Fnilensv Di

An Offfiicial Journal of Epilepsy, Society orainallantd

isUszimAlng
i &o U U7 1|avi 2 YouaudIvy auuwysyIaaiud wulunensd
TN 10310

Epilepsy Society of Thailand

7thﬂoor, Royal Golden Jubilee Building, Soi Soonvijai, New Petchburi Road,
Huaykwang, Bangkok, Thailand 10310

Tel. (662) 716-5114 Fax. (662) 716-6004

E-mail: Epilepsy09@gmail.com www.thaiepilepsysociety.com



%4

ﬁ']S‘UQJu
UTIUITNITHAAS
Hot topic 1: Postanoxic seizures 1-8
un.aAdN3 YRR ..
Hot topic 2: Epilepsy in systemic diseases 9-16
WAWEY WSS BMBWWNGITS o _______.
Epilepsy Continuum: Practical points of using anticonvulsants 17 - 21
NAANSUSAY dsawedd
Highlight from International conference: Brivaracetam 22 - 27
wween VulsRt - ..
ﬁ'a;ﬂn']'iU'i'a'mEJga«i Epilepsy in the era of genomic medicine 28 - 39

WEY.NTIUNTT ASHITION WAZ WA.UN. VA AIARSITH

Interesting epileptic case 40 - 42

Wey. W51 Asudu uaz ww.ydnd aludie

EEG quiz : uw.nguasde waln .o _____. 43 - 48

Special column: UBNLE1USTAUNITUNIUAIDNES 49 - 52
SA.UN.FUANG WBuLAT

Photogallery ---- - - - - - - _____. 53 -61

USTU1FUNUSA8LaN : S 62

pikepoy, Digeot 2017 ; iss



USTUSNISLOAY

Beuvinuaundnadunaulsaaudn wasvinudaulaynviny

92813 Epilepsy Digest ndurWuRUuBnaSe wuiidy
iduusnvasd w.A. 2560 Wewvssunanuduinludledeiiunaule
WnUe wananuNANLutaulanate S e Hot topic | & I,
Interesting cases, EEG quiz 97nwa1nasussansnisuda luatuilds
wiawludaeiniannuiuuui luldldasdudszausiequasendiudn
nindeusul naan.susad dsaaiaud wenandudeiilelas
syUiFeceniudndalusl Brivaracetam amnnsuszyuAnnis a Uszine
oo Tay un.oon Juniy FansuszyuasidiGeia Radu
wnagvavinudaulalafaniuainunadnu “vaniarussaunisaluiu
Fasnes” vae sAun.audnd Wi Tdas Woswnlugaeduliisauun
fAnensanansUsanaldanlinisusseneluBasiilnddvaswansiun
nnfittufei3as Epilepsy in the era of genomic medicine #a3

9

=) a a adyy < o w
°uauwszqnmumumnwmiiawa'm'laim'lﬁu91 w‘lﬂagﬂﬂszmummy,

wazuustuanudulimansldGeudlsnuag

WeY.NNTITIU NATYEYINA
USTUIENNS

NDIUIIUSN1T Epilepsy Digest

g

UTIEUDNNG: WAYLNNTITIN NARYRA

e

NBIUITUISANS

WWETIA 3393500 | UNWIAT Junsana

YABUITTUIDNIT: WAY.AUNITIU UsUayiNdy)

&N,

We.010AT aadan | uw.ydnd aluvie | uwadiansd Usiuwa | wey.afiua Teeyamitun
We.NQYAU duNd | uwnquade suln | weywids avduiugiss | uwdesd AARsTIN



I TOPIC 1

Postanoxic seizures

s
UN.BAENS  Yeuinm
AAIPIBIYIAENT ATUNNEAIERS 15INEIUIATINTUA

Postanoxic seizures LﬂUﬂ??zLLWiﬂ%@uﬁa’lmiﬂwuimunﬁuﬂﬁﬁ'ﬁmmwﬁ'ﬁmw cardiopulmonary
arrest lpe postanoxic seizures @U15ALAALARILG N1BUSININTIAANTIE return of spontaneous circulation
(ROSC), targeted temperature management (TTM), Wag/%50 T88¥381%39 rewarming LugAYBINITIN
HU38 postcardiac arrest A3833 therapeutic hypothermia wuinfiteyaatvegieiasuluagiunniile

a Y a Ao T o v . . ° ) & v '
WisudunulueAnfdalidinisiawaie therapeutic hypothermia (1-3) dusuluunanuiiazussersiiuluug

%aa%@yjaﬁﬂ’laﬂ%m postanoxic electroencephalography (EEG) teig management of postanoxic seizures

Pathophysiology of clinical and electrographic seizures in postanoxic encephalopathy

NaUBIN1IY cardiopulmonary arrest fifisoaues Ao vlan hypoxic ischemic brain injury 119
AnwsUszanasszine1a1n electroencephalography, evoked potentials, wag intraoperative neuro-
physiologic monitoring wuintuAuUN@ brainstem structures aefuunliufiaznusaniag ischemic brain
injury 1éu1nn31 cortical brain structures InsuSinuesanesiilidonisvinden Waua thalamus, hippo-
campus, k@ cortical pyramidal cells Ineiannzagneda peri-rolandic cortical areas NMANAAINATIVIINA
fthefilinne cardiopulmonary arrest Slonagafiziine1nsin esandlamzmsvinaunaszning excitatory
neuronal systems Wae inhibitory neuronal systems %ﬂﬁﬁ’]LW@W’]ﬂ hypoxic ischemic brain injury lag
sULUUYRsINTSHaAnsasdnausafiaedldiauuy focal wag generalized seizure fafiduogfumumisuas
s08l5A (neuroanatomical location of the lesion) WagseFUMATUNTIVBINNTANDIALEBATTRBITAG AL DS
(severity of ischemic brain injury) (4, 5) 38 postanoxic encephalopathy %a&ﬂumwmaﬁﬁﬂﬁmas
linouausslednzdu (coma) fudsimusnduiifinsasdeddfunsussiuonisesdeidadunetiae
INgM Immﬁ’aﬁﬂmimwiwmﬂ, blood tests, neuroimaging, L8 neurophysiologic tests electro-
encephalography (EEG), ua¥ somatosensory evoked potentials (SSEPs) tdusu etlornsuanananddn
LLazwaﬁuaqmim’mméwﬁiué’ﬁ’m postanoxic encephalopathy finsasuulawmaonian (dynamic process)

AENAINIAAANTIE cardiopulmonary arrest
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Clinical presentations of postanoxic status epilepticus (PSE)

Status epilepticus (SE) WunmgAinulaussana 7 % (6) munasnisiinnnaz cardiopulmonary arrest
NM3LUY classification ¥89 SE 1ag International League Against Epilepsy (ILAE) (7) TuTw.a. 2015 lalvien
PinaukaziuImslunis classification ves SE 1lugUae SE usazse Invordunisusaiuly 4 axes voq
AUae SE laun semiology, etiology, EEG correlates, 4 age 141n134US classification ¥84 SE WUUAINEGT?
Tfadiawuiu wu luunsagUlenuitaime (etiology of SE) ldanunsaasusdle At viienenas

PPN v a aa Y | Yo a & v
MNNIATIRUANREINAW viFoluvansaigteliamnsaliiunisusedulag EEG Wusu

dmsuluunanuiiavussersianigeinisuansvad PSE Hanunsanulalungufus lngardunisuuny
classification of status epilepticus (7) Ingo1fun1sUsziduaIngeiitenan Ae presence or absence of

prominent motor symptoms Wag degree of impaired consciousness

o

91N156aAsUaa PSE Aanunsanulaveslunsuun dadl A

With prominent motor symptoms

- Generalized convulsive status epilepticus Iug’g’ﬂw postcardiac arrest wuaidlenianaziia

1Y Y

convulsive seizures oUsEUI 7 % (6) 11999709 UITEUDINITSNWINIIE PSE S9891UUNINNG Az

14i8in19v1 randomized controlled trials TugUae PSE fAifidnwiuannneliioflagyininisinsied Aeiuieds
llanunsafizasuilusumaiidanulainedutdndlafiduss@avsawanantunissnui PSE (8)

~ Myoclonic SE with coma ¥295z8sainauntiiaz definition of SE Tulw.a. 2015 Tuafindin
myoclonus status epilepticus gnlasuni158198adiaitanunsainlaainaave Wy generalized epilepsy
syndromes, inflammatory neurologic diseases, Wag anoxic brain injury Wu@u Tulw.d. 1994 Wijdicks et al.
IalvimdninAuYes myoclonic SE Wsiine spontaneous or sound-sensitive, repetitive, irregular brief
jerks in both face and limb present during most of the first day after cardiopulmonary resuscitation (9)
1usgﬂﬂ'am§uﬂ’lﬁﬂw’1cardiac arrest §UneM835 therapeutic hypothermia WU’j’m’l'ﬁﬁ;ﬁﬂ’wﬁm’w MSE 1Ju
é}’ﬁﬂﬂ%ﬂﬁa'jwﬁﬂwm%ﬁ poor prognosis WibugATaINTINYIHUIAEIT therapeutic hypothermia Wu3n
nadmsvesnsinuliifuulusfnanely nanfe guae MSE flenafiazdl favorable clinical outcomes I¢f

wuiu (2) dnsuluunainuil MSE wuneiia myoclonus eiimnudunusiunisiiin epileptic activity 310

cortical brain

lugU3e postcardiac arrest wuindilenialin myoclonus tauszanas 20% wazludnuaugyiemaiil
wudndlenianiaziialu MSE lauszuna 3% vedUaewmanil (1, 2) nalnlun1siin acute posthypoxic
myoclonus @msaiaziinlaannzadunsiganauesaien (hypoxic ischemic brain injury) fie cortical

structures Wag subcortical structures
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Postanoxic cortical myoclonus @115aWUNNBUEIN1IE hypoxic ischemic neuronal injury 910N
cardiac arrest Tutlgtunuindslifindnguativayuainanideuuy randomized controlled trials fitsingn
fudnenlafifivszansnmanigalugtae postanoxic cortical myoclonus Tagnuindifiesteyainnisdne
Qﬂ?ﬁLLUUﬁauwﬁﬂ (retrospective data) 17‘1'LLuzﬂ’l’hbenzodiazepines, levetiracetam, e sodium valproate

annsaldiduen first-line anti-seizure medication iwgﬂ’m postanoxic cortical myoclonus ¢

Non-cortical myoclonus W1 subcortical or brainstem myoclonus Wudu wuinmanissnwily
Yagtulduugdilvldeniutniesnyin1ie non-cortical myoclonus snyiulunsdiil myoclonus yilAnniae
WNSNFoUAINNT WU rhabdomyolysis, way difficulty in adjustment of mechanical ventilator {usiu

Without prominent motor symptoms

- Non-convulsive status epilepticus (NCSE) with coma @1unsanulauszane 10-20% mamj{ﬂw
postcardiac arrest (10) Wu neurologic emergency ﬁLﬁmﬁgﬁ morbidity kag mortality ‘UENQ’%'J’JEJ ?ﬂﬁﬂﬁiyﬁ
arsnsuie luauld NCSE e19agldiiennisuansliiuainnisnsesianie wie ensasiianiznisndeulnm
AnUnd Wieadntien W facial twitching feiun1sidads NCSE desendiontsiin EEG winiu Taelulina. 2015
Igfinsinaueinasinifitadunnie NCSE wethunllunwufofuazemide (11)

Electroencephalography(EEG) monitoring in postanoxic encephalopathy

WWINaNsUsELiuLAzuar U9 postcardiac arrest Tuflaguuuugiilvivin EEG monitoring TugUae
postcardiac arrest (lunsdifieglulssneruiaiianmnsasi EEG lemaen 24 Falualneiinguszasdiiielsinig
Afafun1iedn (seizure detection),MIuenuezszninanednuaznizdildlidn (epileptic event vs non-
epileptic events), N133nWINMETN(seizure treatment), karn15UTLIHUNAVDINITING19INTTUN (therapeutic
EEG monitoring for clinical response) saufiufiunisuszfivennisneadiinvedUae Tidulusennusings

waviioan seizure-related morbidity and mortality

Lﬁaﬂmﬂﬂ’li%’mﬁ’lﬁﬂw postcardiac arrest A28 therapeutic hypothermia gunsavirlilAnen1sen
(clinical or subclinical seizures) I #sun1svi EEG monitoring Fafianuddnflunisquadiine dmsuszes
nanfiunzaulunisvi EEG monitoring TugUae cardiac arrest FlFsunssnendne therapeutic hypothermia
filsiannsanazaguldognsianuimmindusseznamuiila

TuudvasnsUssdin neurologic prognosis wuinn1s¥i EEG monitoring Tutsssezinan 24 4aludusn
Aemdsn1ae cardiac arrest Helidoyalunisusziliu neurologic prognosis vesiUaeldidnualiiudiAnselsl
1nenuin iso-electric EEG background %38 low-voltage EEG background wazdanudunusiu poor neuro-
logic outcomes (1, 8) %’aﬁwﬁm}ﬁmwmuﬁa N15UsELU neurologic prognosis GUE]\‘IE’JM’JEJ postcardiac arrest
wiagse s fufivzdetefuainisuanminainsiutuiunsnsiafiududue e (multi-modality
approach) snfeg1agy EEG iiesesnaieslidanansafiagyiiue neurologic outcomes ppeegnsias 100%
ImaL@Wﬁzasm@ﬂ,uqmaami%’ﬂmrgﬁﬂ’sﬂéhEﬁ% therapeutic hypothermia
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anwaueves EEG pattern lugUqe cardiac arrest din1siUdguiuasmasniial (dynamic process) lag
WRNEg19BdluYe 24 Galusisn MsAnwINISIaBULUAeY EEG NMendiniig cardiac arrest Wuin isoelectric
EEG background uag low-voltage EEG background anunsafiagnwulalussezdalususnaienain1g cardiac

Y Yy

arrest ﬁaﬁéﬁua&uiﬁ’umm':;umwmmw hypoxic ischemic brain injury

5398187 24 TALUUSNAENAINIY cardiac arrest adnAlaa1nIUITeNUI continuous EEG
activity with reactivity %Wﬂuﬂzjuﬁﬂ’mﬁﬁ favorable neurologic outcomes Tuvaig#l burst suppression
azwuium—ju@’ﬂwﬁﬁ unfavorable neurologic outcomes (6)

JULUUYBY EEG background ﬁawmmwuléﬂuﬁﬂm postanoxic encephalopathy (1, 12) @13130LU9
geradl Ao
Iso-electric EEG background
Low-voltage EEG background (< 20 microvolts)
Burst suppression
Epileptiform background (status epilepticus and generalized periodic discharges)

Continuous activity with frequencies less than 8Hz

AN A e

Continuous activity with frequencies > 8Hz (normal EEG)

Case illustration

AUrendeeny 40 U finn1ie cardiac arrest waglasun1ssnwmenisvin therapeutic hypothermia
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Picture 1: EEG background suppression during the first hour after cardiopulmonary arrest
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Picture 3: Twelve hours later, the patient developed myoclonus status epilepticus.
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Picture 4: Three anti-seizure medications were given to the patient. After the administration of intra-

venous anti-seizure medications, EEG showed generalized burst suppression.
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Picture 5: During rewarming, the EEG shows generalized periodic discharges on both hemispheres.
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Standardized protocol for postanoxic status epilepticus (PSE)

TudagtuwuimensinwgUleninng seizures, status epilepticus wugth iU URRUKLINIRY
UfuRlsmantndrmsuunng lnsauaulsraudnunslssinelneg (http://thaiepilepsysociety.com @slasunis
ARUWLUT WA, 2559

[ | a | YY) (=] A o ) PN o o o [

dglundvasanmnveanisiia SE nuludagdudilifivuimendanuwasidunveusuiilandmsu
N135N1¥" seizures Way status epilepticus Mlﬂjﬂw postanoxic encephalopathy Lﬁaﬂmﬂ%%a%ﬂﬂ’mcﬁﬁﬂ

av a1 v o w Y g < a o o (% a %

wag sUkUUYRInWITenideutnedin (13) widdesniiukarasuidunwimiidaudmivlunsalvanislien
fudnivedesiunisiine1nistn(primary seizure prophylaxis) lugthe postcardiac arrest filsliaeiionsdn
WY MENFIUEBINNWITY uae wumanguiRlsaaudndmsuunmg lnsaunaulsnautnuisssindlny
TduugihnislvendutnimedesiunisifinniednlugUlg postcardiac arrest

Conclusions

Tutlagiud adugavesnisvinnisinwidie therapeutic hypothermia foyaainsuidenuinguae
mmsaﬁ%ﬁiamaﬁ%ﬁlﬁﬁ% favorable clinical outcome ag unfavorable clinical outcome ﬁﬂﬁ?ﬂumi
Useiiuneurologic prognosis wiztiliendauuimanisussfiuwuy multi-modality approach (3, 14) faitle
usstneBlumiderounthil dusulundvesuamnis$nen PSE seertudn Wuailousunisiiidlenanuld
fivedl favorable clinical outcome wififaidefie MsfiunTIzuINgdauaINNSINYT WU prolonged sedation
way adverse effects from multiple anti-seizure medications \Uu@u Yonanianuazves EEG ugunuu
fanunsonuldveslu posthypoxic encephalopathy 1@u generalized periodic discharges FIRTIRUN ]
Jladun1e electroencephalographic status epilepticus Iuﬁwﬁué’thﬁumwﬁ%@Lﬁ]udwmw:ﬁﬂ%’umﬁu%’ﬂ
p814ls uay sEAvvesANUlLTureInssnwmsiduiuls (aggressiveness of treatment with anti-seizure
medications) Lﬂﬁlwamuwﬁﬁﬁ@ 15189msling1uI electroencephalographic status epilepticus fanaandu
true epileptogenicity w%aﬁ]uwaé’wéﬁﬁwﬁumﬂmw severe ischemic brain injury

Adenaulanazidseglusenitenisfineifie Treatment of electroencephalographic status
epilepticus after cardiopulmonary resuscitation (TELSTAR) Fadu randomized controlled trial Favinlu

SUKUY ¥8s multicenter clinical trial @133y lUszamunmdladeyanddgienazasulunisguagyae
naail (15)
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jr TOPIC 2

Epilepsy in Systemic Diseases

WEY.NHS ANSUINEITIEU
WHUNUIZAIMNINGN NaNB1YINIIA 3W.W531~NQ{]LH’5’]

AN (seizures)
WAnldainuaneame Tneluuisanwneenitu 2 egrslnge A
1) Acute symptomatic seizures

21M3dninaINaNennIesl (provoked seizures %138 situational induced seizures) @wgmaNLl
fianuduiusiudnsinneas (higher mortality) Inevirlunquilaassnwianmeuazenalifesniseniudn enviu
lugUreninnudswionisingdngigs

megrngvseliainelviinenstnludienguil loun angiinundmauniuedn Wussaunious

[
=)

WIesEAUNIMAHAUNG NMIzineTulT seeltisinaudumallugUientdn (critical il setting) 1u13%iln
MannsanseAuln Wueufiiug vieemedany weansseanunniuluvsensvganunseyiuiulugnauin
Id . dy =3 % (% P

Wuraanuu (drug/alcohol abuse, overdose/withdrawal) 4aN2a1NUNITUIALAIUVDIANDILUUAUNAY bUBDINA
gURMAVIONAINIAR (trauma, surgery) liaviaanlienauesdunau (cerebrovascular disease) Lilpsonaas

(CNS tumors) wagn1sineszuulszamaIuNaIs (CNS infection) Niluaninglel

2) Remote symptomatic & cryptogenic seizures

omstninlaelinutiadevdewanszsiu (unprovoked seizures) Fsnguilfunguiliieafunmaidulse
audn (epilepsy) nerunalnnisiialsaaudnfiGend epileptogenesis Faduvuiunsiuasy normal neuronal
network 1 hyperexcitable network naudiinliifiugnsine uwigthefifulsraudnfanfnlnFess uay
Aaenstnengle ﬁqﬁ?u?iqLﬂumjmﬁLwaémsﬁmim%’ﬂmﬁwmﬁ’u%’ﬂ (antiepileptic drugs)

Megsvadlsanguilfie 2.1) idiopathic (genetic) lgITesiuiugnIsURAUNA Io1RlinuaNYs, 2.2)

'
I I

remote symptomatic L‘TJ‘Lmamwwuwm%amwwmamaﬁL“f]umLwruaﬂumwffﬂ e 2.3) cryptogenic Tainy

q

1 d‘ 1 1 = dl U v 1
anuieinuvsliseslsandirumliny
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Epilepsy in systemic diseases

dsasmsuluns@nwises epilepsy in systemic diseases AaAugNUsogURNIsalvatlsAautdnly
Useu1n591291U (prevalence and incidence of epilepsy in “general population) ! ienagldidusuuseu
Wisuiulsa systemic disease a1veaulainfiaganuduiusiulsnandnseolilazegisls

Augnvedlsraudnlulseuinsmagllidleysuiuladuniueny (age-adjusted prevalence) lunanes)
nsAnwnuhegluiidesar 0.27 -1.76 lngrranugniimulavss (most common age-adjusted prevalence)
Aofevar 0.4-0.8 dwsugUinisalegluyie 16-51 deusyyinis 1 wauau lnsuandiuluusasysme

15AN14 systemic diseases NdAMUFNNUSAULSAANYN

Mzhansseazdualuunaud wuadu

1) Non-autoimmune conditions lauA
a. HIV infection b. Porphyria
2) Systemic autoimmune conditions

a. Systemic lupus erythematosus  b. Antiphospholipid syndrome
c. Hashimoto thyroiditis d. Sjogren's syndrome

e. Behcet’s disease f. Type 1 diabetes

15919 systemic autoimmune disease WnAMuEsRslsnandnUszanm 5 w1 dnvauzdniiuena

nutduuuy primary %38 secondary tonic-clonic seizures Wulgiis temporal #38 extratemporal epilepsy

&

Ald uwavenanudnvaedniinedenissng (refractory epilepsies) (37971 1.)

A1519 1. Epilepsy in systemic autoimmune disease

| e | orosio |_seneone

SLE 7-40 21.6 (11-42.7)  GTC, partial, M
Antiphospholipid 3.2-8.6 9 (7.7-10.5) Partial

OR: odd ratio, DM-diabetes mellitus
Rheumatoid 1-1.7 3.1(1.4-7) GTC, partial
sidgren's syndrome 1-10 4.3 (3.2-5.6) GTC, CP, EPC GTC: generalized tonic-clonic seizures
Behcet 2-16 GTC M: myoclonic seizures,
Inflammatory bowel 3-6 8.4 (3.7-19) GTC, CP CP: complex partial seizures
Celiac disease 1-5.7 16.7 (9.9-28.2) Any type ) ) i 4

EPC: epilepsia partialis continua
Wegener granulomatosis 3 GTC,CP, M
Sarcoidosis 38 in neuro-sarcoid GTC, partial, M
DM type 1 1-2 3.9 (2.5-6.1)
Myasthenia gravis 1.7 4.9
Hashimoto thyroiditis 2.4 (66 in HE) 6.8 (3.5-13.3) Any type, EPC
Graves disease 1.7 4.7 (1.2-19.1) GTC
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safnateylad (HIV infection) nulsaaudn

Tuffthefndeietleinuaugnuesisnizdnuasisaaudnsuiulssandosay 3 Inelusuauiiy
lsaaudn [epilepsy (recurrent seizures)] Sowag 73.5 mwmﬁmwLﬁu%ul,ﬁ'aszazsuaaiﬁﬂqw,mmﬁyu (advanced
stage of HIV infection) 1iu lusgeg CDA 200-500 nuANNYNUTELINTREAY 38.2 Wy CDA<200 WUToEAY
47.1 dnwazrese1nsinonadunuy complex partial ¥3e generalized seizures

2 yuindevay 11.8 dlsmaudn

dmivanvnvedsaaudnlunguivielsafiaiie HIV 3nnsAnwivils
Julsauszdiedidu Soay 64.7 1ina1n remote symptomatic epilepsy [lnedl PML Savay 41.2 % uae
awndugSesaz 17.6] dlaeSosas 17.6 10U cryptogenic epilepsy Tun1s@inuniinu status epilepticus Soeaz

5.9 Futhenmuandnseilondedin

15 Porphyria AulsAautn

13A Porphyria Lﬂuiiﬂmﬂﬁuﬁqﬂiiuﬁmﬂﬂﬁﬁﬁmimwa@LLU‘U autosomal dominant %38 autosomal
recessive YMALANIINANURAUNAYIUUIUNITES1981S heme (heme biosynthesis, gﬂﬁ 1.) wulwsiluauau
MswiEniAnURALY (alterations in the enzymatic pathway) asaliiinn1sfwasans porphyrin uag porphyrin
precursors Tunszuaiden wiadu 2 slareviin hepatic wazd erythropoietic

U7 1: nsEUIUNnsa3e Heme

Glycine + Succinyl coenzyme A

ﬂ (Aminolevulinic synthetase)
Aminolevulinic acid

ﬂ (Aminolevulinic dehydratase)
Porphobilinogen

ﬂ (Hydroxymethylbilane synthetase)
Hydroxymethylbylane

ﬂ (Uroporphyrinogen synthetase)
Uroporphyrinogen III

ﬂ (Uroporphyrinogen decarboxylase)
Coproporphyrinogen III

ﬂ (Coproporphyrinogen oxidase)
Protoporphynnogen IX

ﬂ (Protoporphynnogen oxidase)
Protoporphynn IX

B (Ferrochelatase)

Haem
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ansvedlsaiiilénsenisaussuuuenaue [extraneurological (Wu Uanvios pauld e1deu n1s
Fauesilaiaund indeuslufieuiinund A M’%@ﬂ’amﬁﬂﬂﬂﬁmaqﬁmﬁﬂﬁuq Wudw)] waven1smieseuu
Uszan (neurological manifestations) ln peripheral neuropathy (WUUBEJV]'E!@) in 3 (Wdu complex
partial seizures with or without secondary generalization) LLazmﬁ]L‘ldﬁJu“ffﬂgULLUUSu‘]léjlfdu generalized
tonic-clonic seizures, absences, myoclonic kagtonic—clonic seizures 81115N193ANY (psychiatric and

cognitive/mental status disturbances)

Aanses Ul porphyria 15U (porphyric attack) lawA srdudnuieda (barbiturates, diazepam,
phenytoin, carbamazepine) m‘Uﬁ%auzUNiﬁTﬁ (sulphonamides, methyldopa, tetracycline) Eﬂﬁluﬂ Taun

Y A

antihistamines, amphetamines, cocaine, excessive quantity of alcohol WAYANITUNNDE1NNNTEAUA

nMsRnde Maneasss Reufiusynion

nalnnsiintnuselspaudnlu porphyria (pathogenesis of seizures/epilepsy in porphyria) linsiu
Ut uiidedninnanuinunfvessesulnieudisnas (metabolic imbalance such as hyponatremia) waz
91AAIINNAVDIANT porphyrins Ainneuainsisuliviatediieauss ifin cortical lamina necrosis,
extrapontine demyelinolysis, brain ischemic damage, infarct, anoxia, posterior reversible leukoencepha-
lopathy syndrome ma’wﬁi’hﬁwmmﬁaamqashqm’;sauﬂmaLﬂuagmﬁ%ﬁm%’ﬂ “a potential epileptogenic focus”
uenaINmIRnUnFuazings d-aminolevulinic acid (ALA) enauiu direct epileptogenic effect W51z ALA
finasie GABA way clutamate receptors lneuaueiisediu ALA #ing qzfudannsuds GABA 7 synaptic level la
Tunynnasaileldans ALA WlUE cerebral ventricles Wunanszduaies

griudniivaensdadmiulsnaudn Téun sabapentin, levetiracetam, vigabatrin, pregabalin usigndi
mﬁmﬁzéju (potentially porphyric attack) len carbamazepine, phenytoin, phenobarbital, lamotrigine,
clonazepam, topiramate, tiagabine d1113U oxcarbazepine mswandsuiianerariliinludenludons
(hyponatremia) mﬁé’qmﬁ%’aaqﬂ (controversial) @@ valproic acid

1A systemic lupus erythematosus (SLE) Aulspausin

Tulsa SLE ensdnifundlslunasinisidads ! fafufsdanuduiusfuuiueu 9innsinumils’
AnwilugUhe SLE 91w 518 Ay Aemuuiu 4-6.8 U wudn 88 AU (Fewar 17) donsdn fUle 60 au (fesas
11.6) wuen13tniuein1susnues SLE (primary manifestation of SLE) §Uae 23 Au (Sawaz 4.4) dnaneany
AnunAvnaumuedn fuae 5 au (Fawax 1) Wulsraudnneunisidedelsa SLE

nalnnsiindnuaznesanIw (pathophysiology & pathology)6 Filavsuuddn widoninannans
Hadeiviliaueinund o1a1ina1nn1sdniau wieviaden (vasculitic, lupus vasculopathy, lupus cerebritis)
flesan cytokine effects, autoantibody-mediated lesions, choroid plexus dysfunction, abnormal hypo-
thalamic-pituitary axis response WuwnaliiAn microinfarcts, subarachnoid hemorrhage, meningeal hemo-

siderosis

Q ((%om&jm% @W 2017 ; issue 1 : January-April



Biomarkers d@wsuanasiinun@lu SLE 1aun antineuronal antibodies, antiribosomal P protein

dmiugthe SLE nildniensaied Tidndusodldeniudn wagniinistngvseitadslsaautnauise
Asantvenle

1A antiphospholipid syndrome (APS) nulsaaudn

13i9199,8W primary w3e secondary antiphospholipid syndrome (870 SLE) © nnswu antiphospho-
lipid antibodies (lupus anticoagulant, anticardiolipin, anti 32 glycoprotein) dusiusiunisiinaiziden
uwisfde [hypercoagulable state (venous #3e aterial thrombosis)] me%ﬂw’quﬁﬂiim (obstetric
complications) wagnuaNuRaUNATeIIZUUUTEAI™ WU lsAraealdonausd kazdn diusunnisdniilania

WRTNDT (recurrent seizures) 2 411

RnMsAnemile S

\Aeifulsnandnlu APS wuamynveslsraudnlu 10 APS uag 20 APS (30 SLE):
Yoway 6 uay 8.6 MU Woinalnmaislsraudnigatesiu 1) nmslivasaidengasiu (thromboembolic
event) uazfin1nadss (odd ratio) 4.05 wh 2) Maiieviaamidensniau (cerebral vasculitis) 3) iloavesdniay
(cerebritis) 910 direct immune effect of autoantibody 4) antiphospholipid antibodies onailnadiuds GABA

viliidl neuronal excitability

15A autoimmune thyroid disorder nulsaautn

9 ud triiodothyronine (T3) 81aiinase oligoden-

AMuduiusvedlsavivsesanulsnandndsludniau
drocyte differentiation waznuinnisvingesluuissesnlugaiainnyasegiifiinsaiyimuvesdussaziin
1% cretinism 13A autoimmune thyroid NdaNudNRusAUlsAaNTnAe Hashimoto thyroiditis Way Graves

disease

Hashimoto’s thyroiditis 1 Encephalopathy as indicated by cognitive impairment,
HT) Wulsannuldusy I auto- neuropsychiatric features, myoclonus, generalized tonic—clonic or

) , ) ) partial seizures or focal neurologic deficits;
antibody #1® thyroid peroxidase

(TPO) 38 thyroglobulin (TG) &
. CIP o 3 A euthyroid or mildly hypothyroid state (with appropriately raised
LAEUNNNTIUIRYAINITINN 2. TSH levels);

2 Serum antithyroid Abs as above

4 No evidence of infectious, toxic, metabolic, or neoplastic process;

mqiwﬁl 2. N9 N1SITNY 5 No evidence of specific antineuronal Abs that have been

Hashimoto encephalopathy implicated in immune-mediated encephalopathies

(HE) 6 No clear findings on neuroimaging; and

7 Complete or near complete clinical response to steroid
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amavsszuulsgamity HE Juldnaneguuuy wu

- Intermittent acute/subacute encephalopathy (Hashimoto’s encephalopathy)
: delirium, cognitive dysfunction, depression, agitation, psychosis

: seizures (66%): any seizure types, refractory epilepsy, status epilepticus

- Others: stroke-like episodes, movement disorders, migraine

Astindenig HE wauelugUleduilianunsamanveg (encephalopathy of unknown origin) lavse

[

Iniifesion135nw (refractory epilepsy)

WYIBANIN N33 azn1aLtiulsATes (Histopathologic & Natural history of HE) mMsaesuulas
YodauDd 4 kU 79 1) gliosis, 2) demyelination, 3) spongiform transformation (CJD-like) wag4) marked

vasculitis of venules only

U ! dy 1 . a 2 a dyl . .
N33 WudlsAtlnouaueIneYn steroid A 3958n15ALIT a steroid-responsive encephalopathy
associated with autoimmune thyroiditis (SREAT) Tsa1i399n7 110U benign %38 treatable condition wsisin
g llieannsavien steroid

15A Sjogren's syndrome Aulsaautn

15A Sjdgren’s syndrome LulsA autoimmune N5e5weraniaguwazsouiin (chronic, progres-
sive lymphocytic and plasma cell infiltration of the lachrymal and salivary glands) lspilananutiiaslsa
WemsenusmAulsa autoimmune duq L 10

p1nsvesvuulssamnuladesas 25 lnenueinisdniesay 3-10 warseuay 47 vaaduienueIns
N958UUUTEANMINUINBUDINTAWAIMTOUINIIS (sicca symptoms) HaN13A5IaN VU URNTAUITNIS
f91N5n9sEUUUsEaImAe HLA-DQB1*0303 allele wag anti-Ro antibodies

1sm Behcet’s disease nulspaudn

Ts Behcet nulunameyesninwend wazilevmaninudesio ayiusennaiswuaviofenans uas
Lﬁ'snsﬁaﬁu HLA-B51 ®1n15%anvedlsa Behcet bawn 1) recurrent oral or genital ulcers, 2) uveitis, iritis,
retinitis Az 3) positive pathergy test @115Ua1N1IN9sEUVUIEAM (neurological involvement)t wule
fovay 10-23 lnsaufnunfasduil parenchymal brain lesion wagvaenidonunivsonasadendisniay
fUaelsn Behcet wulllsaaudnlisesay 2-16
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TsAu1uau (diabetes mellitus) nulsAauYN

Tugthaiwmmuviastin? 1 wasaiin? 2 annsanvemsdnldiesanseiuiiniaiauni (Dysglycemia)

1 a a & A L 14 < (Y N .
LALANIEYUAN 1 L'V]’]uu‘l/lﬁﬂ"\]sﬁﬂl@"\]’mﬂﬁ'mL‘IJL!ﬂ'ﬁ@ﬂLﬁ‘U (neuroinflammation)

Type 1 DM Avaudn (epilepsy) W’u*jﬂsﬂmem%ﬁmﬁLﬁmmwm;ﬂsuaﬂiﬂawﬁ’ﬂqm’jwawszmm
73l L (most common age adjusts prevalence) 3-6 i1 (5e8ag 2.4-3.2 iguriu 0.4-0.8, OR for epilepsy
4.9)

aznseniauli type 1 DM anuwasuseusiin pancreatic islet cells wagdin15a319 antibody to
glutamic acid decarboxylase GAD)M &4 glutamic acid decarboxylase (GAD) Dueulsifiidusiga (cata-
lyzes) ¥UI1N1S decarboxylation 911 glutamate lULdu GABA (gamma-aminobutyric acid) wag CO, MINY
anti-GAD (>1,000 U/mU) da3fusausdlsa immune-mediated disorders Tsafifauduiugiu anti-GAD
laun stiff-person syndrome (SPS), cerebellar ataxia, limbic encephalitis wag temporal lobe epilepsy
Judu ngdnuaglsrandnluuimueiad 1 §elifinnnuuidnindunalaensaves GAD-Abs Fefosfnu
Wisfsstely

IS@WHQﬂiﬁJU']Wﬁ@ﬁWUﬁQLU']M’J’]ULL@%IS@@EJ%’WU@@ generalized epilepsy 31U laln POLG1 gene
mutation (the catalytic subunit of mitochondrial DNA polymerase), mitochondrial myopathy, encepha-
lopathy, lactic acidosis and stroke-like episodes (MELAS) Fa MELAS wuaudnuasiuimudosas 85 uas
Souay 36 ANAIRU

GENL

IsAngqu systemic disease wuadulsAn1e non-autoimmune wag autoimmune @11150WUATIEN

=) 3 1 Ve YV ! ¥ v 1 dyd 3 A aa U 3 U
vsalinaudnsiulatedosas 20 warnuiUssunasesay 30 vestumaiiennistnrieiiadelsnaudnnou
Nz3dadulsANg systemic Wa1tu 4A9115A systemic autoimmune WLAIUIEBIVOIN1ITN/ANTA 5 11

Wiaiisuiuanugntiudsesinsinly

nalnnsiAadn (epileptogenesis) Tunguinanigslinsuuida uslungy autoimmune dedtnae
Aendosfiunnsadng autoantibodies uazneliiin n15uda cytokines way chemokines viiliiiioanonse
vaoadeninnseniEy wasiinsunduriemevesiedessuuUstamaiunans idensanvsevinden vl
Anensntuluitan
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Practical point of using anticonvulsants

NA.NN.SUSHU d59aLaUn
ANV UNFINITUARLN AAITMNFYNTTU
AMLLAFVANERNS NN

ASEIINUTN LASUUTENIUNDUNIDNAIDINANS ...2

grfudnifussduseneuiiddglunissnulsraudnszezen Tneddnisuiniseniidevld Ao nns
Futszyumeun Gensuimsendeiddasdtadedosomsfumdddddonadosiunfiasanuszneulu

=

NMSAMUANAITRINITUSINSETUen Wislilasesuaiudnludeniidesnis Insownsenainavilisyaueily

o w

= a 1 g = . <
WwoaasuLUaIIUTURDUNIIAATNYY (absorption process) tWud Aty

nszuUMIgRTNeTlilasnsiusEnuen lihesdunieglusuuuuidavieuatsa Wedhgnszime
1119 ﬂizmumi@m%mzﬁumﬂm'iLLMﬂéhsuadLﬁm&n (disintegration) ntudaAnmaazansvesen (dissolution)
Ju drugualgatdimuundsiuindes fe WouaUgadngnazmizeims tlunssimzemsagyinli
Waenuaugaazane seenfiussTlulalyaiaaziinnsaransveseutuisiiusudinsioly ndsannenazarudn
FasAnnmagaiuresennmaiuemadignisuadendely Taonispeduilinasinfiuinadlddndus
wazinaieniigngadudndnszuadoniazidondt “AndiusyAviua (bicavailability)” 1NnsgUILNTIRINGD
azuiuleinn %gumaumiazmasummé’mLﬂu%gumauﬁwé’fﬁyﬂuﬂizmums@m%mmL%"]@jﬂiml,al,ﬁam WALAIAUAAT
FrsednSraveteusazuiin

eI INATRIIMTHENIAATNEINUIANN TV IINSAnU AT e senineniuenms (food-
drug interactions) #vdnalitinn1siUavulUasanundyaauamansueseninduld (pharmacokinetic drug
interactions) lngaziinalilAnnisiuasunlasesszauenlunssuadon Wiunenalnang q Al

1) 9159 zINANLANUTUNIAIUNTLINIZDIMS T9019dINafBN1TazaNe InslanzeNfoa#e
[ 1 Q’l’d ) [ 2 [ [ v a
aNnudunsalunisazalgen Wi ketoconazole 81U ANTNANUINTUADITUUTENIUSINAIDIMNT (VU -
T3ibAY 2 FlUIamMIUDIMIS)

2) srvneialiaunsanuseanneanudunsngila wsegnvhatsluannzanudunse wu eingu
proton pump inhibitors FsdududesiulssmusNiianvazfinaninouniasing (Neus1ms 1 42lue %3
VRIS 2 FaLa9) LiveliendATIUsEavaNageUy

3) M35UUTEMUITINAUIMNITUNYTEAY WU 81 levodopa fivawnsnillusauas agvilvien levo-
dopa fifntUsyansuaanasls ins1n139aduen levodopa Wdnseualianizdese1de amino acid trans-
porter Miagusnaatdian Fudu transporter Wearuiunlglunisgadunsaeziiluilsanemsussaniusiv
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4) 91sunviaiinavinlimiaduansUsenausdoudusnindu il lianunsagaduingnssua
& [V ' . ) aa = cs =3 a
\donld Wy 81ngu fluoroquinolones e INTLAAGENVTETWWANTUUTIMES

dlounfinnsannavesemsdea sy ansuavesenfutnnuitendudndnlngiilifesnissuusemu
dlelismiuemns (muneanudis Msmugndeneing viendsemsudidsliiiu 2 99l agliinasinly
\AnnsAsunlasesaniiusyavsnavessiudn udenaazyilienssivesnsgedue wiesyeznailvisesiu
ggeanluldon (time to maximum concentration, Trax ) WasuuUadluls egndlsAmumsivasundassnm
Swesnsgeinenirdsnadesdonanisinulsaandn wuidetudnuiseiafiasfanisudsuudaseida
Uszansualsilelisauiueims (msedl 1)

57971 1 gauaniRmanduaaumanidunsgaduvesenfudnilolilaesuusemu b 2

AN Ui N ANEY srALENgagn 1 HATB98U1TAANITAATHEA
Usedndna | 1den (daluq) NAGD T, nasa AUC
Gasay)
Conventional AEDs
Carbamazepine IR 75-85 IR 4-8 © High fat
CR 15-35 CR 3-12 increases AUC’
Clonazepam >85 1-4 © ©
Diazepam Oral >90 Oral 1 © ©
Rectal 80-100 | Rectal 3-30 min
Phenytoin >95 IR 2-6 © High fat
Susp 6-12 increases AUC’;
ER 2-10 Yes, when
administered via
nasogastric tube
Phenobarbital >95 0.5-4 Yes Yes
Valproic acid >90 EC 1-8 Yes ©
Syr 2
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ARGy AN FLAUENGIGA b HATBI8IUNTABNITAATHEN
SIERT RN Aen (Falug) NAaGa T, Nasa AUC
(FR8AY)
New AEDs
Clobazam >90 0.5-2 © ©
Gabapentin 30-60 2-3 © ©
Lacosamide 100 Adult 1-3 © ©
Child 1-6
Lamotrigine 98 1-3 © ©
Levetiracetam 100 0.5-2 Delayed ©
Oxcarbazepine >95 OXC <1 © ©
MHD 4-6
Perampanel 100 0.25-2 Delayed T, ©
about 2 h
Pregabalin >90 1 Delayed ©
Topiramate >90 2-4 Delayed T, ©
about 2 h
Vigabatrin >50 for S-(+)- 0.5-2 © ©
enantiomer
Zonisamide 100 2-6 Delayed to 4-6 h ©

AUC = area under the curve; CR = controlled release; EC = enteric coated; ER = extended release;
IR = immediate release; MHD = 10-monohydroxy metabolite; OXC = oxcarbazepine; susp = suspension; syr = syrup;

Trnax = time to achieve maximum concentration
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Pnessaziuldin erfutndiulngaglildunansenudlofuusemundauems fie laivinlsenda
UszAnSnandounlas wio1aazdnavihliensusilunisgaduendinseuadonveseniudnuissiiandreaniutng
FomndunssulszmussuinaedesinsgldfnailissdnsammionisiineinslufisUssasdvosen
Wasuludleiieuiisuiunissulssnusnewiorhs fiduisonnagdldhentuindlngansoasliuims
g1l UVULY D993 B WS UUTEMUL N0 MDA

wid gt uiueein Taslanzen phenytoin lusidedvirmssSadufimy deazuims
gnrouvidendienms nanAemnlunssulseniugn phenytoin sUkUuiaviauaUgandsovnsilaiTiuzanm
lusfugs wuinonavilvienTauseAnBuatesen phenytoin (Dilantin® Kapseal) Lindulduszannuionas 40 % us
vesmsaneilinunsdsunawessyiuanlunssuaden 5 Wuieafuiuen carbamazepine satiu Tuma
URUR wnndaisaziinueidnisiuyszniugn phenytoin %38 carbamazepine naitanls Tnglaifosdatuile
9113 wimsazuuz Vs TuUsEueludnuamidy liasuudas Weazldiszduen phenytoin luiden
firoutsnd

Ussifufidedlininudifyuinninfienisusmsen phenytoin H1uaN819l191M1 M9 NTINTENY
9915 (nasogastric tube, NG tube) nd@1IA® N1SUTWITE1 phenytoin N1UN1S NG tube AR IMITNIINTT
Wg (enteral nutrition) WuiANTUsEANSNaTee phenytoin azanadlduindeiosay 70 owndnisiia
asUsznoudediousywingen phenytoin fukaaey (calcium sulfate) wielusiu (protein hydrolysate) i
agluamsnienisunng FauFefianusdudesuimsen phenytoin sunuudinvdouatUyaiioangniiia
(immediate released) w¥a3UuuUE T MIIUAENDY (suspension) Creunagnddlitomamisnisunndogation
2 $alus uazazdewinisdeaneliennis (fushing) ndslienasaudadsinlaiusunns 60 fadanseae 7
Gensdlfildien phenytoin sUkUVENTUIUREnoL Wit deudineanquiisnnuaty wusilideasely
tiUa 39S 20-60 fadang neulfeunitaede eastaslenazaeldfuasgetuldtedu

uagdunisihen phenytoin 1ugULLUUEJ'1§® phenytoin sodium?8 11U3M s 19UINEIUNIG NG tube
ndunuin emnsmemsunmslaifinaivliediusednsuaveden phenytoin lugduuuianaaiasunias s
pradudnmadennidiunduasld wikesiidsrlddeftoradiuduldde agnlsiau mnlsiannsadmue
181N13UTI587 phenytoin Tivsannsliemisnianisunndld e19dndudevinisfaniussaven

phenytoin luiden sauiun1susziiuenismeadinuesiUae el wingdhedadszivenlubfennainitseau
g1lvkasne e19aziduiesuSuiiinauinen phenytoin Tofnniu

Tavagy srfudndrlunganmnsafiazimunnariuussmusndunounsendaeimsild sl Jusu
ANaTAINIUNTUIMSEIvesliswsiazse uimsazkuziisulsemudunafeniu ensiu g1 phenytoin
flaguimaiuasnddiemsdefisszis msizensmemsunmdAliungiisanunsainujisenduen
phenytoin wdwhlimdUszavinavesenanas deoraduanmayiliiiieliausamuaueinsdnls
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h | Ig ht from International Conference

Highlight from 6 ™ London-Innsbruck Colloquium
on Status Epilepticus and Acute Seizures, Salzburg Austria

UN.809 Yulsad : lsmeuiangaumm

unauiznandwieluilunsagunisussenefiddey Weniuen Brivaracetam Jsussenalag Professor
Eugen Trinka Tuﬁ’mﬂiz‘qu Status epilepticus 71 Salzburg, Austria LHDAUADUILEIBU W.A. 2560 NINIUNT

Aewsuiseuietudnind udinasddauidAgduduin endilndidanuuansiineinguin
agsls duszansamlunisemuaueinisdnlafninenguinivield natradeswetendusgials danldladu
auldandnusziamlatig udu

Weosnilunisussenefidaaididaiiies 20 w1 ilenenalinseunguisnuniisnfen1sAney
o

a

Wavnluunanuisadudrunidanuiiausianizaiungdd

=

i
Aoy Wilsulaiuureferences Wluvngunaiu wind

LNNEVIUlAABINITAUAIIALLGL

81 Brivaracetam (BRV) Lﬂuauﬁuﬁ“ua\‘i piracetam ﬁaaaqwémaﬁ%mﬂa SV2A receptor TUshuluanes
FeFuRuwuU high affinity sﬁqag”lu%gumsﬁﬂm Phase Il trial Tugmugdldidu Adjunctive treatment AVPHIED
audrawiziluglngsldsunseeusuudavisluglsy, owdn (Rausony 16 T) uas wawian (Rausery 18 )
Imaﬁﬁy’wﬁm%’uﬂszmul,wuLﬁ@, LLUUﬁWLLﬁngLLUUﬁﬂ (FDA approved in February 2106)
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Tuudves Pharmacokinetics: NM39adu szasianaionansuusemuedadiluaivilienududy

=

gegane 1 97lug (range 0.25-3 hr) fidAdiurIAYRILIRILA 10-600 HadnTu

n3nsEAeen, srdauaudaTuiulusiutos (<20%) Wlrennsyanglurnsenigldroutneg (Volume
of distribution =0.5-0.6 L/kg) Indifigariu total body water volume &1 BRV gn metabolized H1uauIuN15
hydrolysis of acetamide group wagdususiulagru CYP2C8, 95% engnindneanniely 72 Fluslaed 9%
oglusuuuuiAy drura3adinveserazegi 8 dalug

AMULANAILULLS mechanism of action v84 Brivaracetam nu Levetiracetam M@ugafaluaIunig
JUfiu SV2A receptor proteindl high affinity n91 10 Wiuazdinase Na channel sy Fsaguidumisnenadl

9Inn"57 Brivaracetam EdURU SV2A protein k&3 §3@11150919% inhibits Voltage-Gated Sodium
Channels (VGSCs) l¢8ndae Fain1sAnuinavesen BRV de VGSCs Tu different cell system tiudinasionis
anv4 Sustained Repetitive Firing (SRF) waoll
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e BRV UU VGS current Qﬂﬁﬂu N1E-155 neuroblastoma cells, cultured rat cortical neurons
and adult mouse CA1 neurons. SRF Qﬂi’ﬂ‘lu cultured cortical neurons and CA1 neurons. BRV 100-300 uM
gnSeuLiiguriu 100 uM Carbamazepine.

nn1sAnwINUIT BRY lalladinase SRF Tu neurons $4Us®i1n15% BRV inhibit @53 VGS current 1
Lilsfinuaudfilu antiepileptic wiognsla Fadaaunarinalandnuesen BRY dufan1sduwuu high affinity
flu SV2A proteinkyintiu

Professor Trinka laen abstract (unpublished) Lun1s@nwilu audiogenic mice Inglii single oral
dose of 0.82 mg/kg of BRV and 6.5 mg/kg of LEV &1 BRV @w1sar1uidng blood brain barrier lsi3an31 LEV
Fedawaloangrinudnldiiininderieutu LEV
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fn1sAnwluld pharmacokinetics ey bioequivalence, Phase | randomized open labeled
WIBUBUAUTENING 2 preparations Tu part AT# 10 mg BRV intravenous infusion nelu 15 uI wse
bolus 12 3unft ieuiulsi oral tablet Gawudn A single 10 mg dose of IV infusion or bolus & bioequivalence
WU 10 me oral tablet daulu part B Tin1suSuiiia dose woe BRV 1fu 25, 50, 100 and 150 mg 15
minute IV infusion WBUAUNIIUTIITET WUU bolus 50 mg/min 1é’waa§11’j'1 exposure (area under the curve)
BRV L8ulus dndiuves dose ud anudndugeaaliifudadiunuvuine Tasfisefunnududugsgaazny

maalnsuelugaluausn

UnuIMveds BRY lu status epilepticus asfifildlu stage 4 (super-refractory status epilepticus) 34
Lﬂuiwzﬁammmimuqm%’ﬂ %4 Prof. Trinka Mgt iaueuszaunisainislden BRY lugUae status epilepticus
6 578 (Salzburg experience) HUNSANYILUU retrospective study Rausiieuunsiny Ja.a. 2016 Sufou
HunAu A.e. 2017 ﬂ'%aﬁlﬂmq 71 ¥ Ju electrical status epilepticus 3 378 Loy W super refractory status
epilepticus 3n 3 MeFaman1sAne T liwanaianIsg
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nAsANYNT AN BRVANTHIU status epilepticus Failnavinleinisnisedinfduiud 2 518
dl‘ af af v A A o o = %
wazadulwauesfdu 3 918, Glasgow outcome scale Ausowaz 83 Wiaisuiunauwinsunazluiinatng
a U o o = 2 L7 . U U 6 o
Weason1sinuveidlauaslen 39asuladinisly intravenous loading BRV duiusiuseastiain1suausn.
g 5% 9 v U saa aa Yy ! 19
iduas lisioadn NICU wazlinaawsnanisnadnlaausiAannuatieimesss ninenisiaen

Tuneuvnensussens Prof. Trinka léaguiAeaduen BRY 1indne fe Tuud IV form m1su pharma-
cokinetics laiwans1efulun15uSnIsWUY infusion or bolus uen1NH Ly preclinical studies &1 BRV €73
anusosudi blood brain barrier l@agnesinEanasuiniseanlag bolus or infusion Fureviusaailsd
nathaReaTinuyesfindiendtuenfidug e daaueu fuw Uindsey uwasddlinumenunadiafosdoundy
foni1s§nwn 9n15lden BRV Tu status epilepticus ﬁLﬁatéuﬁuﬁﬁuﬁﬂﬁwLﬂuﬁaems%aﬂaﬁlﬁu Randomized

controlled trials AuNTU
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Epilepsy in the era of genomic medicine “Epilepsisome”
:Changing perspective

ayUnsussenginnisanineinssudsy Professor Asuri Narayan Prasad
91N Department of Pediatrics and Clinical neurosciences, University of Western Ontario,
Schulich school of Medicine & Dentristry
%ﬁﬂﬁl’]ﬂﬂﬁtﬁﬁliauﬁUiiﬂﬁﬁ £ ’S’uﬁ 24 4n31AU W.A. 2560 &l Ii\‘lW‘r’J’]U']ﬁi’]ﬁJ’]%Ua

Goudedday WEY.NTIAUINTS ATEITION, WA.UNW.ToEA AIARSITY

1 ) 1 = ] ) ydy a [ a .
N15Usse1gaziUady 2 d1u Fedruusnaziduanuinugiuuausen1siiedfuiies genetic uag
epilepsy NdaNMRNNAINTUENTTH TIDaNsenmegnagUle wazludiunansveanisussengasiieItoaiy
N1IENN metabolic and epilepsy

Section 1: Basic knowledge of genetic and epilepsy

Foundational Milestones in Genetics & Genomics

TunaneUehwanfimsfinudeyamaiugmansilusees uaziliewig 20th century faidunisEusiu

U84 moving forward to the genetic and genomic era

Mendelian Diseases/Traits

mnlsaladinisaneneniingitesiu Mendelian diseases/Traits Au3LANAEIiARBULNE UG IR
\Ju molecular basis known (~ 3500 1sa) 1Ju suspected Mendelian disease/Trait ( ~ 1900 15A) way
ﬁﬂﬁﬂfju molecular basis unknown ( ~ 1800 1s5A)

Etiology/Causes of Epilepsy

Figure 1 Advancesin understanding the causes
of epilepsy

Burth Focal epdepyy
anaua ALOUTETIUNG withy MR
Congenital Otreer detectabis
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JUT 1 uansaninuadlsaaudn s ~

Strome

Trawsms
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susceptitiiny
alleics
.'\ WSROt
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1975 (Hauser & Kurtandg™) 2014 paracigm
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iiuInlug ki uly annavedlsaaudninisdsuwdatiulusedudedn danvgiiosuiglaan

[y

fiugnssufinsnTundiluefn (U 1) (Nat Rev Neurol 2014; 10: 283-292)

Uadenszauininliifndenistnuudssnaulusae (Triggers of an epileptic seizure)

« Change in intrinsic neuronal properties
« Changes in neuronal synaptic circuitry

+ Change in properties of supporting glial cells

Changes in intracellular and extracellular environment

Subcellular organelles

« Changes in receptor composition, distribution, signal transduction, post-translational regulation

Tuthsengfisnefiun1svineuves neurotransmitters Wwag receptors wansinefu Tuguf 2 uans gluta-
mate receptor ag GABA receptor Faarmuindleodadudicemsnusniindu GABA system axiinnsvine
WUU excitatory 11nn17 inhibitory Faumsnusniindsdianudssenisiia epileptogenesis lau1nninlu
WinlnBe GABA system 231591191 UU inhibitory

‘Critical period’ of GABA (excitatory)
activity-dependent -
synaptogenesis and — GABA (inhibitory)
plasticity NMDA
c i
= Excitatory
g I Excitation — AMPA glutamate
2 — Kainate
3
®
< 100%
o — adult
o _ function
T —
@ ~
o
&
Inhibition
Rodent PO P5 P10 P15 P20 P25 P30 Adult
Human Preterm Term 1-2yr >10yr Adult

Age

gﬂﬁ 2 1L@ms Schematic depiction of maturation changes in glutamate and GABA receptor function in
the developing brain (Nat Rev Neurol 2009 Jul; 5(7):380)
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Genetic Acquired

channelopathies FiSRpisa with channelopathies
polygenic
inheritance
ﬂ Epilepsies with a
Single-gene major aquired cause
epilepsies (eg, trauma, hypoxia,

vascular etc)

Q

Idiopathic < fj—————f- Symptomatic

Expression of ion channels Genetic-aquired Post-transcriptional modification
carrying mutation interaction due to environmental factors

g‘d‘ﬁ 3 udn3 spectrum of epilepsy

Tuwduas Neurobiological spectrum of the epilepsies ﬁuuamﬁﬂgﬂﬁ 3 (Lancet Neurol 2008; 7;
231-45) FasazidunanusnesuIsAma Ve lARal

Genetic mechanisms

« Oligogenic or digenic inheritance: involves a second hit in another part of the genome
« Sporadic De Novo: Usgnaulusg
- Copy number variations (CNVs)
- Pathogenic mutations in known and unknown genes
- Germline
- Post-mitotic: CNVs within single neurons, Mosaic CNVs in human neurons.
(M.J. McConnell et al., Science, 342: 632-637, 2013.)

[

INYINTNEMUNAIDYUBY recurrent CNVs @snsanulatulsardonnuiaun@nieg ail

« 15913, 16p13, 15911
. L‘Id]umm@‘l/iﬁﬂﬁﬁﬁﬁiy%d Genetic generalized epilepsy

« Shared risk for autism, schizophrenia, ID
@1 Non-recurrent CNVs a@na1sanulalulsansan1iznunana

« All types of epilepsy

 Point to novel candidate genes
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aetulugtheuaumnnianganuiauniuisegns eviliunmdfnisuardwmsiadmsu copy number
variations (The American Journal of Human Genetics 86, 749-764, May 14, 2010)

+ DD (developmental delay), ID (intellectual disability), ASD (autistic spectrum disorder), MCA

(multiple congenital anomalies)
. FansdensrarnuanuinUnilédesas 12 (range 5-30%)
. Epileptic encephalopathy 81atinanAuRaUAfR CNVs 1o

« fUienToINITINAUsENIN epilepsy, brain malformation, ID, ASD, Wagcongenital anomalies

. . I3 Aa ° a a PR 2 o ~
Epileptic encephalopathy tUuUN1IENUNITINNUNAUNAYDIFUDY iuﬁgﬂwmﬂmaﬂmﬂ%mmmi

Fnudtiu aruRaUnfvesndulniatesduilUieidymauiauinisdddansoaiuigannesanin
Y94 UDALDINATIANY WINWUNTIE epileptic encephalopathy Tugisusnvestineranudnwazaieg assoliil

Early onset infantile epileptic encephalopathy

+ Age dependent expression
« Distinct electro-clinical features

- Epileptic activity contributes to cognitive and behavioral impairments over and above the

primary etiology

+ Genetic heterogeneity is common (a similar phenotype may be caused by any the similar or

different pathological loci.)

 Phenotypic variability among single gene defects associated with EIEE %Qaﬂmmaﬂ EIEE @190
Lﬁﬂsﬁulﬁmﬂ structural brain defect, inborn error of metabolism, chromosomal aberration- trisomy, copy
number variation- deletion/duplication, single gene defects W STXBP1, ARX, SLC25A22, KCNQ2, CDKL5,
SCN1A, PCDH19 etc.

« Seizure semiology in early life 14 focal, multifocal or rarely generalized seizure, myoclonic

seizure, epileptic spasms

 Variety of other manifestations: altered sensorium, generalized hypotonia, irregularity of

breathing, abnormalities of eye movements

[

ennslienmedimesitieiniiieinistnuaslava et iunaiugnIsuuIussens 2 18039
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funednudanaenil GA 357 weeks Wmiin 3,030 n¥u Tasunsniony 34 9 1By G2P0101 FUaed
anwelg poor respiratory effort and low tone at birth 3 Apgar scores = 6 Wag 5 7 1 min wag 5 min A"y
ety fuagliiannsaganaulsogisuni fosdld NG tube feeds fheBuilonistniiony 3 fu uazgndasauni
Children’s hospital, London F9n1395195 198N UIidnwae dysmorphic features (epicanthal folds,
hypertelorism, anteverted nares, short neck, redundant nuchal skin, widely-spaced nipples, relative
macrocephaly, edema of extremities as well as overlapping fingers) ddnwalg generalized central

hypotonia

Video EEG as showed below

Investigations: Multidisciplinary evaluation; cardiology, respiratory, genetics and ophthalmology

WaN13INIIINUY

High resolution CT %84 lungs Un#

Investigations 81|

- Urine/ plasma AA: normal

- Urine organic acids: normal

- CSF neurotransmitters: 5HIAA, HVA, 3-O methyldopa, 5SMTHF: normal

- MR head : no structural malformations identified
- MRS: no abnormality in choline, creatine or NAA, no lactate/gtycinel,peaks identiﬁedfv/ r

i~

- Array CGH result: female, copy number variant (CNV)- uncertain significance
ISCN Nomenclature: arr(hg19) 2921.2921.3(134,456,924-135,172,35
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Interpretation: Copy number variant (CNV) was a gain of 0.715 Mb in chromosome region 2q
21.2g21.3, having uncertain significance. This region is not associated with any known human syndrome

or disease. This gain may be rare familial variant.

Next-Generation Sequencing Gene Panels

- Sequence many- but not all — genes, For clinical purposed: can focus on known disease genes,
Cost $4000-6000

Molecular testing: gene diagnosis L& stat epilepsy panel

- Heterozygous variant in the SCN1A gene; C.1261G>A p.Vald21Met considered as a likely
pathogenic variant.

- This variant has neither been previously published as a pathogenic variant nor reported as a
benign variant and was not observed in approximately 6500 individuals of European and African-
American ancestry in the NHLBI Exome sequencing project

- Parents were tested and found negative for this variant- hence de novo change

- Whole exome sequencing showed no other mutations to account for the phenotype.

galugiesisusnTeagulairiymvesainisdn urnedlunanein genetic 71 SCNIA gene FaaunIs
iwhanmueInIsiely

Alreinyizeny 9 e fideym low grade fever, fussy, left arm and leg were twitching lAsun1s
$hwuuU focal seizure with secondarily generalized JUaelinauaussseeiutnrangiuazidlawm status

epilepticus wazanslaniastienigla

Investigations

- Extensive work up- infections, metabolic, biopsy: negative

Syndrome of progressive neurodegenerative disorders with liver failure

Diagnosis established on molecular genetic testing

Compound heterozygote for POLG1 mutation
- Alpers- Huttenlocher type of poliodystrophy
Genotype & phenotype correlation
- POLG1 mutation in the catalytic domain result in severe neurodegeneration

- Hepatic involvement is seen with missense mutations in exonuclease domain

Other phenotypes 784 POLG1 mutation: PEO, sensory ataxia, polyneuropathy, dysarthria,
and ophthalmoplegia (SANDO) @”azfuZuﬁﬂaaﬁyﬁ 7 ﬁqﬂﬁzywﬁnﬁﬁmm@mn POLG1 mutation
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Section 2: Metabolic disorders and epilepsy

Inborn errors of metabolism

« storage of intermediaries

+ energy deficit

+ accumulation of neurotoxins
 neurotransmitter disturbance
« vitamin deficiency states

« substrate deficiency

« transporter deficiency

Tuuduas inborn error of metabolism @w15avIlALAA epileptogenesis lARINTIBALIEUATIAY T

wuldfedeuaz 57 flzyiliiin epileptic encephalopathies (Epilepsia, 56(5):707-716, 2015)

yhluunndfsmssednivlsraudniiotafisatestu inborn error of metabolism widniinge v1slsa
fuanunsadnuld limsuneinsallse uasnmaiivisdamalusinisunindsligeeinuaginnisnsiadeds
HPLC, GC-MS, MS-MS fhegnavadlsauasdsdansiaiidfauantlunisnsdi 1 (Epileptic Disord. 2015 Sep;17
(3):229-42)

A9 1 disease-specific metabolites in body fluids

Diseases Plasma Urine CSF

ammonia, amino
Urea cycle defects orotic acid
acids

acylcarnitines,

Organic acidurias organic acids
amino acids

PDE due to Antiquitin (AASA, PA, NT,
pipecolic acid AASA, PA

deficiency PLP)

PNPO Vanillactate PLP, NT

ADSL Purines

Atypical PKU amino acids Pterins (NT)

NKH amino acids amino acids

@ (%sz&jw& @W 2017 ; issue 1 : January-April



Diseases

Serine deficiency

MSUD

Mitochondriopathies

Glut-1 deficiency

Menkes

MOCOD
ISOD
Holocarboxylase

synthetase deficiency

GAMT deficiency

Plasma
amino acids

amino acids,

acylcarnitines

lactate, glycine

glucose

copper,

ceruloplasmin

uric acid

lactate, ammonia

guanidino acetic

acid,creatine

Urine

organic acids

Sulfocysteine

Sulfocysteine

3-OH isovaleric,

methylcrotonylglycine

guanidino acetic acid

CSF

amino acids

lactate

glucose, lactate

guanidino acetic

acid, creatine

PDE: pyridoxine-dependent epilepsy; PNPO: pyridox(am)ine 5-phosphate oxidase;

ADSL: adenylosuccinate lyase; PKU: phenylketonuria; NKH: non-ketotic hyperglycinaemia;

MSUD: maple syrup urine disease; MOCOD: molybdenum cofactor deficiency;

ISOD: isolated sulfite oxidase deficiency; GAMT: guanidinoacetate methyltransferase;

PA: pipecolic acid; GAA: guanidinoacetate acid; AASA: A-aminoadipic semialdehyde;

PLP: pyridoxal 5-phosphate; NT: neurotransmitter.
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Metabolic causes of epileptic encephalopaties

A list of potentially treatable conditions

Metabolic causes of epileptic encephalopathies
(Plecko 2013)

Not treatable

Disorders of amino acids and organic acids

Phenylketonuria (PKU) Non-ketotic hyperglycinemia
Disorders of Serine Biosynthesis D-2-hydroxyglutaric aciduria

eficiencies

Biotinidase deficiency Molybdenum cofactor deficiency
Atypical PKU (Type B)

Pyridoxine dependent seizures

(Folinic acid dependent seizures)
Pyridoxal phosphate dependent seizures
Molybdenum cofactor deficiency (Type A)

8. Biotinidase deficiency

Disorders of energy homeostasis 9. Cerebral folate deficiency
Glucose transporter deficiency Type 1 Mitochondrial disorders 10. Biopterin synthesis disorders
Cerebral creatine deficiency (GAMT, AGAT) Pyruvate decarboxylase deficiency 11.0TC

Disorders of neurotransmission

GABA transaminase deficiency
Succinic semialdehyde dehydrogenase deficiency

Lysosomal disorders

Neuronal ceroid lipofuscinosis
Sialidosis

GM2 gangliosidosis
Congenital disorders of glycosylation

CDG I, Ij, Ik

a Y 1 Y =
'JV]EJ']ﬂiEJﬂG]'JEJEJ"I\‘]QU'JEJiWEW] 3

- fUaenmsneny 10 Ju dlymiionnistn lnglifionnsld UseTRennisdnnu 2 asulukuu GTC (eyes

rolled back, 2-3 minutes, several split-ups and irritability) ;Eﬂwlﬁ%’ums%fﬂmé’w empiric antibiotics Lag

[ o

acyclovir ﬁaugﬂmmmmm center Tu London

- Usiin15Asnsss Unf maeaasuiivue Wifideymn abnormal fetal movements u1sauiasnislas
Y3 OLDANBIDATTNINNITAIATIA U/S Wull polyhydramnios Untinusnaaen 4,054 nsu Apgar 9 and 9

: 91M13¥NLlegNdeiINEe center MIUANTNAIY lorazepam x2 kagld phenytoin (loading Uag

maintenance)
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: Initial EEG showed dysrhythmia, bilateral central and temporal and vertex spikes compatible

with lower seizure threshold

: EEG on phenytoin: as above + brief ictal rhythmic discharges of short duration consistent with

electrographic seizures

: M5ANYNADINNTT add 1 clobazam (2.5 mg PO BID) usdaiian15¥n (variable, in clusters) A4l

n15lien levetiracetam (100 mg BID)
: evdsneudnle 48 9alue Fslvindutnusmeen phenytoin uas levetiracetam (+ rescue ativan)

: wanaINURgadinag trial of pyridoxine neundutu fuenduun readmit Tu 10 Ju Fadudrufen
fiun1san pyridoxine e1nsdniondusn readmit wudntemdnilunuu infantile spasms Tuunsase Jslausu
81 phenytoin aonuaglit vigabatrin

: The following EEG showed significant improvement, with minor degree of persistence of focal

spikes over right central temporal regions

Investigation for pyridoxine dependent epilepsy

. Urine: AASA elevated at 2.82 (reference<2.0)
. mM33nw3adu pyridoxine (75mg daily) + folinic acid (5mg BID)
: Next generation sequencing
- Chromosome 5g31
- Two heterozygous likely pathogenic variants in gene ALDH7A1 detected:
o Exon 6: p.Gly202Asp variant as a substitution of aspartic acid for glycine at amino
acid 202
o Exon 7: p.Thr222Ala variant is a substitution of alanine for threonine at amino acid
222

Pathogenesis

-Pathogenic mutations in the ALDH7A1 (antiquitine) gene
-AASA (A-amino adipic semialdehyde) is in equilibrium with the cyclic compound1-piperideine
6-carboxylase, which forms an adduct with pyridoxal-5-phosphate, the active vitamer of vitamin B6,

via a Knoevenagel reaction
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Treatment

- Despite adequate seizure control, with pyridoxine monotherapy, 75% of individuals with PDE

have significant developmental delay and intellectual disability.

- Thus, “triple therapy” to reduce putative toxic metabolite from impaired lysine metabolism

is also utilized.

1. Pyridoxine
2. Lysine-restricted diet: to limit substrate that leads to neurotoxic metabolite accumulation and

3. L-arginine: to compete for brain lysine influx and liver mitochondrial import.

(%

HUhes1elsasindenn1stniitinann pyridoxine dependent epilepsy
Y

q

Closing remarks: when to pursue genetic metabolic investigation?

- Prolonged persistent suppression burst pattern NOT accounted for by drugs, absence of any

hypoxic ischemic insults

- Neurologically abnormal infant

o Seizures- any type that are treatment resistant
o Profound hypotonia

o Autonomic manifestations

o Paroxysmal movement disorders in early life
o Dysmorphic infant

o Distinctive clinical features

- Characteristic electro-clinical syndromes: MPSI(migrating partial seizures of infancy), EPC

(epilepsia partialis continua), IS, LGS, Dravet
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What tests should be performed?

Array CGH- deletions duplications

Gene panels- Commercially available

- Exome sequencing (WES), Whole genome sequencing (WGS)

Biochemical tests- work with biochemical geneticist

Imaging studies

- Invaluable and noninvasive

Should be performed routinely in every case of early onset epilepsy

MRI: Structural abnormalities should not preclude search for [EM if suspected

MRS: lactate, creatine, glycine peaks

CSF analysis as a window to brain chemistry

- CSF specialized biochemistry tests are being increasingly used in the investigation of neuro-
logical conditions with normal extensive metabolic work up

- Glucose, Lactate, Amino acids, neurotransmitter studies

- Specialized methods for collection and transport

- Specialized laboratories (K Hyland, C Jakobs)

What the research work identifies

- Co-expression network of 320 genes (M30), which is significantly enriched for non-synonymous
de novo mutations ascertained from patients with monogenic epilepsy and for common variants

associated with polygenic epilepsy.

- Genes in the M30 network are expressed widely in the human brain under tight developmental

control and encode physically interacting proteins involved in synaptic processes.

- Analysis of M30 expression revealed consistent down regulation in the epileptic brain even

in heterogeneous forms of epilepsy

- Functional disruption of M30 via gene mutation or altered expression as a convergent

mechanism regulating susceptibility to epilepsy broadly.

- VPA is one drug that reverses this down regulation towards normal health
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Interesting EpilepticCase e

Hippocampal sclerosis in patient
with history of cerebral malaria

Peraya Piromruen® b, Chusak Limotai & P

a Chulalongkorn Comprehensive Epilepsy Center of Excellence (CCEC), King Chulalongkorn Memorial hospital,
The Thai Red Cross Society
b Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University

Case

A 46-year-old right-handed male began having seizure since age 40 years. He lives in Phang Nga
province, southern part of Thailand, where it is a malaria endemic area. At age 12 years, he was
hospitalized several times due to malarial infection. During his first admission, he had high-grade fever,
diffuse headache, depressed level of consciousness, and subsequently developed a generalized tonic-
clonic seizure (GTC). His seizure consisted of early oroalimentary automotor seizure, at times followed
by right hand tonic and left hand automotor seizure and subsequent GTC. No preceding aura was
observed. His seizure remained 1-2 times in three months even he had taken carbamazepine 1,300
milligrams per day. He had no contributory history for development of hippocampal sclerosis (HS)
including no perinatal insults, febrile seizures, central nervous system infection, nor head injury. He
had no clinical findings suggestive of autoimmune epilepsy, where there was no cognitive decline or

other neurological abnormalities observed since onset of epilepsy.

He has normal intelligence and his neurological examination is unremarkable. magnetic

resonance imaging (MRI) revealed left hippocampal sclerosis, as shown in Figure 1.

Video-EEG monitoring (VEM) was performed upon his request to assess potential surgical
candidacy. Eight typical seizures were captured. Semiologically, first three seizures were characterized
by early oral automatism, followed by right-sided face/ right hand tonic seizure and subsequent
asymmetrical proximal arm tonic seizure and secondarily GTC. The remaining five seizures were milder
with only oral automatism observed. All seizures consistently started with rhythmic theta activity over
left temporal region. One focus of interictal epileptiform discharges (IEDs) was noted at FT9A1F7, as

shown in Figure 2.
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He underwent anterior temporal lobectomy (ATL) and pathological findings revealed HS, Inter-

national League Against Epilepsy (ILAE) type I. He has been seizure-free for 18 months since the surgery

until now.

Figure 1: Magnetic resonance imaging (MRI) of the brain revealed atrophy of left hippocampus with

increased
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signal intensity in FLAIR image, consistent with hippocampal sclerosis
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Figure 2: (A) Ictal-EEG onset characterized by rhythmic theta activity over left temporal region.
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Figure 2: (B) Interictal epileptiform discharges (IEDs) over left anterior temporal region (FTO9F7>A1>T3).
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A 10-year-old girl is brought into your hospital due to a breakthrough
seizure at a park. She has generalized epilepsy and had been seizure-free

for 2 years. Her EEG is as shown below.
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Questions

1. What is the response pattern to photic
stimulation in this girl?

Photic driving
Photoelectric artifact

Photomyoclonic response

O nNnw >

Photoparoxysmal response

2. What activity is the most likely seizure trigger
in this girl?

Watching an LED TV

3D movies in cinema

Using a desktop computer

O nNnw>

Playing a shooting video game
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Answers

Answer 1: D.Photoparoxysmal response

Answer 2: D. Playing shooting video games

The awake EEG shows reactive background with occasional generalized sharp wave. During
photic stimulation, rhythmic runs of generalized sharp waves and spike-slow wave complexes
were induced at 8, 10 Hz and they ceased after the strobe stopped. This was reproducible and
she actually had a brief behavioral arrest with a blank staring, correlated to the photoparoxysmal
response (PPR) at 10 Hz.

PPR can be in occipital/ parieto-occipital region (50% clinical photosensitivity) or more
frontal spreading/ generalized with 90% clinical photosensitivity (Panayiotopoulos 2005, Schachter
2008). However, this can be found in normal individuals or those with a single visually induced
seizure without leading to epilepsy (Verrotti 2004). Photosensitive epilepsy is found in 1.7-3% in
epilepsy, more common in idiopathic generalized epilepsy, and mostly begins before 20 years
of age (Hughes 2008, Schachter 2008, Sirven 2013). PPR is commonly associated with 16-25Hz
flickering and rarely found in < 3 or > 60Hz, and the seizures can be generalized tonic-clonic

(the most common), absence, myoclonic or focal seizures (Hughes 2008, Harding & Seri 2015).

The trigger can be flickering light, or patterns like black & white stripes or checks. The
flashing triggers may be artificial (e.g. strobes, television, CRT monitor, fluorescent light, TV
programs or video games with low rate flickering). However, LCD, LED screen, and computer have
high refresh rate or, in some devices, do not flicker at all so they are unlikely to aggravate
photosensitive epilepsy. Likewise, the real 3 D cinema project images separately to each eye at
low intensity which rarely cause a seizure. Natural flickering light such as sunlight through tree
shade, blinds or even sun reflection from a pool like in this girl can also be a potential trigger.
Polarizing sunglasses can reduce the light intensity and protect against these environmental

triggers while the patients go out in the sun. (Schachter 2008, Sirven 2013, Harding & Seri 2015).

@ (gjm'fefmj @uj«e@l 2017 ; issue 1 : January-April



“Uantaruszaun1salNIuADNES”

o £ o '
A UN.FUANA LNYULAN

loannsenineTuil 6- 8 Wwiwey WA 2560 MU VI e AR Wi SnAMzLTEmEnS
uIngrduveunnu leilonansindseyunaziiauanadnulunisuseyy the 6th London-Innsbruck
Colloquium on Status Epilepticus and Acute Seizures fiflos Salzburg Usgwna Austria Iumiﬂizﬁm%ﬁ/
vue1138lasuTIaTa Best Poster Award il 2 s1eTadeiiu feuunanuiisnaniiseluidedunisuen
ianUsraunmsnivesundinefazduussiunalaliiufiouwmdynvituusay uenanturue1nsddls

1OUTWAZLEEAURY poster NlATUTITaL T AN v UMBUEAY

“ NmmaLdﬂﬁﬂmiﬂswu London-Innsbruck Colloquium on Status Epilepticus and Acute Seizures
pdausnidled w.e. 2550 AndaifunslésunisueniaIain Prof. Simon Shorvon TasfinsUssyudiuaulassn
Tnuidsuszgn Siluadmiunuivenasdlesuldidrsuszgn Fuduaulne 2 aunandudios 2 auanniede
i %qwgaﬁ?uﬁﬂ13ﬁmﬁwﬂizﬁm guideline U99n155N1¥" status epilepticus 11AI5U1E1 sodium valproate
draneglu guideline v¥sl maUszapiluafaiuifidrsnnssgpildininudftumdannaeyssmeluglsy
uazelEn dnvUszyaluesussens 7 Queen Square Snensiifsrvnaduaunnuasiinsdnyseyannogis
sarfiosnn 2 T adulunlunsifudrnimsziig Prof. Shorvon U Prof. Trinka Tun1sussamassteq i
9191580tuRdng o191sdlefudniusssnasiumdlnedisnnssgunniuluadiien i dsdhgainnede

v

dhsamuszauiaznuiunndannUszmalvedulssmalue@endrsinlssguuegimadosuazisnuiuun

;Y

annYy

q

b eXe

nsusznldTinniauetisdu basic scence uagns¥nwnd update fiananunnddiemaseiu
Tansaviedinsuiiauenaniddonuu poster éiy’uwimsﬂissqm%gﬁ 2 (Juduan %amsﬂszﬁuLwiazﬂ%y’ﬁ%ﬁms
thiauanaifoUssann 80-100 e furn1sUszyundadt 5 deTn.a. 2558 azfimsdnidonuanuidouuy
poster firaulalasaaiznssunisiheinnsvesnsussyuuasigisoanmsawien manuscript Tiiunely
naUsyana 4 danvinazlaasdiunluiisans Epilepsy and Behavior IuﬂWiﬂszsanﬂ%gqﬁ?J WA, 2560 AlAdl
nsdndentanuidean abstract Amaitedatiminaue ueduldlddmamadodrsmiaues
4 Sowazlasudnidendedu 1 Besie Sos Predictor of long term mortality in status epilepticus wagla
Sunisinseunnendslfinden manuscript WiwdniSes fie Risk score predictive of mortality in status
epilepticus according to a national database eRfiulusans Epilepsia (ﬁﬂaazLﬁaﬂ%aﬂiﬂaLma’galﬁiuﬁgﬂ

2 Fogtu aunsaguazBunlacaiuy)

@ (‘%zm&jm& @bﬂ/%/{ 2017 ; issue 1 : January-April



o = F2Z Y] I 1 1 P @ [~ a ¥ ) v

lunudadniiunsuseyudinauiegwioios Aumsisidunsussyun update AUIRAEIINIL
v fa & Y o ¥ & a v v | Py v Qv ' Ve v a v
STunndnduguwedaniuiinfneylsiuing vidusulauailwdiniinamlamaldlaadusunsidouas
Ul uidunilafanunsaunluseseavsefnineslsneld Tulw.a. 2558 n1sUseyud London wudlanis
Wnaue predictive score Y0950 status epilepticus 9in15ARAY predictive score FINUTANUIFANTUI
2 o v ' | v a ) Y e VY o ¢ o A P a
gyl wazirzneliiinyselovilunisquasnuiauldld Jeldnduundnwiuinau uasillelduuifn
fildusnw Prof. Shorvon FmanutuiigiudeyadUae status epilepticus NdaNSN1IShwMaNUsEAUgUAMN
Wiewnd (Tnsne9) 1nn31 20,000 ATIN1sURUlTIngIUIa ddeyan1sidedInn1endin1siiviigeanain
Tssnenuianie Feibisanunsafine long term mortality losie Fadugrudeyailngiigaiaudazivodndia
AusIgazenvesUisusazse windgamunidwiudUieddiuiunin wasideyanisdeTinluszezeny
Jalinaununis@nwiesiina muetuldlaiinnuaunsasiunisianisiudeyadiuiuninle was1diy
YNI2UIAINGT WaLD1TTRNNENTANNAINITAIUT 15139kdasiiaviniIsAnwisanalitazUszauniudisa
Tun1sgnandonlilu 2 best poster ilefvzldffurinauideatuauysalluinsais Epilepsia Aolun1ends

AMPRIPEA Y

NLBIINNSANYENY status epilepticus Sudiilonadnunaludszmnelne wiszdayanuadiin wu
status epilepticus Tuggaeny Yayanisldeiutnilaiieg Tunisinw alddglunisshn TSR BB
¢ basic science finuifoilsadsunmmdludgunarsiuiifnenmiiissneuduenlunisine suienisdash
JTUUNNSSN status epilepticus fast track ?zjawuL%aﬁu'j’]r;f;Iﬂ'Jmzléfﬂiﬂasnu‘slumiﬁﬂmsmﬂﬁazLﬁmﬁuLLﬂuau
koeNB Ul e unaving aunmg weruna wdsnsyiiaaulun1sinugiae status epilepticus Vil
Tssneutavueing wislsseviagusuiauinsuiieduluiauinissnwdiae status epilepticus \fiona
ns¥nuniireriag wasthnuidurulsssniuniaungamidde uasthnavesuideildmnuslndu u

Wannssnwdelulssmelnglvfgsusialy”

@ 8?"&?”’}1' @uj&d 2017 ; issue 1 : January-April



Predictors ot Long-term Mortality
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Somsak Tiamkao, Pawinee Saybungkla, Prapassara Sirikarn,
Kittisak Sawanyawisuth, on behalf of Integrated Epilepsy Research Group

Correspondence : Associate Professor Somsak Tiamkao. Division of Neurology, Deapartment of Medicine, Faculty of Medicine, Khon Kaen University,
Khon Kaen, Thailand, 40002 E-mail: somtia@kku.ac.th
Introduction The strengths of this study are a longitudinal cohort study with the large sample size
Status epilepticus (SE) is an emergency neurological condition and effect to high mortality ~and data was collected from multicenter. Thus, these can enhance the generalizability of
risk. The overall mortality rate of SE is 20% depend on several factors The 10-year mortality the results. Nevertheless, this database lacks information on individual treatment,
rate was averagely 43%and was high as 82%in the elderly SE patients Risk factors duration of seizure, type of seizure which are importance factors associated with
associated with long-term mortality in SE patients were long duration of SE more than 24  mortality in SE patients. Further studies are needed to evaluate the long-term cause of
hours, acute symptomatic SE, and myoclonic SE. The relative risks for these factors were death in SE patients in all age ranges. The negative predictors for long-term SE deaths in

23,22, and 4.0, respectively. this study are also further studies to confirm these findings.
Objective Conclusion
To evaluate predictors for long-term mortality in SE by using the national database. Heart disease, shock, and septicaemia were comorbidconditions with strong
Methods association to increase risk of long-term mortality in patients with SE.
. . . L Table 1 Characteristics of admitted SE patients by the national database.
This study was a retrospective cohort study and conducted by using the Thai national
database of the Universal Health Coverage Insurance (UC) office which covers Characteristics Number Percentage
approximately 75 % of the total Thai population. The eligible criteria for this study were all
patients who diagnosed as SE and admitted to any hospital between 2005 and 2015. We Female 8,019 36.9%
searched on the UC database by using the International Classification of Diseases, Tenth Age (years)
Edition (ICD-10), code G41 for SE. <10 5,324 2459
Clinical data of all eligible patients were retrospectively reviewed. The mortality was 11-20 1,824 8.4%
defined by at the discharge and at 1, 3, 5, and 10 years until the end of the study. 21-30 2,041 9.4%
All eligible patients were categorized as alive or death. The mortality rates were 31-40 2,576 11.8%
calculated at 1, 3, 5, and 10 years. Factors associated with mortality were analyzed by both 41-50 2,892 133%
univariate and backward multivariate Cox proportional hazard regression analysis. Kaplan- 51-60 2,469 114%
Meier survival analysis was performed to analyze the association between mortality and > 60 4,606 212%
times. CNS infection 441 2.0%
Results Cancer 242 1.1%
During the study period, there were 21,732 admitted SE patients who met the study Brain tumor 139 0.6%
criteria. The total observation time was 85,821.28. person-years. Of those, 3,642 patie.nts‘ or Anemia 1,822 S 4%
4.24 per 100 person-years (95% CI: 4.11 — 4.38) died. The survival rate after first admission Diabet 1572 T
within 1, 3, 5, and 10 years were 83.5% (95%CI: 83.0% - 84.0%), 83.3% (95%CI: 82.7% - tabetes ’ %
83.9%), 83.2% (95%CI: 82.7% - 63.7%), and 83.0% (95%CI: 82.5% - 83.5%) respectively Hypertension 2,664 123%
(Figure 1). Figure 1 Probability of survival of SE patients Heart diseases 1,312 6.0%
. ) . Ischemic heart disease 312 1.4%
Kaplan-Meier survival estimate -
g Cerebrovascular disease 3,271 15.1%
Chronic renal failure 656 3.0%
[ Septicaemia 1,760 8.1%
° Pneumonia 3,102 14.3%
3 | Respiratory failure 4,550 20.9%
° Acute renal failure 880 4.0%
9 Urinary tract infection 1,137 5.2%
© Shock 608 28%
s | Table 2 Significant factors associated with mortality in status epilepticus (SE) patients
° 0 1 2 3 4 5 6 7 8 9 10 and their incidence rates.

Years Factors Number of death | IR/100 | Crude HR | Adj. HR 95%CI

Number at risk
21732 939 549 356 215 123 72 36 16 4 3

The most three common conditions were respiratory failure (20.9%), cerebrovascular CNS infection 150 1041 1.81 2.13 180-252
disease (15.1%), and pneumonia (14.3%) as shown in Table 1. Cancer 96 14.76 1.64 172 140-2.11
Aftefr adjustmept for age and gender, the conditions which significantly associated with Hypertension 312 1072 1.60 0.86 079-094
mortality showed in Table 2.
Discussion Heart diseases 779 33.88 | 4.23 269 | 247-293
This longitudinal cohort study found that the 10-year mortality rate of admitted SE Chronic renal 331 30.26 2.73 1.78 1.58 —2.00
patients was 17%. All age ranges were included in the study resulting in lower mortality than failure
previous review which enrolled more adult patients. Children with SE usually have lower Septicaemia 836 20.47 3.20 2.26 2.08-2.45

long-term mortality rate than adult patients (11% vs 43%)

In this study, nine comorbid diseases or conditions were positively associated with the Pneumonia 934 9.23 2.12 118 1.09-1.28
long-term mortality in SE, and two factors had negative association (Table 2).

There were interesting findings in this study. Two factors were negatively associated with R?SP ey 24 L 282 L0 = I
long-term SE mortality after adjusted for age and sex (Table 2). failure
Acute renal 566 46.10 431 2.16 195-2.38
L failure
Urinary tract 352 9.72 1.35 0.83 0.74 - 0.94
infection
458 97.05 5.26 .33 2.09 - 2.60
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Status epilepticus (SE) is associated with high mortality rate up to estimated
40% even in developed country. Several factors have been reported to be
associated with mortality in SE such as age over 60 years, non-convulsive
seizure, or prolonged seizure over one hour. Currently, there are two predictive
model for SE mortality; the Status Epilepticus Severity Score (STESS) and the
Epidemiology-Based Mortality Score in Status Epilepticus (EMSE).

Objective
This study aimed to create a predictive model which is user-friendly and

conducted on large study population by using mainly clinical factors as studied
variables.

Methods

This study was a retrospective cohort study and conducted by using the Thai
national database of the Universal Health Coverage Insurance (UC) office. The
eligible criteria for this study were all patients who diagnosed as SE and
admitted to any hospital between 2005 and 2015. We searched on the UC
database by using the ICD-10 code of G41.

Clinical data of all eligible patients were retrospectively reviewed. The
patient health status was followed at 30 days after hospital discharge by using
database of the Ministry of the Interior. The outcome of this study was death at
discharge or at 30-day after discharge. Studied variables were age, sex,
comorbidities, and complications of SE.

All eligible patients were divided into two groups by simple random
sampling method. The first group was used to develop model to predict
mortality in SE patients (model development), while the second population was
used to validate the predictive model (model validation).

Results

During the study period, there were 21,732 SE patients met the study criteria.
10,924 patients for model development and 10,808 patients for model
validation. All other variables including comorbidities and complications of SE
were comparable between both groups (Table 1).

The individual risk score for SE mortality was (1.5, 2.5, or 4)x age group
+5 x shock + 3.5 x heart diseases + 3 x acute renal failure + 3 x septicemia + 2.5 x
central nervous system (CNS) infection + 2.5 x age 41-60 years old +2 x cancer
+2 x chronic renal failure + 1.5 x age 21-40 years old +1 x pneumonia + 1 x
respiratory failure + 1 x anemia. A cutoff risk score of four was associated with
mortality with a sensitivity of 78.20% and specificity of 75.38%

Discussion

The highest impact comorbidity resulting in high risk score (3.5)was heart
disease except ischemic heart disease, while anemia was the lowest risk score
(lyas shown in Table 2.The strengths of these variables are also quite
comparable to the EMSE study. Cancer and renal disease gave the EMSE score
equally at 20. Both factors gave adjusted OR of 2.81 and 2.39, respectively

The strengths of this study were 1)large study sample size, 2) predictive
model was analyzed by using clinical data, 3)the individual risk score for SE
mortality was user-friendly,4) the cutoff risk scores had good sensitivities and
specificities, 5) the models were validated.

Correspondence : Associate Professor Somsak Tiamkao. Division of Neurology, Deapartment of Medicine, Faculty of Medicine, Khon Kaen University,
Khon Kaen, Thailand, 40002, E-mail: somtia@kku.ac.th

Introduction

Table 1.Characteristics of status epilepticus patients diagnosed between
2005-2015 from Thai national database categorized by studied groups.

Model population Validation population
Characteristics n=10,924 n=10,808
n (%) n (%)
Male sex 6,887 (63.04) 6,826 (63.16)
Age group, years
0-20 3,582 (32.79) 3,566 (32.99)
21-40 2,311 (21.16) 2,306 (21.34)
41-60 2,704 (24.75) 2,657 (24.58)
> 60 2,327 21.3) 2,279 21.09)
History of epilepsy 996 9.12) 977 9.04)
Comorbidities
CNS infections 209 191) 232 2.15)
Cancer 136 (1.24) 106 (0.98)
Brain tumor 64 0.59) 75 (0.69)
Anemia 911 8.34) 911 (8.43)
Diabetes 818 (749) 754 (6.98)
Hypertension 1,364 (12.49) 1,300 (12.03)
Heart disease 646 (5.91) 666 (6.16)
Ischemic heart disease 159 (1.46) 153 (142)
Cerebrovascular diseases 1,649 (15.1 1,622 (15.01)
Chronic kidney diseases 351 321 305 2.82)
Complications
Septicemia 882 8.07) 878 8.12)
Pneumonia 1,554 (14.23) 1,548 (14.32)
Respiratory failure 2,275 (20.83) 2,275 (21.05)
Acute renal failure 419 (3.84) 461 427
Urinary tract infections 597 (5.47) 540 (5.00)
Shock 285 2.61) 323 2.99)

Table 2.Factors associated with death in status epilepticus (SE) patients
diagnosed between 2005-2015 from Thai national database by logistic
regression analysis with their coefficients and risk scores.

Factors Unadjusted OR* Adjusted OR* | Coefficients | Risk scores
Age 0 — 20 years 1 1 NA 0
Age 21 - 40 years 1.95 (1.61-236) 213 (1.73-2.62) 0.75 15
Age 41 - 60 years 326 275-387) 295 (244 -3.56) 1.08 25
Age > 60 years 971 826-1141) |702(585-842) 195 4
Comorbidities

Heart diseases 839 (7.11-9.90) 454 (374-551) 151 35
CNS Infection 264 (197 -353) 3.06 2.15-436) 1.12 25
Cancers 381270-537) 2.81(1.89-4.19 1.03 2
Chronic renal failure | 514 4.14-637) 239 (184-3.1) 0.87 2
Anemia 330(2.85-3.82) 1.58 (1.31-191) 0.46 1
Complications of SE

Shock 19.92 (1498 -26.49) | 10.46 (748 -14.62) 235 5
Acute renal failure 10.94 (8.88 -13.48) 438 (341-563) 148 3
Septicemia 567 491-654) 3.68 (3.09 -4.38) 130 3
Pneumonia 248 (220-281) 1.68 (143 -1.96) 0.52 1
Respiratory failure 344 3.08-3.83) 1.67 (146 -191) 0.51 1
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8th Epilepsy Camp

Chiangmali, Thailand
Mar 26, 2017
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Chiang mai, Thailand March 26 2017

Purple Day 2017

Have a good time.
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