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Idiosyncratic adverse reaction of
antiepileptic drugs: Update
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a1n"7haliaLseaeAanen (adverse drug reaction; ADR) il

Teuan Wuaesszinn lAunensiduiusivauinen (dose-

related adverse reaction) LATAINITNNALRNIE
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tabolite 28981AWEN 11 NITIAANEFEALAINYT sodium
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2. Immune mediated reaction A NUGATENN9TTLY
niAutuenailumtia humoral se cell-mediated Al
N19LNANT9Y drug reaction with eosinophilia and sys-

temic symptoms (DRESS)

3. Off-target pharmacology \AKANTENUANNLNTUTNFS
sruvdszamdaunany doudwr) iuiinisnaenlnoia
1IN UL choreoathetoid Aa1NeIN phenytoin
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1. WUFNITN LTUANANAUTITNIN HLA-B*1502 AuAdnu

@ealunisiiia Steven-Johnson syndrome A1N¢N car-
bamazepine Tugnqiede

N @ 2 ' IS a a |
2. @1g nendsnenytenndt 2 U dlenainfinsiofuguunss
AN sodium vaproate lxnndilafiauiuglungvie
winlm
A dewi o 5 . .
3. 818U Aloisauiwde n15lan sodium valproate 9NNU
&1 lamotrigine Wu3EAN @esluniaifal i Nt
4. szdRnsudenluefn unisfaluwieIaInafudn
nauH aromatic ring \udautlsznausia aziAMudes
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aromatic ring

A a o o Ao o Ao o
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a
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/189N 1 nanv idiosyncratic adverse reaction i

sunsINYINUBNBUAFRINY

AEDs Severe idiosyncratic adverse reaction
Phenobarbital SJS/TEN, DRESS, liver toxicity
Phenytoin SJS/TEN, DRESS, liver toxicity, agranulo-

cytosis

Sodium valproate

Liver toxicity, pancreatitis

Carbamazepine

SJS/TEN, DRESS, aplastic anemia,

agranulocytosis

Clonazepam No

Clobazam No

Nitrazepam Drooling, aspiration

Topiramate Acute secondary angle-closure glaucoma

Levetiracetam

Psychotic event

Oxcarbazepine

SJS/TEN

Vigabatrin Visual field defect
Lamotrigine SJS/TEN, aplastic anemia
Gabapentin Behavioral problem, hostility
Zonisamide No

Pregabalin No

Lacosamide No

ARMLLUAINNBNANTIB19BINNNENAY 1

AEDs; antiepileptic drugs, DRESS; drug reaction with eo-

sinophilia and systemic symptoms, SJS; Stevens-Johnson syn-

drome, TEN; toxic epidermal necrolysis
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1. Stevens-Johnson syndrome (SJS)/ toxic epider-
mal necrolysis (TEN)

mr’fuﬁﬂ‘ﬂ'wuLﬂumlwp_i@ﬂiﬁl,l,ri phenytoin (PHT), carbamaz-
epine (CBZ), phenobarbital (PB) Lay lamotrigine (LTG) dnay
Antunelu 2 ieumdednliien TuilaqriunudninuANuLE
FidpausyinanIny HLA-B*1502 funisiiin SUSITEN a1nen
cBZ tatanizlugnaau unael wazing vinlddauuzin lu
UszmAgananadn 1 1anznsaam HLA-B*1502 allele fianuiBals
¢ CBZ®

2. DRESS

LANEEN9N anticonvulsant hypersensitivity syndrome (AHS)
Q’ﬂqaﬁnﬁﬁ'mmu maculopapular §14 fAuiialnfaessiu ses
vinwaedln uAYIU eosinophilia 39&ae Azt 1dlaites ws
wuldteandn SIS/TEN sTniiasendng 1 a1l 3 lnauvas
aniulseniuin erfinuiduameldtesia PHT, PB, CBZ 7if
dutlsznauaes aromatic ring laawud cross reactivity dszanod
40-80% ° @21 CBZ @n1awwil cross reactivity i1l oxcarbazepine
(OXC) Tolszunos 30% 7

3. Liver toxicity

gnuduanundnAny Taun sodium valproate (VPA)
1189310 81ALRANIINNNY TOIFUANINAY JULIIAULALTI6 L6
Taeannzialiluanenydasndn 2 T uazdanfudn ausausae

. o o d s od o o

WANEIFD THANNIAENGIN 1:600 doutladeduiinanudes
1aun ulsa inborn errors of metabolism tagifulsasiuN Ny
uaziinnnzilynreeu viarmuin1ed Tnantasidnwulugas 3
auusnUAIEN 1N ° dougnsitduenalivesiesul Auuiy we

o a

dndAnnuguasladann v PHT, PB, CBZ lusiu

4. Pancreatitis

enimduanmauantaun vPA wuldlives Usynnns 1:40,000
L% =) o al £% [~3 [~3 ai Yar o o
dnnunielu 1 TudeEulden Inaenizlwindn Rlasusniudn
NaNfuNaNeTin 8IN1IBHAUAD UIATiaauazatasy M39any
sz amylase luwidangeiulsyuins 75% °

5. Aplastic anemia

Tuasnainwuiiuanmnlfesma feloamate ' wsiluilaqiii
wulalsites enfinu wWuarme ldun CBZ wutlszanas 1:50,000
—1:200,000

6. Agranulocytosis

wuldldties annenanuiiuamg lfke CBZ sasaiunfAa PHT,
PB lLaz zonisamide (ZNS) AMNA1AL 491012 leukopenia 151

\NAAIN dose-related adverse reaction "
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7. Acute angle-closure glaucoma

enriudniiduanmnuanae topiramate (TPM) wunazidlals

, o LA @ . A v a =

dae dnwuluglugy veeinetguinnda 8 U filaeazEuaind

an13anE dnifuisaasdng dnifanelungn 1 meunasiEuls
g1 Wengaenazynenduilng

8. Aggressive behavior

gnfiudniiiuaiuguaniae levetiracetam (LEV) 9in1##

wpanssnilasunlasly wu A19519 laiduling a1sund
o a s o - « : :
wWaruuilas virednnicas Inednnuluanuinndnglvgy

9. Visual field defect (VFD)
v o A o o . . ° D
mnuﬂjﬂmﬂumm&mmm vigabatrin (VGB) 194 irrevers-
ible peripheral visual field defect wulddszunn 13-34% Tae
=3 < o dl ‘ﬂl o/ 4 U VYo
wnazludngn dadea@aensinnuliun mage TauenTuauin
geszaz10a TUNMIAUENUNWAY 6 1hau AR Auuzdnlunig
auagaenléan VGB Al >
+  ftls infantile spasm wavanT¥ien VGB Aqstszilung
mafnenlunan 4 dlai dlineuausdldivgaen weitd
AoUALL EARAUATL 6 LHaULAINANTNMY AL LD
anAMHALalunIaia VFD

« gtlag refractory focal epilepsy Miszilunanisinslu

A v 1 % 1Y V%

IR 3 LARL mium@u@u’ﬂﬂﬁﬁﬁmm LLﬁ]mlﬂ'a‘leu'aﬂM
gnsialylfmumnumanzay

- reu uazszudnelaiuen VGB aaslafunisnsaannn 3
e 1eLlsziiy a1 a18mNuTenA electroretinogra-
phy (ERG) lunsaiiduanian

«  fmgaawudnd VFD lriugnen VGB il
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Idiopathic generalized epilepsy: overlap and differences
Wussg18lne Dr. Paolo Tinuper 91nUs:INABATA Na:
Idiopathic focal epilepsy: overlap and differences
IR® Dr. Ulrich Stephani 9anUs:inFigasuil
asumsus:gulng wry. dadgn sssuuszniuna

Idiopathic generalized epilepsy mumﬂﬁﬂﬁlmﬁmmﬂulﬁﬂ
athslafimanuinGuisensludlve)lfesduiu Taatnagd]
2IN1IENI UL GTC $9NrU absence uazsingnatiadaindniu
non-lesional partial epilepsy N1TM3IA early postictal EEG 78
sleep deprivation EEG anadatlunisatiade lidnstinauad
hefnesnaRiianstnu generalized epilepsy fiAnTuvane
LLUUM’]&J@’WﬂﬁNﬁﬂ%u Imﬂéﬂwémqﬂﬁ febrile seizure ludendAn
faNN absence seizure nauang 7-8 g LLﬂzﬁiﬂJﬁj myoclonic
seizure Lﬁjﬂmﬂ 17-18 U wanalidiung possible intraindividual
overlap u@ﬂmnﬁﬁqﬁ pathophysiology overlap meudﬁﬂ%\ﬂu
CAE, JAE, IGE-TCS, JME way EMA {1 critical neuronal network
ﬁLﬁm‘fJ’mﬁU neocortical pyramidal neurons, thalamic relay
neurons LAY reticular thalamic neurons ﬁLLam’LﬁLﬁu”lu fMRI
wazelall genetic overlap 1w CAE, JAE, JME 518N 1UNL muta-
tion 114 CLCN2, CACNAIH, CACNB4, ME 2 lAiuilauriu

a1l IGERNaLtlu continuum 20913A7 evolve annisaniialil
flalsanile Haaanni frequent clinical overlap, possible intrain-
dividual overlap, neurophysiologic overlap A% genetic overlap

TAEILARAIBINIUDY subtypes NANTUANNUGTI98Y

d21lu Idiopathic focal epilepsy i BECTS “BNANANNREA
ﬂnﬁ‘ﬁ'wuﬁ' Chr 15014 (CHRNA7), SRPX2, KCNQ2, KCNQ3, ELP4
W& finMsAnE UL cohort finwdn mutation 189 GRIN2A 111
ﬁ@ﬁ’ﬂlﬁmﬁﬂﬁmﬂumjm idiopathic focal epilepsy WulAnedaeay
7.5 LL@zwumn%ulunzjﬁiﬁmmi@ul,mﬁﬁam: 20 11 LKS,
ESES ifhuu #3871y de novo mutation wenanniganudn A
Rntnfvestiy DEPDCS lulspandnuaneaiin 1éun ADNFLE,
familial temporal lobe epilepsy, familial epilepsy with variable
foci and BECTs fatiupnuiiainives single gene a1am#LAA
ngnenslsnandnlinananLy LL@zmjummﬁ?‘Em@u%ﬂ‘mﬁqm@
nanAnEndnfvesduliuanafiumdaduiu etnalsing
mmi’ﬁmn%umqﬁm genetic Tuanrileldanunsninung
wennsnflsalddniau luauianaaniiainanaenataelisndnla
19m fmmﬁ'w%'w] LarnsAinlsanInTy dnnl9lunis
Waunssnensely

Temporal lobe epilepsy: How the age influences the syn-
drome? Wusseg1® Dr. Andras Fogarasi 91nUs:InAgun1S

asumsussenglng wry. NUSISSTU NANYTYIVA

angaasauldianudnAnyduiunig localization was seizure
semiology Tunstlves complex partial seizure ’lw}]‘lm&immsﬁ
Wuié’ﬂﬂﬂ&uﬁﬂ arrest/disturbed consciousness/automatism L.l
Zﬁﬁﬁﬁ:/UluLmﬁﬂ’rﬂﬂ’]iﬁLL@@\‘]@@ﬂﬂﬁUWU@’mﬁﬂl’m motor seizure
1INN9N zﬁ'f;u‘luf‘a”mjuﬁu semiology for localization thupdneily
glun mm@ﬁ‘lwﬁﬂmms&h\‘mﬂiuéﬂmﬁ@ brain maturation
?{ﬁﬂmugmﬁqﬁﬁﬂﬁ@xw"ﬂﬁmmmm@@mm motor compo-
nent, lateralization (asymmetry), automatism, version Lag sec-
ondarily generalized tonic-clonic seizure (SGTCS) ﬁmumm@@ﬂ
wiudnsineiulilniueny

Age-dependent axis: lateralizing signs, motor components,
SGTCS, automatism, HS etiology %qﬁq@mwmmmﬂumjmﬁ
Taun postictal nosewiping, Todd’s paralysis, unilateral tonic
seizure, unilateral clonic, nystagmus ﬁfu%wﬂmﬁmﬁﬂ LBl
manual automatism, dystonic posturing, version, postictal dys-
phasia, postictal facial wiping azwuluinia (szaudsznuidumu
1a)

Age-independent axis: emotional signs, autonomic symp-

toms, aura

LapfeliReridassy oy semiology pitfalls UL WUI ex-
tratemporal lobe lesion #iaNafiaNNsLansTiAdNe TLE thldun
30% 124 frontal lobe lesion WAT 53% 28N occipital lobe lesion
§ 51 oral automatism Yuaaazili 40% w94 frontal lobe
lesion WAz 47% 184 occipital lobe lesion&115L postictal nose
wiping ﬁLﬂu localizing sign U TLE wrfiaunsanulang 40% lu
@ﬂaﬂ‘?{ﬁi@ﬂimﬁ involved posterior cortex ﬂfojm periventricular
nodular heterotropia, post cingulate/retrosplenial lesion finnaay

wamgaInTnlladne TLE Iamuiu

Iml@'a:‘ﬂ 1 infant vi3a young children ‘]_I’Nﬂ%\‘i@:ﬂ’mﬁ%ﬂ’]m
LA temporal lesion WALAENILANBIANN clinical B8N9LAETE
wiinapSauAgan EEG ilenetaies luidinasi wide range of
symptoms z@'qﬂmﬁu independent a1n seizure onset zone %1N
TuAuldiAnd intractable focal seizure with prominent motor
phenomenon, multifocal EEG epileptiform activity 39Ul MRI
negative l5fnenena re-evaluate lMAN1EBN Mz vniTu TLE
asil evolution idntsuileaneil maturation
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Dravet syndrome from infancy to adult life
Wusse1® Dr. Ingrid Scheffer 9nUs:infAoadInsids
asun1sussgnelag Wry. NUSISSTU NANYYIVA

Severe myoclonic ep|lepsy of infancy (SMEI) L?NLﬂu%?@ﬂﬂlu
1 a.p 1978 LLavmwmLfmum@nim@mﬂmumuumfmmmu
AafinnsUsuilaewde iy Dravet syndrome 14T A.A. 1989 e
Iwiesiu Dr. Charlotte Dravet Tuifluwwnddsldussens
ﬁﬂwmzmmmmr::iﬂfm%w,ﬂum%LLiﬂ Tugoendst a.e. 2001 &
msﬁuwummamJﬂﬁmmﬁwﬁm%ufmmmdﬁﬁtym@ﬁ SCN1A
wazlugas 1 Hlvdanuil mutation Twsiv Ratumnane Tnaagl
z‘u”m:rmzmm@mqﬂﬁﬁﬂmu%\ﬁﬁ@ﬁﬂﬁmmﬂ ﬁﬁmmzﬁqﬁtym;ﬂ
(EES!
Seizure

- Onset BuNszannl 6 1hau (daulunjazuansanninau 15
A < a o a S 3 [ r—'ll 1
LAR) TﬂilLﬂﬂ@ZN‘WﬁJ\Ju’mW?ﬂﬂﬁlLL@ZTNNﬂ’]iL@UﬂQﬂ@W’] HIN|U
WalEuuansani1sazl hemiclonic or generalized febrile status
%ﬂﬁ%ﬂixﬁuﬁ@ high temperature, water, vaccination

A = P~ o a A . )

: nag 1-5 ﬂ%ummﬂmjum@uﬂ ATNNILTY myoclonic

seizure, focal dyscognitive seizure, absence seizure AL non

convulsive status epilepticus

: nasang 2 1 a1meinazaaudnansii convulsive status epi-
lepticus aztaeasLangegusanule an1sdnnuiiy afebrile
seizure HNNINLALIZEZIIANTRIN TR LT 94U 91nn3
4Nty tonic-clonic (TCS) anunsaulaenliiu focal dyscogni-
tive seizure wazgandunniilu TCS 1eat] dau focal myoclonus
514@:5\1%15@@4,@:@14 seizure type Araudnasiu wazanany

Tamdlu prolonged seizure

Developmental courses

: ﬁwmmiﬂﬂﬁiﬂwﬁqﬂ?vmmmﬂ 11 ﬁﬂwﬁﬂ@”tﬁuﬁ’%ﬁ

'
a

LTULA 'LL'V] 17-18 1AW ARLINNIAUNN Az Aaudnedn memi

o

mﬂﬁmmuwmmmimumﬂ ACANRAN

Physical examination
= ) s A a X = ) ,
- meanLy ataxia 1A WANBNENINTUAZH pyramidal signs
wiul spasticity
EEG

L @111904 WU EEG normal Iiauangtlszanns 1-2 T aantiy
R¥N1U generalized spike wave, polyspike wave, multifocal dis-

charges wazLNIaTmy photosensitive EEG

Genetic in Dravet syndrome

75% 284 Dravet children 1A2nuRAUNA sequencing mutation
1 SCN1A (sodium channel alpha 1 subunit) a4ilaqiiuAUNWLH
N1NN31 1000 mutations ka9 tagtlszand 50% azwuiili mis-
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sense mutation %qmjuﬁﬁ variable phenotype WAL 50% Wl
fruncation mutation #4sin& severe phenotype d211110 90% 184
f1lae Dravet LU case HiAnlal uaz 10% vudnanaaung
WUFNIINLLL missense mutation Taer@1adinyALALN SR

GEFS+

Recent findings in Dravet Syndrome

: Cognition &u@ﬂﬂﬁﬁﬁﬁ early absence WLa¥ myoclonic sei-
zures WA cognition nau i ANuAns1eaiulusiares mutation
A predictor 284 poor outcome 16w status epilepticus, interic-
tal EEG abnormalities lutlisniag motor disorder

: Adult life d@aulunjsinazi ongoing seizure faazifly brief
T-C, seizure with focal features in sleep U9ALEIRAENL focal
dyscognitive seizure Y38871ANL absence, myoclonic seizure
WAz nonconvulsive status epilepticus d@aulunjinazd ongoing
myoclonus a1n3dndeiiifadensesuldiduanlaun fever, infec-
tion, environmental temperature u’aﬂ’ﬂ’mﬁuﬂ/\‘iwu autistic fea-

tures, behavior problems WA kyphoscoliosis

: Gait N19WARBIAWL Crouch gait lugileeangnas 13 1 Geay

FAnmouy hip flexion, knee flexion A% ankle dorsiflexion atingls
< . ) P v o
fipa crouch gait anaaznulugiaelsagur Ifiduiu

: Genetics WaNA1N SCN1A udq genetic 2w Nenanulély
Dravet syndrome A8 GABRA1 mutation Waz STXBP1 mutation

: New genes ﬁﬁﬁqﬁ;uﬁﬁ@galumm: debate fuluLi193
gene 71 PCDH19 Phuiflu gene Adunyvaid sy Dravet syn-
drome viaa3e7 ukaiunguitlaafiumnsineiud early female
with mental retardation (EFMR) %déﬂ%ﬂﬂzﬂ:uﬁm@ﬁ clinical iumn
F19fU Dravet syndrome Bailneddl clusters of brief febrile sei-
zures over few days, less common of absence Lag myoclonic

seizure LA better cognitive outcome

A . =
: Treatment 81MAa¥ aggravated clinical symptoms A® car-

bamazepine Waz vigabatrin g17udnN luA LT UgILF284

ANeNNARe Topiramate, Stiripentol, Valproate, Clobazam ag

mﬁujmﬂﬁﬁﬂ Levetiracetam A% ketogenic diet

Who benefits from epilepsy surgery? @'Ussa‘w Dr. John
Duncan, Dr. Arto Immonen liaz Dr Sarah Wilson 9anUs:inA
dunnu, Wunaus 11a: 09dinsSIag AMUAIAU
asunisussenglng uw. 91AL 9158138 UUN

nngunsiRsnE lspandnluAaNA1uTiuia w1 len
andn arunsadaeliigineinidu intractable epilepsy 1138 tempo-
ral lobe epilepsy i seizure free, seizure reduction LL@:ﬁ@mm‘W
Aa AaX yo
TFInnpUule

madsziiiudihevisadandihanazinusaanisinsndudu



AAUNANATYDENININ T4 preoperative evaluation Usznaufag
*  seizure Semiology
« MRI

* ictal video-EEG : surface electrodes A% intracranial

electrode
«  molecular imaging 1#uA PET waz SPECT
« magnetoencephalography ( MEG)
* neuropsychological and psychiatric evaluation

«  WADA test & m15u language lateralisation AL memory

performance

nN9vininvasive EEG- monitoring m?ﬁﬂu;ﬁﬂwﬁm MRI-
negative wazLie localize seizure onset zone &1NN90%1 bAuANe
aal 1 .
3% 1Awn subdural strip electrodes, subdural GRID electrodes,

38 depth electrodes

atinslsfinuanadeslunisindninenlsaffimilewiu
memory problem, motor skill ILaZ language problem, double
vision, visual field defect, hemiparesis 78 psychosocial problem
s Complicationﬁ‘ﬂﬁmﬁm%uiﬁ 114 CSF leak from the wound(
most common), meningitis , ICH , hydrocephalus, deep vein
thrombosis, stroke, visual field defect VB hospital acquired
infection ugiu ann1sAnuiade 4 GeefiinnsRRuinudgn
n194n/A complication Fhugadl Aa minor complication wuligag
2.7- 8.9% , major complication wulutaed 0.5-3.1% (include
death)

AvFunistlesiuwazansmsnisincomplication 474150
MlAlag microsurgical technique, advance MRI technic, more
noninvasive preoperative evaluation, invasive EEG evaluation,

AT neuronavigation

o

Good microneurosurgery miﬂizﬂ@uﬁwﬁmwj m‘ﬁ Ag
experience, simple, quick, clean and safe

ﬁ@ﬁﬂﬁﬂ\m@ﬂdﬁﬁﬂamzﬁ good prognosis T#kf discrete MRI
lesion, complete resection, concordant scalp EEG, not require
intracranial EEG, no history of status epilepticus, no history of

psychiatric illness, LA younger age

Better life after surgery AangounluEed seizure freedom, QOL,
absence of comorbid, patient satisfy, perceived surgical suc-

cess, physical well being

[

andaya Systemic review 1agl Seiam, et al (2011) WuF1E

1lqel >90%7H health related quality of life ( HRQOL ) improve-
ment, LAZWL91 NNT = 2-3 in TLE wdssnfninelsa 12 ihau

Taft, et al (2014) l#Anw i Baudaudilon TLE A3nuson
nsdndnauiunguilalilafa wudn 28 HaunaINITHIFR
fnunlamandn Hulaad QOL A1 50% Tntanizatnagsludilon

i N - ,
Al depression. Qﬂﬂﬂmﬁw FABNITINA depression after surgery
Leun gilaefd FH of psychiatric illness, personality disorder uaz

A1l financial state

Mortality rate Iuﬂ@:llﬁ seizure free M4 respective surgery
= 0.85/ 1,000 person year LAz mortality rate Iuﬂ@juﬁﬁ seizure

recurrence = 9.1/ 1,000 person year

HaN13inElsAaNENAYEN1TRIGR WU 40% seizure free
warlunguiideiiaanisdnegaiaainisniazanauiafiuanuau
w3t iuinld e

ﬂ‘gﬂ : Surgical Rx in intractable epilepsy is safe, effective,
microneurosurgery is essential. Surgical Rx can improve seizure

free and QOL

Autoimmune epilepsy

asun1susse1glng uw. AliAWIE Usuwra

Glutamate receptor antibodies against AMPA and NMDA
receptors are present in epilepsy patients, kill neurons and
damage the brain [ag Dr. Mia Levite 91nUs:IinAddsnioa

Glutamate Lﬂuﬂﬁsﬁ@ﬂszaﬁwﬁﬁﬁﬁ’zyﬂs::nauﬁ'qzl 1) ino-
tropic Taun NMDA, KA waz AMPA wag 2) metabotropic

msRszuulszam glutamate Mneusnneduly (gﬂ‘ﬁ 1)
azinAlsARNe 9 lann

Excess glutamate recept s also cause brain damage

Gl 8,7 Gt

8 KAE 1234

il | %)
4 & &
Neuronal cell death, brain pathology and epijlepsy

519 1 uane Msvinauaas glutamate NNINEAY

o Y a 1
AU LA NATSABING o)

luns@atiamsirusniulduuudsunauiaoig
dunusnumsinnlen

1. stroke 2. head injury 3. subarachnoid hemorrhage 4. acute
liver failure 5. acute viral encephalitis (viral) 6. bacterial menin-
gitis 7. hypoglycemia 8. open heart and aneurysm surgery 9.

coronary artery bypass graft 10. perinatal brain damage
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lunsaninmsvitausnnulluuuisasatanuaNAus iU
msLnAlsA

1. epilepsy 2. ALS 3.glaucoma 4. Huntington’s disease 5.
Alzheimer’s disease 6. Rett syndrome?. Pyridoxine-dependent

epilepsy 8. HIV Dementia
’d'g‘ﬂ‘nﬁm‘nm anti-glutamate receptor antibodies ﬁwu"lu neu-
rological disease
1. Epilepsy: anti-AMPA-GIUR3 antibodies, anti-NMDA-NR2
antibodies
2. SLE/Neuropsychiatric SLE: anti-NMDA-NR2 antibodies,
anti-NMDA-NR2/dsDNA
3. crossreactive antibodies
4.  Memory disfunction & depression in Sjogren’s syndrome:
anti-NMDA-NR2 antibodies
5. Paraneoplastic cerebellar ataxia: anti-mGIuR1 antibod-
ies
6. AntiINMDA receptor encephalitis: anti-NMDA-NR1 anti-
bodies
7. Paraneoplastic encephalitis: anti-NMDA-NR2 antibodies
8. Herpes simplex viral encephalitis anti-NMDA-NR1/NR2
heterodimer antibodies
9. Slowly progressive cognitive impairment: anti-NMDA-
NR1/NR2 heterodimer antibodies
10. Mania: anti-NMDA-NR2 antibodies
11. Schozophenia anti-NMDA-NR1/NR2 heterodimer anti-
bodies
12. Hodgkin lymphoma and Limbic encephalitis anti-mGIuR5

antibodies

NMDA and GABA-receptor antibodies in encephalitis: oc-
currence and pathogenic mechanisms lagl Dr. Marteen Titulaer

AINUTLNALLLEDTUALA

Anti-NMDA receptor encephalitis H31a97ulud 2007 Tnw
Daimau WazANY BINTLARIAIZLIT 2 waz 3

fagilalion, psychosis,
- catalonia, mamory Coma,
prodome deficit, speach reduction -
labnormal movemant +/- +/- dysaulonomia
seizure

'
a

gﬂw 2 LAMIRTMIURY anti-NMDA receptor encephalitis
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517 3 uwansaIMSsURY

anti-NMDA receptor encephalitis AMN2¢El

HanMsRAtmdeaNasualadundanuanRalRLE 79%
TAEINU lymphocytic pleocytosis [WBC 32 (6-511) Faaas 75
Tisfiuga ¥oray 18 uax oligoclonal bands Fasiaz 53 NUAN
RanAann MRI 3aeas 33 8 EEG Andni eaas 89 Tnanwy ex-
treme delta activity fpeaz 33

An3AneDeTiinaes antibody A GABABR fLaNNTLaARa
2996110814119 58 AL NTANHINNITLNIAINENNULN 57% LU
dne mqm?\'ﬂ 601l (16 D4 85 1)

«  >90% #81n19284 limbic encephalitis

«  >90% NB1N"T seizure Y38 status epilepticus 81N199N

anqazifluannisusniie dluennisiuusinazennisay
fauAE

«  10% {@1n3 cerebellar ataxia

sensitivity 1839N19M39A antibody 81%

MRI WU temporal FLAIR hyperintensity 2 Tus ‘llmtzﬂ'm

nsnennsnilsa 75% az complete ¥i38 partial recovery agin4ls
ﬁmu’%uﬁumm&yﬂmnmﬁm Tnaanizdniiuann SCLC-GABABR

qzil 2 year survival 15%

Autoantibodies associated with epilepsy and other CNS
disorders: new developments and future challenges
Ine Dr. Angela Vincent 91nUs:inAdInnY

Autoimmune epilepsy \fl1 autoimmune encephalitis ?{ﬁmmi
289NN ENLAN WATWUIN 80% mﬂqé’ﬂfm‘ﬁ'l,ﬂu autoimmune en-
cephalitis azdanisdngan uananuNL 16% SN PETET
dnaznwu autoimmune uamezesnisiinalen

L‘fifaW’m@meL@x'mmaLmmwmijﬂqa autoimmune en-
cephalitis TR NUANUAIENIN ﬁx‘iﬁﬁ\iﬁumm\iﬁmamq%u@q
AUTHAT8Y ANNRALNFATEY antibody



VGKC-complex antibodies

Q’ﬂfmﬁﬂ%ﬁmmﬂlm subacute onset of memory loss, seizure LA person-
ality change WstnaALazilaN1sdnIiaae1ns18e psychosis atiapasld nns
U89 VGKC-complex antibodies siNAUALALYL LGI1 gﬂ‘l'?‘ll 4

§ o [l i @) a y '
519 4 Aunrisras LG Miluaaidaszudng

pre WAag postsynapic membrane

gilosindannisdnuu faciobrachial dystonic seizure fiaw neuropsychiat-
ric wazneunazl MRI AaUnf dinmevaueslifmesniudn wiasneuduasmnu
immunotherapies W1 VGKC-complex/LGl!-Abs 90%

Treatment options for autoimmune epilepsy
IR Dr. Christian Bien 91nUs:InFAigosui

K

mi%’nﬂﬁﬁﬂ‘:ﬂﬁﬁ high-rank antibodie

5X1 g IV-methylprednisolone, then
80 mg prednisolone po. per day for 14 weeks

10 immunoabsorption

Re-evaluation (NMDAR abs: after 2 week other abs:?

Tapper prednisolone by 10 mg
daily per week
e Sustained |
Deterioration improvement l |

l Rituximab, 4 times 375 mg/m?

1 week apart from each other Cycmpmsma"“de;;ﬁn Lz
Taper over 6 mo {or 1 g twice, a forinight apart) oL

Taper prednisolone by 10 mg
daily per week

K
\_

~
/

ar L a @ « » ' .
mssnengtlaaiiily “grey cases” uazlal aggressive

80 mg prednisclone po per day for 4 weeks
Reduction by 10 mag/d per week

When on 10 mg/d after 3 months
Re-evaluation
(if steroid contraindication: IVIG 2 mg/kg

Pt it

) Escalate immunotherapy
immunatherapy cyclophosphamid, rituximab ... y i
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masnugiilaaniilu “grey cases

71 severe impairment, status epilepticus

& time 1 g IV-methyiprednisolone (5 days)
80 mg prednisolone po per day
after 1-2 weeks
Re-evaluation
(if steroid contraindication: IVIG 2 ma/kg
No !mprnvement
el Escalate immunotherapy
Disrtnuaton =g mrs s, AT
immunotherapy cyciophosphamide, rituximab ... ; P

/

What not to do in epilepsy: red flags — time for antiepilep-
tic drugs (AEDs) and time for surgery

asunisussenglng uw. gAni alure

How to miss the best time for surgery:

Dr. Christian Elger 9nUs:zInAIgasuil

Up to 30-40% of the epileptic patients are pharmacoresistant,
approximately 10-20% of these are considered to be candidates
for resective surgery whereas the others may be still beneficial
from addition of right AEDs. The latter has been supported by
recent evidence that new AEDs can add up to 15% seizure
freedom in these patients. Selection of the good surgical can-
didates, for which high chance of seizure freedom and minimal
risk of postoperative neurological deficits are anticipated, is of

paramount.

Prerequisites for considering surgical candidates include 1)
Assuring the patient’s episodes are real seizure; 2) Achieving
seizure freedom is individually relevant to the patient’s health-
related quality of life; 3) Is the patient pharmacoresistant ? There
has been still controversial as to the criterion to define the state
of pharmacoresistance; 4) Is epileptic focus localizable? ; and

5) Is the epileptic focus resectable?

In summary, two strategies for improving seizure control are
1) performing an early surgery in appropriate candidates and
2) ascertainment of right AEDs. The latter should not be given

up in the nowadays era of emergence of a number of new AEDs.

12 May-Auguss, 2004 EPILEPSY DIGEST = wem :-_

How to miss the best time to start or to stop AEDs:
Dr. Dieter Schmidt 91nUs:inAigosui

A current practice of starting an AED in patients with definite
diagnosis of epilepsy which requires at least two unprovoked
seizure, has been universally performed. This is due to the fact
that the early treatment with an AED after a first unprovoked
seizure does not affect the long term seizure control outcome
as compared with the patients who are left untreated. This should
not be the case of missing the unrecognized preceding minor
seizures e.g. myoclonic, absence, complex partial seizure, which
would likely carry a significantly higher risk of recurrence as
opposed to the apparent first seizure. Regarding the timing to
discontinue AEDs, individual risk of seizure recurrence should
be carefully scrutinized. The risk of seizure recurrence is de-
pending more on the severity of the epilepsy than the timing of

having been on prior to AED discontinuation.

The patients who carry a high risk of seizure recurrence
should not be discontinued from AEDs of any time. These include
1) the patients who failed an attempt to discontinue AEDs in the
past; 2) JME patients with short period of remission; 3) sympto-
matic focal or generalized epilepsy; and 4) adult-onset epileptic
patients. In this regard, the possibility of AED discontinuation in
JME patients with long-period seizure remission (> 10 years)
will have to be elucidated in a large long period of longitudinal

observational study.
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Two-year seizure reduction in adults with medically
intractable partial onset epilepsy treated with responsive
neurostimulation: Final results of the RNS System Pivotal

trial

!Christianne N. Heck, ?David King-Stephens, > Andrew D. Massey, *Dileep R. Nair, *Barbara C.
Jobst, GGregory L. Barkley, "Yicenta Salanova, SAndrew J. Cole, ’Michael C. Smith, '°Ryder P.
Gwinn, ''Christopher Skidmore, '?Paul C. Van Ness, '*Gregory K. Bergey, '*Yong D. Park, '*lan
Miller, "*Eric Geller, ' "Paul A. Rutecki, '*Richard Zimmerman, '*David C. Spencer, 20 A lica
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%5Nathan B. Fountain, 2"C.Enﬂ.egnmry A. Worrell, *’Robert E. Gross, zl!‘Stephan Eisenschenk, 2’ Robert
B. Duckrow, 29'Law'renlt:ej. Hirsch, *°Carl Bazil, 3 Cormac A. O’Donovan, **Felice T. Sun, nTracy
A. Courtney, 2Cairn G.Seale, and n‘”l“larthaj. Morrell

Epilepsia, 55(3):432-441, 2014
doi: 10.1111/epi.12534
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RNS® Ngurosﬂmulatot

nerve stimulation (VNS) Huanalianunsamouaunisdnlugieeman il
M9vuA Direct brain stimulation asaaiduniaudanlualnafiATas RNS
= ) = o &, ) . .
gaiflu neurostimulator Afladnldluaneineags responsive stimulation
taamsalinqanulianisdniled epileptiform activity {finaw n9Ane
Sl randomized, multicenter, double-blinded, sham-stimulation con-
trolled pivotal study Wedsziiiusz@nsnanazanuiaanieaed respon-
sive direct brain stimulation A114{w adjunctive therapy ﬁﬁﬁ%’u&:iﬂw
V= . ) ) Ay o a
;:flm;mflu intractable partial onset epilepsy NHFAKNNUA 1-2 90
98n18099
RNS System 1lsznausiaagiinsal programmable neurostimulator #

i e ! Figure I.

\Tanmaiy depth WAY/YT8 subdural cortical strip leads %ﬂgmwvlfﬂu Implanted RNS Neurostimulator and NeuroPace Depth Lead and

NeuroPace Cortical Strip Lead.

o o = o . . o o
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Implant Randomization Sham Group: Stimulation On
\‘ \ Treatment Group: Stimulation On
S . "o"",“ - Open Label Evaluation
3 2 -1 © 1 2 3 & 5 6 sl
Months relative to implant

Figure 2.

RNS System Pivotal Study Design.

Epilepsia © ILAE
- J

ftlhefidindandleng 18-70 1 & partial-onset seizures etaries 3 Aswsiaiien Tunaseeniudn 2 1iistuld ualdiunisnsam
SnfFunEansdnes 1-2 90 Q’Lﬁf]équmiﬁﬂmﬁ%éu baseline period 1411 12 flpvineuazldFunnsilaeied (RNS implantation)
Tnel 4 #ulnsisiasnidu Postoperative Stabilization Period FatAtasaznsaauaziiufin ECoG LLﬁiﬂzgdiﬁG:Nﬂﬁiﬂixl;l:u AN
i"lmxgﬂ randomized Lilu treatment group (active stimulation) Waz sham group (1§Jﬁﬂﬂiﬂixl§u) ;e treatment group azldfunng
ﬂ%u%\imiﬂi:ﬁjumu4 &Um19 ( Stimulation Optimization Period) fawfnnMxlug9e Blinded Evaluation Period (BEP) W1 12 &1anii
Taelaifnnsulaeuntlaeniudn udeannthusta reatment group WAz sham group aZl#U responsive stimulation 11%29 Open Label
Period (OLP) aupsu 2 1 %wwdwﬁmmmﬁmmmmﬁuﬁﬂiﬁ (gﬂ‘ﬁ' 2)

nsAnEnisanadaenisasuntasinuauntsin Taeludas Blinded evaluation axii Reifiensesdng treatment group LAY sham
group Tpeld generalized estimating equation (GEE) model AN N open label a4 median percent change V)N 3 LAaU LAY re-
sponder rate (> 50% seizure reduction) LLmﬁmﬁm@mmW%mﬁfm QOLIE-89‘I7‘1I 0,1,2 ¥ TrenFennien overall score Way pri-
mary scale fingl paired one-sample t-test 79009N1999L TN adverse event THA device related LAY not device related way Uszilu
neuropsychological function (visual and verbal memory, language, and cognitive flexibility) Ltaz mood assessment (BDI-Il, POMS,
CES-D) #ingl
wanasAnu

¥ o

ﬁﬁjmmumiﬁﬂmu 191 918 Tne wiieiilu treatment waz sham group waidayaaNEUENATYAIR1T9N 1

Table |I. Demographic and baseline characteristics ofimplanted subjects
All implanted (N = 191) Treatment (N = 97) Sham (N = 94)
o Mean + SD (min—-max) or % (n)

Age (years) 349 £ 11.6(18-66) 340 £ 11.5(18-60) 3597+ IL 6(|3—66)
Female 48(91) 48 (47) 47 (44)
Duration of epilepsy (years) 205 £ 11.6(2-57) 200 £ 11.2(2-57) 21.0 + 122 (2-54)
Number of AEDs at enrollment 28 + 1.2(0-8) 28+ 1.3(1-8) 29+ 1.1(0-6)
Mean seizure frequency during 342 + 61.9(3-339) 335 + 56.8(3-295) 349 + 67.1(3-338)

Preimplant Period (seizures/month) median = 9.7 median = 8.7 median = | 1.6
Seizure onset location — mesial temporal 50 (95) 49 (48) 50 (47)

lobe only (vs. other)?
Number of seizure foci -two (vs. one)’ 55(106) 49 (48) 62 (58)
Prior therapeutic surgery for epilepsy’ 32(62) 35(34) 30(28)
Prior EEG monitoring with intracranial 59(113) 65 (63) 53(50)

electrodes
Prior VNS 34 (64) 31(30) 36(34)

ICharacteristics used as strata in randomization algorithm.

Tne 187 91eeglunnsAnsauAsy 499 Blinded evaluation uaz 182 waz 175 918 agasy 1 waz 2 Unwasu IagléFunissias
msmzﬁjuﬁm:lm <4.0 mA 794 53.8%, 4.0-7.9 mA 791 34.8%, 8.0-11.9 mA 39U 8.7% Wacg34n12.0 mA 39N 2.7% Ml total dura-
tion of stimulation A8 lULAREINEAS 5.9 WAL (median 4.7 WTABSW)
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—C— Responder Rate (250% reduction)
sox | ~8- Median % Reduction ’/l/"’//"\z//2
-
£ 40% - -
- ~
— \__>-h._______0,/ ;
30% - .
:'é Figure 4.
H All subjects receiving stimulation Responder rate and median percent
a 20% reduction in seizure frequency.
Epilepsia © ILAE
10%
0% - ; - : .
68 911 12-14 15-17 18-20 2123 24-25
N=186 N=183 N=181 =179 N=178 N=175 N=174
Months after Implant

* Includes all subjects for whom any data are available for each 3 month period.

mmﬁ'mﬁﬂ@mﬂu Treatment group (37.9%) LANGY
aeiafiiadAty(p = 0.012) an Sham group (17.3%) Tudag
BEP a1l Sham group 174 open label méjﬂmmim‘zﬁu
W& WUdANANN g AasasieldadAtywiuiui (p = 0.04,
paired t-test) Ine/lu dnsaania 2 nguitl&Funsnsgulugag
open label { median percent reduction WAL responder rate
é’f\igﬂ‘lﬁl 4 1Al median percent reduction ﬁ 1 fuaz 2 UAa
44% ez 53% WAL responder rate ﬁ 1 fuaz 2 UAa 44%
waz 53% (p < 0.0001) Ineludae 3 Lﬁﬂumqmm open label
WU 82% Rauaunnsdnanas Tne 54% dnanae >50% wag
9% laiffanisinian uasdeyaifiufiunudnlunguiidnia
91N mesial temporal lobe (N=90) La% non-mesial temporal
(N=93) thumeuaueslluanaeiu wardnmnifnanadlal
meﬁiﬁqﬁu‘lumjmﬁmﬁuﬁﬂmﬁmﬁmuﬁm@:mﬁLﬂ?{ﬂuu,ﬂm
£ m@ﬂf}ﬁm@mmw%ﬁmwudqﬁu%q overall score (p <
0.001) waz primary scale (10 11 17 scores) LAZINENUNA
InaReTtindi> 2.5% Famnnad 2 Tae TFeTAn 6 28 (4 —
SUDEP, 1 -1 sham group, 1- lymphoma, 1 - suicide) hag
WU responsive stimulation lafiualEaasfia Neuropsycho-
logical function La¥ mood assessment
asuy

miﬁﬂ‘iﬂ’]ﬁlﬂu multicenter double-blinded, sham stimu-
lation—controlied trialiita1lsz1fi RNS systemiilu adjunctive
treatment ﬁ’m?“ur;:ﬂmyﬁﬁ intractable partial-onset seizures
dafl <2 ansiinlaedaumnnidusnunm > 20 T uaz 1 1 3
GRIGHT vagus nerve stimulation LLag epilepsy surgery NN
L& FaNaNNTANENHLEAIANNANIITNTI AR AL 1T
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Table 2. Serious adverse events affecting >2.5% of
implanted subjects

% Subjects with
device-related”
events (# subject)

% Subjects with
events (# subjects)

Related to the implanted

device
Implant site infection 3:7(T) 3.7(7)
Device lead revision 3.7(7) 21 (4)
Device lead damage 2.6(5) 26(5)
Related to seizures
Complex partial seizures 5.2(10) 3.1 (6)
increased
Tonic—clonic seizures 3.7(7) 05(l)
exacerbated
Tonic—clonic seizures 3.7(7) 26(5)
increased
Other serious adverse events
EEG monitoring 7.3(14) 0.5(1)
Death 3.1(6) 0.5(1)
Therapeutic agenttoxicityb 2.6(5) -

%Includes device-related and device-relation uncertain.
bFour related to antiepileptic medication and one related to acetaminophen
toxicity.
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EEG Quiz

wnaeeng 51 neuntihiudawssn WannisUng wuld walAidudn aueny 2 1 dnafeusnsdaeeinistniniaissotes Tasunsinwuslavg adn sesdunuudnsagen ndsanntiuimuinis

nANag m@\_j\am@ﬁjmazﬂimﬁ liireadas lind1ae9 PE: alert, can't follow command , no eye contact , Fundi: optic atrophy BE, akinesia both upper and lower extremities, increased tone
all limbs, DTR 3+ all l#5un1sasamauanasmatanss anenefnwuidiy multifocal independent epileptiform discharge over F8, F4, C4, P4,T4, T5, 01, O2.LazWUAMNAALNRAININ 1-2

Questions
1. What are the abnormalities in the EEGs?

2. What is the possible neurodegenerative disease with this EEG finding?
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Answer

EEG Answer
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1. Spikes at low rate photic stimulation

2. Neuronal ceroid lipofucinosis type 2

v
=

wanulimAnlng nnsneaiuuazmuINILeas fnldARDS 19A neurodegenerative disease TRuanalsafiananifaaainigmg
N&19 L mitochondrial disease, NCL: neuronal ceroid lipofucinosis, leukodystrophy tusiu Tuumazlsaasiansuen1epadinienie
NTATIANLIAALANEINT low frequency photic stimulation spike-wave response M lFARDalsA NCL type 2 mﬂﬁzgm

v VYo aa o QI a ¥ . . N . . . m .
Qﬂ0ﬂ1m?Uﬂﬂim?Q@qu@@ﬂL‘WNLMNM&I skin biopsy electron microscopic study: Wl exocrine gland contain curvilinear bodies
in the cytoplasm LLag genetic study WU non sense mutation of TPP1/CLN2

NCL %38 Batten's disease 1ilsaszuinlszamannaaluifin fafaannnnsavanaesans ceroid lipopigment 11 lysosomes 114
NaNURIYIY gnﬂ@mﬁm%miﬂl,ﬁ@ﬂmm. 1969 Tme Zeman & Dyken lungulsm amourotic family idiocy Fasauvaneilsndu neuro-
denerative 13@aeu lutla.A. 1973 Santavuori waz Halti ldnanaiielsa NCL d1uflu storage disease with similar histochemical
features 7Ny intracellular accumulation of ceroid/lipofuscin-like material NsATaTNaselsARluN1TATIRMNIANRALNRAINAA
ANN13911 biopsy WMl NCL \Thilsafinyldieareq neurogenetics TWAN ANEULNNTONENaALNLLL autosomal recessive N
M RALNNNSNANEES N UANNEAN AL TNEATL LAZENNNIEN uATIINsTeTiinERs A NERLnRE NN sNe ey Tne
Taifianiedn wiailug stauanlusin mwun@u@ﬁqﬁﬁuLﬂu ANHULAMNEALNAL2981NN1INARNA WAT pathological finding (in-
fantile onset 6 AaU-2T skin biopsy WUANETUL granular osmiolphilic deposits, late infantile onset 2-4 T wuanwoue curvilinear
profiles and juvenile form onset 4-10 T wudneouzaiia finger print profie) 1t A.A.1977 Pampiglione LazAne SENTUDNAN DY
ANNALNAT99 EEG, ERG/VEP Tugilhaianisn NCL wiazaiin Tnusausndnwuzadnialndves EEG uimuatinaadisn NCL
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