬁau%&’@ 49
. A S s,
mﬂmmﬂugﬂmwumawﬂ@aLuaﬂuiﬁﬂwmmawvl,mum
Audnéfaassiaain BDZ anunaviaa 187 a3s laglaisinnaga
IR valproate (VPA) 20mg/kg 59 318, phenytoin (PHT)
20mg/kg 70 318 LA levetiracetam (LEV) 20mg/kg 58 318
HANIANE LI 8RTIMIAIUANTN LHE1Ta 25.4% lungn VPA,
41.4% lunaqu PHT uaz48.3% lunau LEV I@ﬂﬁ%ﬁ’wmu%ﬂwlu
SENEH Wy, iy T —— i

wriaznanzasenlnalAneiu uitasasithandlsafisus sy
amglriianzdnsatilas (deadly etiology) wulungs PHT

. Y v A o 4 A4 4
NN LAz Seeazdiednnizindalita sniguee (severe SE)
wulunga LEV mmdmﬁﬂamﬂ%“u%mdai@mLL‘}Jamju@w
asafionafinana outcome (deadly etiology, STESS>3)
AnaIudd wadsIngdn dasietuaudnliduiavesngs
LEV fy@sninniings VPA [odds ratio (OR) 2.69;95%
confidence interval (Cl) 1.19-6.08] THRAVDIINAUTNAIN 2
Tun1sSnennazdnaaia i e NNafodnsIAINNANITHAS
é”mmmlu%ﬁw Lwi‘[mﬁm‘ﬂumm@; AMUTULITIVDINIE
%3 1 d‘ [~ % o %3 & % & %
dnaavias azidudadedaglun1sneInItuaaninissne

11IANIN

Tudfaaifuinsfinmainnit 30 Bagauuy case series
38 controlled wazflgtheninnil 1000 18 Pgdnsasiles
MsdnE e Tnaflansanudisalunnssnmniseam
60-88%

VLaJ‘W‘uwa%wLﬁmﬁ'gumﬂunﬂmiﬁﬂm LANUNIIZ
transient hyperammonemia, elevated transaminase {19819
WUN132 transient thrombocytopenia Was leukopenia 111958
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EPILEPSY HIGHLIGHT: NO. 3
Pitfall in Epilepsy Surgery.

ussgnalas Tim Wehner M.D.
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Diffuse etiology
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Vv v
carvernoma huenude
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5 | U e 1 o VY
MUz 2 afdadua uaz ldanansnaudnlaane
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Aenig right temporal lobe an®ue heterogeneous Amilg
DNET, ganglioglioma, MCD w linuanuiadn@uas mesial
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1 @39 anwoe aura, automatism WU spike Nieuwils SP2
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Shulaen1IHIAALUL stereotactic lesionectomy Wawe1SwL
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ganglioglioma, adjacent gyri suggest cortical dysplaisa.
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f208191 4 H128 Nonlesional TLE
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Tifonmsdnias daxrlulle a. 2002 ndusndndiisanuon
LLa:mm%ﬂsziﬁﬁaﬁﬂmzéju wazluila.e. 2005 anwazdnidu
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fReNNuTN WNan130993 EEG wu focal spike over the right
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nonlesional temporal lobe epilepsy uwnéiInsaglasziaiu
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naardanuyu ganglioglioma at right temporal lobe
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EPILEPSY HIGHLIGHT: NO. 4

a3un1susIEne Lunch symposium
3as Anti-epileptic drugs of 2nd generation
vssenalaaingins Professor Philippe Ryvlin a1 Institute for

child and adolescent with epilepsy, Lyon, France
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EPILEPSY HIGHLIGHT: NO. 5

Antiepileptic medication choice in the

management of epilepsy
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