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“ EPILEPSIA: COMPLICACOES
E COMORBIDADES”

9 Escola Latino-Americana de Vlerao em Epilepsia (LASSE) é

uma atividade da International League Against Epilepsy (ILAE)

e da Academia Latino-Americana de Epilepsia (ALADE) com
o apoio da Liga Brasileira de Epilepsia (LBE).

Com inicio em 2002, as “Escolas de verao em epilepsia’, organizadas
pela International League Against Epilepsy (ILAE) tém se tornado
uma referéncia como experiéncia didatica. Como professores e
alunos permanecem em contato bastante proximo por quase duas
semanas consecutivas, esse tipo de Escola tem facilitado a integracao
entre pesquisadores e alunos permitindo uma melhor compreensao
das novas descobertas para o beneficio das pessoas com epilepsia.
A nona edicao “Escola Latino-Americana de Verao em Epilepsia
(LASSE)” realizada em Guarulhos entre 22 de fevereiro e 03 de
marco de 2015 aborda o tema complicacbes e comorbidades em

epilepsia.

Agradecendo aos professores e tutores que de forma tao generosa
abandonam seus afazeres e nos oferecem seu tempo damos boas-

-vindas aos alunos da LASSE-IX, razao maior do nosso trabalho.

A COMISSAO ORGANIZADORA
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DEFINICION CONCEPTUAL

- Una crisis epiléplica es la ocurrencia transitona de signos

wia gintomas producidos por una descanga anormal,
excesiva y sincrinica de la actividad neuronal cerebral.

- Epdepsia es un desorden cerebral caracierizado por la
predisposicidn persistenle a generar crisis epilépticas y
por las consecuencias neurcbioldgicas, cognitivas,
psicoldgicas y sociales de esta condiciin,

(Fizher, R y col., 2005)




[
DEFINICION OPERACIONAL

La epispsia &5 una enfermedad cerebral y s& considera que exishe

en cualqueers de las siguienles siluaciones:

=Puar lo mencs dos crisis no provocadas (o reflejas) que ccurrieron
COnN una separacian de mis de 24 horas,

»Uina crisis no provocada (o refleja) y gue b probabiidad de gus
QCUMAN maés crisis sea similar al resgo genenal e recumancia
luego da dos crisis no provocadas (por lo manas al B0%),
ocumendg en kos siguienies 10 afios,

- Diagnéstics de un sindrome epikplico.

~La epilepsia 86 considera reswalla en aquelios individuos con un
sindrome eplépiico edad dependssnte y que hayan scbrepasado
la sdad aplicable al sindrome y en aquellos que han
parmanacido libres de crsis por 10 afos y 5 ahos sin medicacion
contra las crigis. (Fishar y col, 2074)

DEFINICION OPERACIONAL
Aspecios positivos Aspecios negativos

« Crea la necesidad de + Puede crear confusion
investigar los esgos de entre los pacientes de si
reCcurmencia. tienen o no epilepsia.

« Se ajusta a la manera de « Mo eg claro su elecls
pensar de la mayoria da sobre los estudios

ks epileptiiogas, epidemioligicos,

« Puede ser usada para « Puede afectar las reglas y
propdsilos espacifices. reglamentaciones en

relacidn a epilepsia.

T
¢(ENFERMEDAD o DESORDEN?

» Eplepsia comprende muchas enfermisdades v
condiciones.

- Desorden e refiere a una alteracion funcional que no
necasaramenta pardura.

- Enfermedad es una alteracion funcional mas duradera,

« Ell térming desorden as poco comprandido por el plblico
¥ Se minimiza la naluraleza severa de la epilepsia, por ko
que la ILAE y el IBE concordaron en rederirse a epilepsia
com enfermedad,

T
CRISIS PROVOCADAS versus CRISIS NO PROVOCADAS

- Las erisis provocadas o sintomabcas agudas son aquellas en
Las qua un lactor iransilono disminuye el wmbral para kas crisis
en un cerebro por ofra parte nommal, Las oisis provocadas por
contusadn, fiebre, privacion de alcohol, no deban ser
conskderadas para el diagniatico de apdapsia.

- El factor provocador es difersnte a la eticlogia

= En las crisls reflejas axisle una lendencia paloligea a
generar crigis por estimulos comunes, gue o pacienbs no
pusde evitar, por lo cual s considers que &S eplapsia,

- En las crisis no provecadas no exste un [acior reversible que
disminuya el umbral de las crisis.

+ Este g% un brming iMpraciso porque no S8 pusds assgurar
que o exista un fackor provecadar v Bu exisbencia no
coniradice que xdsta una anormalbdad epiléplica duradera.




T
RIESGO DE RECURRENCIA

- En pacientes que han presentado una dnica crisis, pero
tienen un alo resgo de recurrencia de crisis, n la
practica se los trata como a una epilepsia.

- B¢ conooe que &l nesgo en el caso de ACV, TEC,
infeccitn dal SMNC| nemaete, 300, 0 8N NEOS CON UNE
alleracidn estruciural ¥ un EEG con actividad

, (St 1004, @sbe @5 similar a cuando se han
lenido dos crisis, enlre 80-90%.

- Se desconoce al nesgo da recwmencia en la mayoria de

los casos individuales y o B0 % es una guia aproximada

T
CRISIS UNICA mas LESION o EEG PATOLOGICO

- No Benan los requisilos de la definicidn de manera
definitiva,

« Los estudios disponibles muestran diferentes resultados:
-Duich Eplepsy Study, 1998: T1%
= Shinar, 1880: 56%

» Mo hay datos de como se combinan o suman log riesgos
por lo que hay que decidr en cada caso individual,

- El riesgo de recurrancia esta en relacion al tiempo
transcunmide, cuando mayoer &l iempo desde la crisis
manor el nesgo.

T
SINDROMES EPILEPTICOS

+ Los sindromes apllipticos sa consideran como epilepsa.

+ Eplapsia de la nifez con descangas ceniro-lemporakes o
Epilepsia Roldndica.

+ Sindrome de descargas continuas durants o susfio leno.

+ Sindrome de Landau-kleffner.

T
IMPLICANCIAS PARA EL TRATAMIENTO

~El diagnostico v la decision de tratar estan relacionados
|pero son problemas di

~ Db ser indhvidualizado en funcidn de:
- Los deseos del pacients.

=« Vialoracidn entre el iesgo de una segunda crisis y los
posibles efectos secundarios de la medicacion.
- Qpciones disponibles,

» Costo para los pacientes.

~Un paciente puede tener una encafalitis y ser tralado con
FAE y no ser und epilepsia, ofro lener crisis muy bves wo
muy esporddicas y no ser ratado aungue
indescutiblements sea una epilepsaa,




CRISIS SEPARADAS EN EL TIEMPO
« El lapso de tempd anlré dos ciisis &8 ambigues.,

- Las crisis an clusters dantro de las 24 horas tisnen el mismo
Mesg0 de MecUrmencia que una crigis Onica (Neigas, 2012)

« Algunos consideran gue luego de 5 anos sin crsis exisle
una remisidn. Esta definicion no especifica un limite de
liempo entré las dos crisis, por o tanio Si hay uni orisis al
afko de vida y ofra a los 80 afos es apilapsia (cligoepilepsia)
{Ragna, 2011

T
RESOLUCION DE LA EPILEPSIA

- ¢Una vez diagndsticada la epilepsia estd para siempre?
+ LLa dafinicion previa no dejaba lugar a la curacitn, sungue 1
[persona estuviera sin criss por décadas.

= JPor qué resolucion?

- Remisidn- implica la falia lemporaria de enfermedad, pero no su
ausancia

- Cura- implica que &l fesgo de presentar una crisis &5 simitar al
da la poblacitn no afectada, pero luego da una hishora de
eplepsia esto nunca 56 alcanza estacisticamente.

- Resuelta- implica que la perscna no bene més epdepsia , pero
0 86 GARANSED Ut 0 Plaeda volver & lener ofisis.

£0ué intervalo de tempo y circunstancias daben
caracterizar la resolucién de la epilepsia?

+ No hay datos adecuados disponibles del riesgo de
recurrencia luego de periodos prolongados de libartad de
crigis y sin FAE,

« Ell eago de recurrencka de crists disminuye con el iempo
¥ la mayoria de las recaldas son pracoces.

- Las recidivas son raras luego de bos 5 aflos y luego de 10
afos sin FAE el resgo anual de probabilidad de crisis es
MLy BajD [Chafeic D, 1068)

- S eligit definir la resclucion de |a epilepsia en los casos
de sindromes edad dependientes que hayan sobrepasado
dicha edad y en aguéllos qua han estado Bbres de crisis
por 10 afios y por 5 afos sin medicacion,

RIESGOS DE RECIDIVAA LARGO PLAZO

- EMJ tiene un elevado riesgo o recurmencia, peno exsten
remisionas an al largoe plazo (Sed, P, 2003)

- Lessiones estructurales como las matformacionss del
desarmollo cortical tiemen un elevade riesgo de crisis an el
Largd plazo, ostans NE 2012 @0 oS Como oS cavernomas
|W'ﬂﬂ operades las cisis pusden recidivar en plazos
variables. pimw. 2011

- Luago de cirugia del ldbulo Temporal, el 54%. de las
recidivas ocurren en los prifmencs 6 meses, mientras que
solo el 2% luego de 4 afos (Gostner, B 2013)

= Nifios libres de crigis y sin medicacion por 5 afos unienon
una recurrencia del & %. Mo hay dalos de los gue
estuvieron mas de 10 afos libres de crisis (Bamg.aT, 2001)
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Informacion imperfecta

- La nueva definicidn brinda relevancia al proceso clinico
del diagndstco,

« Requiere capacidades da interpretacion y diagndstico con
las cuales no siempre se cuenia, especialmente en o
nivel primans de atenciin,

- Exiate incartidumbre sobse la polencial epileplogenicidad
de lesiones en la RN,

= Sin registro con VIDEQ-EEG, hay sitluaciones en que ¢l
diagndsiico de crisis epiléplica permanece incero.

- En ausencia de informacion segura la expresiin “Ustad
probablermenie tenga eplepsia”, s& prefind & usar ¢
concepto de “epilepsia probable”

T
CONSECUENCIAS DE LA NUEVA
DEFINICION

- Para el paciente:

« Puede mejorar &l prondstica.

- Prgrmiitiria prenvenir injurias fisicas innecesanias y las
consecuencias sociales de la recurrencia de crisis.

- Daria la oportunidad de intervenciones que modifican ka
enfermedad previniendo la progresidn de la epilepsia y sus
comarbilidades.

T
CONSECUENCIAS DE LA NUEVA
DEFINICION

- o Coma modificaria la prevalenca?
- Cormecto diagnastico,

- Inclusitn de crisis reflejas.

+ Resolucién da la epilepsia.

+ Consecuencias economicas y legales

T
CONCLUSIONES

- S inclunye como epilepsia 4 qUISNSs con UNA crisis inica
presanien ciros FBctones que 58 BS0CaN 8 un ARo resgo de
recurmencia de crisis, alrededor del B0%.

- B conoos Sis fesgo &n pacienbes qua kan tenids un ACY,
una infeccadn del SNC, TEC y sindromes epiléplicos
aspacificos.

= Ga inchryen las crisis refejas con el mismo valor que las no

provocadas

- La epilepsia no &8 necesariaments una condacion para loda la
vida y 8@ considera resusita 8 ka persona ha estads ibre de
crisis por 10 afhos y 5 afies sin FAE

- Los estudios de riesgo de recurmencia son pocos. Se deberia
meentivar mas estudios de recurencia en etislbgias
espacilicas

11
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PeTeER WoOLF (DENMARK)
FOCAL AND GENERALIZED ICTOGENESIS

-
EMLEPSIHOSPITALET - WP

The concepts of generalized and focal
ictogenesis
Peter Wolf, Denmark
Gth LASSE, Guarulhos
February 22 - March 3, 2015

- Aﬁ'

-
EMLEPSIHOSPITALET « '.'

The historical concepts

= For hundreds of years gpilgpsy was synonymous with
generalized tonic-clonic seizures

« Other seirene Uypes Start 1o e mentioned socasionally in
thir 18th cenbury but bacome mostly described during the
15th century

« Beyond mere description, ). H Jackson (1835-1911) starts
b analyse selzure semiclogy

www. S A R sgta . gk

-
rl"'_ll EFSIHOSPITALET = '
Focal seizures o

AL Queen Sguare, London, Jackson together
with the neurasurgeon Victor Horsley
[1B57-1916) identified anatomical sites
of epileptogenic lesions. June 22, 1886,
first cperation on semiplogy alon.

Harsley in his report colned the term Yocal®
for this: kind of seizures

Jume 22, 1B86 birthdate of semickogical
sighificance of the cdinical prasentation,
of term focal, and of epilepsy surgery.

Mew nosological understanding =
therapeutic consequence

(Vi

www.ipiktpsihospitalet. di
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EMLEPSIHOSPITALET « WP
L it 1l L I ITAL .
Generalized sz

= The term generalized in its
present use is defined by
the EEG

www.ipilipsihospitalet. di

-
EPMLEPSIHOSPITALET .‘
PR P

Concepts of ictogenesis: 1970 Classification

+ Gengralized sz5: “Clinical features do not indude any sign
or symplom referable to an anatomical and/or fumctional
system localized in one hemisphere. .. The responsible
neuronal dischange [akes place, if not throughout the entire
grey matter, then at least in the greater part of it and
simultaneously on bath sides,”

« Moke: the definition of generalized setrures |5 negative?

www.ipitpsihospitalet. di

-
EPMILEPSIHOSPITALET .‘
P b Pk

The concept of generalized epilepsy

+ “Generalized seizures are commonly thought to
involve the entire brain homogeneously™
[Mchally A, Biumandeid M Egdapsy & Befarvior 2004; 5:3-12)

+ How correct is this (EEG - based) common
view?

www.ipiktpsihospitalet. di

-
EMLEPSIHOSPITALET . WP
EFILERS

Generalised SW =

discharges =

typically ara E

symmetric, -

synchronous and =

widespread - iy —————— e
but typically also ol UL —
have a frental

accentuation, a—( |11
espacially at S—

onset of an

Laiseau et al. Chidtood Absence Epuepsy. In:
Riger et al, #du. Epseptic Symanomes iy
Infancy, Chiidiood and Adolescence, 3002
v £ e hosgita e dk
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“Frontal” changes in JME: gpiepsinosrimaLer -"'
11C-FMZ PET Eann

IME:
Global Tt of FMZ
binding (GABA,
receptors),
especially in
dorso-lateral
pre-frontal
cortex -

but also PO

8 Sanckr T /Edsl. Wnptison, London, X0 5i-9%

w
EMLEPSIHOSPITALET "
FRABE P

Marphological findings

Cao et al (2013): meta-
wnalysis of F studies of IME
with woxel-based
MorphCITHEry

Gray matter density
increasid in medial frontal
and anterior cingulate
gyrus, reduced in thalamus

L]
EMLEPSIHOSPITALET "'

Voxel-based morphometry: JME, absence epllepsy, healthy

controls: Betting &t al Newolmage 2006, 32:498-502

= A&: JME pts we ctris: fronto-
baszal increased GMD

» Bz AE pts vs ciris: fronko
dorsal - parietal = GMD

« € all patlents with absences
[NHE + ABR) ws ctris: GHD
increased in antersar
thalarmus

L]
EFILEFSIHOSPITALET *

"pseudofocal” discharge

¥ ki -
Baoy spe 7, atasnoer with e & paar old girl, CAE, untreated
deviation b beft, Benign course Full respor e 10 ethodnimide
50 L
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-
Absence selzures: Individual EPMILEPSFHOSPITALET « "'
patterns revealed by EEG-TMRI i

Shfing window analysis of 2 absences in the same patient
From: Meeler F et ol Epfepsia 2000

A S agilak

EJ
EPFILEPSIHOSPITALET '*

Sliding window analysis of 2 absences in other patient

poooaprbbbbopgopoetate
BRBRRARABBREENNNEAS

panRfpnpbesnepateee
ERRARRRREEEROSARANESR

Aythory’ conclusion: BOLD sigral changes remarkatly consisbent in
space and tima in ddferent sbagencns of one patient but Siferen from
patient bo patient despite similer EEG patberns andl cinical semiclogy

LR agilak

L
EMLEPSIHODSPITALET « *

il ot al Absence seizures: individual patterns
FEVE d by EEG-fMRI. Epilepsia 2010
s 17 sbsences from 9 patients studied
Identical findings in all absences of ane individual
+ Thalaméc acthvation: 16 sbs / 8 pts
= Default mode areas deactivation 15 abs /8 pas
= Causdate nucheus deactivation: 10 ab4 f 5 pts
= Cortical activatian: 10 abs / & pis
Frontal: § pts
Pariatal: 1 pt.

(no cortical activation: 3 pts)

BOLD 5

A% onset of SW, bilatersl

= BOLD signal incresse in
Thalamus
Cerebellum
anteriar gyrus dnguli

= BOLD signal decrease In
medial prefrontal cortex
lageral parietal cortax
madial/postericr gyrus cingull
Pragcunsus

= (afer preceding increase)

15
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Conclusion at present

+ “Generalired” 5W and absences are generated as
FESORANCE PHERGMEnd in & Grouil comprising pars of the
fromtal, parietal and ocdipital corex, default moda
natwork (DMN) and anterior thalamus

Triggered off from variable cortical boci (intraindividually
consistent?)

Precunséus the leading structure

Fatholegical deactivation of the DMN explains absence?

-
EMLEPSIHOSPITALET « *

Ciumas C et al. The dopamine sysliem in idiopathic
generalized epilepsies: Identification of syndrome-
relaled changes. Neurolmage 2010; 51; 606-15

Binding potential of dopamin transporter marking
ligand [**C]PEZL reduced in midbrain with JME, in
Putamen with GTCS

R spitalet . dic

o
EMLEPSIHOSPITALET - "'

Ciumas et al, Dopamin n‘iéricer PET

A GTCS
B: JME

L]
D:}ﬂamln FIET FE!II',-';JrII’] I !'. LE !'.‘\IIII:ZI"\:'I TALET = *
Reduction of receptor
availability in putamen

Arey ol miee of diggasever DUTE] e tgriie lavsboeg o it st
WA paridd S b dpprip

o i e iy e B B e e
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Hrgional Rodactiom in Sersl 14 e " :
!u’rzd:;m jll'flr:":r:-1:|“ l\l.-:lmllnnq e J‘. .I.I_.r'."'”‘ﬁ{" PITALET - '..
QT —
PET with serotonin receptor antagonist carboryl-carbon 11-
WAY-100635: reduced binding pabential in dorsclateral
priefrontal cortex, raphe nsche and hippocampus

o
EPILEPSIHOSPITALET . L

Reflex epileptic mechanisms in IGEs

s Photasensitivity

« Eye closure sensilivity

Oro-facial reflex myoclonl [with talking, reading)
+ Praxis induction

. ST

TW-induced seizunes: : e
photopangysmal EEG respongs EPILEPSIHOSPITALET . ¥

Fai:FT

F7 T3 i w“"'hw_,,t_,, w o ""f“". i,

™ -TH l.;-.

s s e e e ey 7
T -0 e LY ¥ T . R ———"

Fpl:Fa =, Ui e AR L T NH..WTM
F: WTll —-—F:u-—ur b .{U—v—v,-'wunr-l." u‘i-\,:.._"‘n

T4 -TH B T G s e A -(“.\,_,-.,-._
Th 07 e e e
FRIFY e AR st o i oy A W A
e —--.-,,wﬂ_-f..,.-'»—-\.au.-u—\.--wn_—nma—nﬁl‘ﬁﬂv;
c3 P -
P o1
FPI-F4&
F4 -C4
[T T
Fd «OF
FI 6T
Cr -PI
-
EFILEPSIHOSPITALET *
(TR e i L

Ciammia-hand |1!I|.'|.~u: D!uhll.n'i.ng and F‘nl‘mlnwl'l\il:in. il}-:
15 there an underlying mechanism common 1o
phatasensitive epilepsy and visual perceplion?

Lhem' 5 Kelwa® | arw! W, Blese” [ N Vala' ol . WL Loges s Sn’

MEG; “Enhancement of phase synchrany in the v band
(30-120 hz), harmaonically refated to the frequency of
stimulation, preceded those stimulation trials that evolved
inte PPRs, and differed significantly from that encountered
in trials not followed by PPR o in contral Subjects™;

“a pathclogical deviation of normally ocourring synchroniz-
ation of y oscillations underlying perceptional processes
mediates the eplleptic transition in PSE®,

www. apilepaihospitalel. die
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rPCI = relative phase clustering index

| ek e Alrppnzy seines
- " =! e

Ly I | Ill NS I
o —— ———
Red: stimulation with photoparaxysmal response (PPR)
Blua! stimulation withait PPR

e SR R R

-
Parra et al 2003 pepsimosnTALET . AP

b
i
LR ]

g Tmmwhﬂlxhﬂw-ﬂhw
avor thap Nt ey oo wvervge of iy i T s o
sl fedlowodi by PPE @ 30 1l semelaon, compard seh so
mals mecn fadbosad by PP o the wame aebist dmadlil pdat), mad
e avorape of [owr irisls i o apc e soy amiched contrsl (gl
s

www. epilepsihaspitak

'l
[_F'_II, E_PSI HOSPITALET » '.‘

Moaller af al (Neuroimage 2009) FMRI activation
during spike and wawve discharges evoked by photic
siirmulation
Comparison of BOLD signal 3 sec before
photoparoxysmal response (PPR), i.e, at phase
of synchronisation of cortical gamma
oscillations preceding PPR (MEG)

e SR R R A

'l
EPILEPSIHOSPITALET L4

e 7 years, without

13 yr old boy, history of CAE, seizure fri

drugs since 2 vebrd. Spontaneoud SW after heep deprivation.
Developed JME & mith later

S L R LA ER 1]

www. apilepsihaspitak
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Authors' conclusion e

+ “Im contrast to spontaneous GSW, these results
suggest that PPR (photoparoxysmal response)
is a cortical phenomenon with an involvement
of the parietal and frontal cortices.”

www.apilipsihospitaler.

-
Thalarmus, FS + absence: fMRI  EPILEPSIHOSPITALET .

[ st b sy
e e e e e

www.apilepsihospitalet. dic

k]
EPILEPSIHOSPITALET « '
-

Esbanssd banrcs sty o L LG dwed Doty b b Spi-mit g

L —
b e e e P

Fartial directed cohanenon:
(& method of EEG analysis)
Focus on B and v band,

10 photosensitive pis, 52

free, 7 with AED, and 10
healthy contrals.
Enhamoed conmectivity in

resking state (B) amd wnder
ILS {¥}.

™
EMLEPSIHOSPITALET . WP
EFILERS

Transcranial magnetic stimulation (TMS):
visual cortex and motor cortex

+ A& noninvasive method to cause

depalarization or hyperpalarizatian

in the neuromns of the brain, TMS ="=‘:::'

uses slectromagnetic induction to .4-"_,-'\-'*__..}‘
Induoe weak electric currents using L g
a ragidly changing magnetic field; LGN AL SN
this can cause activity in specific or L -4
general parts of the brain, allewing LW g |

for study of the brain's functioning
and interconnections.

www.apilipsihospitales. d
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Visual cortex Jit R E

ata wmma Ea Pmer s mam

+ Comparison of
I'E'.I'.tll‘!g motor Wil 16t 1 By e daladily B s e o ahimd Ssigme milh
threshald [cortical A St ey

increased (AED effect)

Pl e e b i S g e
e B
Cnly in photosensithne

axcitability) with s=e==t==
AT T | | | | ""l"

bkl et
threshald < motor I
threshald = visual H
cortex hyperexcitability I l H l I I
in ph.sgnsitvity :

rMT in epleptic pts

e SR R R

ol
o . EPILEPSIHOSPITALET .y
Praxis induction e

+ Precipitation of seizures by cagnition-guided complex
Fator tasks
= Mast bypical; comphex viseo-maotor coardination
Matsuoka et al (2000): dosely related to 1GE. Found in
S0% of IME pathents In Japan
= 25 = 30% aof JME patierts in Germarny (Mayer &t al 2006)
and Brasil (Sao Paclo group: Yacubian et al)
Pathaphysialegy: nteraction of cormplex functicna
snatamical network subterving vituomator coordination
with short reflex bop | proprioception = mycclond) in
attive musculabure

e S R R

&
EMLEPSIHOSPITALET - '.'
Connectivity in JME

B e

BRAIM

. o

Motor system hyperconnectivity in juvenile
myoeclonlc epilepsy: a cognlitive functional
magnetic resonance imaging study

ﬂr—l-m“"m-um il I, R, W B, e, F
h‘-l Winemas Homas ® bnn 1. Crwmcan, ' ¥ irian bimp" sk ¥, Bachusstuaa® moed
gy o

www.epilepsihaspitak

L'l
EMLEPSIHOSPITALET '

"Working memory paradigm®: a spot appears in
random saguence in one of 4 Kelds: where (g it now?
wihfrge was it last tima? where the time before?

The more difficult the
task, the more primary
mator cortex and
supplementary motor area
become co-activated.

30 JME vs. 30 controls.
Motor response

Nn:rwwir wurkrﬂs? memary

IME mi rols

www. apilepsihaspitak
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Voltlmar et al. Motor system hyperconnectivily in JME
& cognithee MR study. Brain 20017 134:1710-1719

Study: fMRI with an executive
frantal lobe paradigm
Einsdings:

A4B: modor condedivily and
WEKInG Memony Metwork i
Faaithy conbrods

C+D0; incraased conieclivily
in JME patian(s

E]
PSIHOSPITALET - '

Concomitant deactivion of default mode
network (frontopolar and praecuneus)

EM

“An “gwericad’ of the task-positive
cognitive network during a highly
demanding task; together with
impaired deactivation of the
default mode network, could lead
to hyperaxcitability and Fyper-
COmnBIlY ACrods systems,
including the moetor cortex, and
cause myaclonic jerks”.

www.ipitpsihospitalet. di

k]
EPILEPSIHOSPITALET « "

Conclusion

+ Pathological activity in a functional anatornbcal system
nocmally serving physiclogical functicn (complés visua-
malor coardination)

+ = the probable basis for praxis iInduction

-
EPILEPSIHOSPITALET "

Conclusion on IGE: areas invalved in
corticothalamic and Intracortical networks
= Thalamus (in particular ne. reticularis)

= Frontal cortex (frontopolar; wentromedial; supplgmantary
mator anga; primary motor cortex+7)

*  Parietal cortex

+  Pracunsss

= Default made argas

+ Occipital cortex (photosensitive patients +7F)

« Colliculi superiones (photosensitive patients)

+ Lateral geniculate body (photosensitive pathents)

21
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CRITICAL REVIEW AND INVITED COMMIMNTARY

The s pllepuios: A pathophysiological hypothesk
e I T
it v P, 1 Pt Al el — (g Caparily

- S
i - s
ey e B, B T, 1 i 8 o
i

www.ipilepsihaspitaler. dic

-
.LN;I:EP..I\.SI HOSPITALET & .‘

The new view of IGEs: system epilepsies
+ Epiepsies, usually idiopathic, where the ictogenic
MEChanisms use pre-existing functional anatcmical
natworks that normally subserve physiclogical function.
s Wall-demanstrated by reflex apileptic seiruras
« Avanzini G, Manganatti ., Meletti 5. Moshé 5L, Panzica F,
Waif B, Capovilly G. The system epilepsies: a patho-
physiological hypothesis, EPILEPSIA 2012:53:771-778
Examples of neurological system disorders?
Matoneuron didease - Polyneurapathies - Myasthenia gravis
System apilepsies

www.ipilepsihasgitalet. dic

L]
ILFJ&EF;SIHOSNT.&LET . .‘
Development of view of focal ictogenesis

s Traditional view: there & an epileptic focus, i.e. & small
Bﬂl]l'ml.! af abnormally functioning neurons that start to

reduce dpikes which £pread from there,

. Llsummm-smalmllasmn the mora likely (o be
found the better your tools of investigation.

+ Maore recent view: in focal lesional epllepsies seizures
ariganate i consedquence of an interplay of ictaganss
tissuses in oF adjaoent to the besion, with normal tssue
mang or hess Close by,

+ There is excess of excitation in the shape of epileptic
dischange, and there is inhibition (which also may be in
zxus;ﬂ that contributes to the synchronisation which is a
central feature of ictogenesis.

www.ipilepsihaspitaler. dic

L ]
EPILEPSIHOSPITALET . WP
P,
Focal ictogenesis: investigation methods

+ SPECT (Interictal vs bctal) and PET
= Intracranial EEG recordings during preaperative
manitarineg

= EEG combined with MEG
= Connedtivity study by graph analysis of ECoG
= MRI

- combined with EEG source analysis

- saquentisl analysis

Daffusion tensor imaging / tractegraphy
- triggered by EEG

www.ipilepsihaspitaler. dic

22




-
EPMILEPSIHOSPITALET .‘

Focal ictogenic networks

+ The nebworks around focal epileptic lesbons are quite
widesproad

« Itis not yet quite clear to what extent they
represent excitation and to what extent, inhibition

+ Inhibition contributes to synchronisation and is,
thus, an important factor of ictogenesis

EJ
4RI group analysis of 32 TLE pts EPILEPSIHOSPITALET . L
31,5 4.7 sec after interictal discharge  masses

Activatin : ipulrecal insuls, meslsd and lateral TL, cenebelbam, bialers mikd-
cngulate gysus

Chapctivation: tvial, nflericr parietal lobules, postarior cingulste gyrus,
PPECUNGGS, Coneratsl, poat. TEmp. coriex Fahowm af of Eplapsis 2002

ey P e apilalet. dk

-
14 pts with frontal loba -&plll,dp_‘.lrl I PILEPSIHDSPFITALET - #

Activiilion: bilaheral cegulate gynus, ipsiar frontal cperoulam medial
thakamus, inbernsl capsule, contralr cenebelium
Deactivakipn: bWatersl cundus, contralal ind and sup parietal lobules

v A e I

L]
LEPSIHOSPITALET « ¥

20 pts with posterior cortical epilepsies

Bilateral deactivation dusters in posterior cingulate
cortex and precuneus

23
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Interictal connectivity in focal epilepsies

s Mesial temporal lobe epilepsy which is Etle prone to
excgenoud infleentes shows decraased connectivity with
functionally related regions (prefrontal cortex,
contralateral MTL, default mode network, brain stem):
Pittau et &, EPILEFSIA 2012; 53: 1013-1023 (EEG-IMRI
sty

+ Opposed to increased functional conmectivity in JME

Pittau et al findings

+ For BA and RM, functional
connectivity is significantly
decreased in the brain areas
of the DMN, the ventromesial
limbéc prafrontal regions, and
the contralateral mesial
temporal structures;

For LA and LH; & significant
decreased connectivity is
présent in DMN and
contralateral hippocampus,
Additional decreased
oonnectivity is found between
LA and pons and betwesn LH
and ventromegisl imbic
préfrantal structisred,

W

Subtraction TLE pis
farm heaithy conbrols

Voets et al (Montreal ): study using diffusion
tensor imaging
RS [ ——
ERAIN

Structural substrabes. for resting network desruption
= temparal kobe epdepsy

iy | Ol i, """ e " e -y
P e

“Patients showed altered {typecally reduced)
functional connectivity between the hippocampus,
anterior temporal, précentral cortices and the
default rmade and sersarimabor networks”

Ictal: Donaire et al (2009) sequential FMRI, rPLsz

BOLD signal activation spreading from RP focus as clinkcal 52
spreads; concomitant contratateral BOLD signal decrease.

T Rasgnale

24




Conclusion on focal lesional epilepsies

Metwork disease, oo
*  Physiolegical functional anatomic networks used for

sepure sproad.
= Seirure generation in individual netwarks around the
epileptic lsion
Built upon existing pathways including long-loop
connecticns

How are the focal ictogenic networks established?
Podsibiity for prodpective connectivity stusdies after beain
rauma

www.apibepsiho

Focal ictogenesis in idiopathic LREs

+ There is no lesion or constant eplleptic foous

+ Ssirures can be genersted in slbternate sides

= Wery litthe investigated

« lctal EEG in BECTS, topographic mapping (ung et al
2003): Rolandic spikces originate from sulcal or gyral
cortices an either side of the central sulcus, propagation
froam centrad o mid-temporal locations Bcrass the central
sulcus by intracontical spreading

www.apibepsiho

Ictogenesis in idiopathic LREs
Companents

+ Somateasensory system (contralateral spikes evoked by
tapping or ehectrical stimulaticn, Manganotti et al 1593)

+ Onsét in Sendory cortex = mabor cortex? (Kellaway 20007

+ Close relation to sleep-reguiating thalamic nuclei: high
correlation of CT spikes with spindle avtivity (Nobili et al
1999}

+  Age-dependence: functional instability of immature
systems in the developing brain (fAvanzini et al 2012)

www.apibepsiho

Conclusion

letogenesis of fotal seitures in Rolandic epilepsy tatally
different from symplomatic focal epilepsies
Uses physiological functional anatomical networks

Idiepathic LRES are “system epilepsies” (Avanzini et al
2012)

Examples of neurological system dsorders
Hatoneuran delsase
Polyneurapathies
Hiyasthenia gravis
System epilepsies

www.apibepsiho
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Ictogenesis in focal and system epilepsies

Focal epilepsies System epilepsies
« Orset defined by focus «  Possible trigger 2ones
+ Onset, often also evolution warlable within mtwerk:

restricted to one hemisph. - Involvement of distributed

+ Pathogenic networks bilateral {symmetric or
individual, fundamentally asymmetric) sebective
die pave, Ahcugh pre- cortical-subcortical networks
existent circuits may be = Using pre-gxistent |,
recruited SYNromE -5 pecific

physiological systems

26
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Loreto Rios (CHILE)
SEIZURES DURING THE NEONATAL PERIOD

ﬁ&m e

Dra. Loreto Rios Pohl
Heurcloga Infantil = Epileptdloga
Santiago = Chile
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= Dastur il I Neursirasgsitier
martabol iumi
L ] e e
= Byridonine ~dependent [ plepny

# Cesbagers of £ray OO0

= Bicayihetic defiecty: Brain

mgBgurranon and dyfurction

Etiology Neonatal Selzures

Meonatal epllepsy Syndrome

5

Semiology
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e difficulties frequently induce
rdiagnosis or a delay in it.

Mear of infa
typ ind that the same seizure may manifest
with subtle, clonic, myoclonic, autonomic or
other symtoms

Frecquent Electrochinical dissociation

Status Neonatal

Sivarsiaes Ann Nedenkgy 82 D007
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Fizrahi Scheme

Subthe 50%

Sublte 50%

Tonic 5%

Subtle Selzures

30




= Rardlern afel fonig e 0 i Juii
desianion with of without jering.

» Eyebd Blinking or Mutieving

= Eyes nodbing o, ee opening. fmation of 3 gaze oo nvRtagemas may
noowr alone or with ofher iktal maniestatom

= Dral-buccal-lingual mossmanty | woking, chewing, smacking and
EENEUE PETIS

* Progress) [rwing, . pédaling. cyeing.
hririhing of Struggling E

= Comph k [suskden arcutal with episedic
limb hyperactivity and onying)

behawiors.
= Brainstem Apneas

* Mormal Meonatal Reflexes and }

Subthe 508 | Clonic 25%

Tonic 5%

31



m
:
-
e
8

32



Differential Diagnosis
|Neonatal tremor / jitteriness

Myoclonic

Subthe 50% | Clonic 25% 208

Tonic 5%

& Susiin Fdvirmeari in Ty
ruscies of fhe evtremie

= Unpgmimon in fhe NN

= Unisally dering vieep

= Fegstnl: Thmest i o & il Lppar
il .

+ Wultifncal: abnspt asyrchionous
oeniractions of different parts of
tha By

= Garmpradingd: belateral ryockon
o upper b and soeva e
Bgmrer limbyy sy

Thiy dilles Boam chired 52 Becaue of Uh rapedl Tl Mgt
e [T350 phuce) gl Begensy (e thah s Deals per
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* Neoratal bemgn myocones
* Botighn myedlonut duning teep.
L

* Benign myoclonus during sleep

sThay are brigl limb movement, a jork, cawed by a muscle
contraction.

=They accur enly in sleep,

*I5 the most common condition misdiagnoses for epilepsy.
=t tends to ocurr in leem helthy NN, is bilsteral and
repetithae, and may invobee all Bmbs but not faces.

=t can Last for up &n howr | Dd: Status epilepticus).

*EEG normal
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= Sustained posture of trunk andfor extremities, assoclated or
ot with tonic oculio-cefalic deviation,

= Severe CNS involvement
= Ohtahara Syndrome,

Etiology:

Early Infantile Encephalopathy with
Epilepsy: EIEE Ohtahara et al 1976

-Epileptic Spasms, bonic spasms, local seizures.
“Onzet from D1, up to 2 or 3 months.

-Abnormal reurclogical examination,
Burst ~Suppression EEG pattern.

-Anarmal findings on Newno radiology: Mallormations are
often found.

Mo lamiliar higtory.
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» Decerebrate postures,/decortication
+ Stiff-baby syndrome

ized by peneralized
tartle or NE lonic spasm,
loped a sewere apnea with a secondary
af ewen 510G,
=it can elicit with nose tapping and some time with bath.
sAutosomal dominant condition with mutation of

pice treatment.
ghyid by 3 years of 8

MNon-epileptic necnatal seiz

- During NN period exdist an
the brain.
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How is this enhaced excitability?

“Normal” Function of GABA and Glutamato

I J'I'J'TEIL
. o

i

mmepraie Soerer Podial Mol 17 200
Semdm Epdeptc Doord M8 2

REVIEWS

i &
¥
o

| P Synegieie sciond of CLARA, MiBi0A sl AMIPA neception in deveioping reurona
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Developeental profile of glutamate and GABA
receptor expression and function

e [ WA Ol Porirgiod 180 Deoe. DG Y

Potenclal efeo over
.'md E pibdptegesii.
: -Meursdognitive drability
newronal
@ Sehective e ]
nouronslinjery  dyifesdtion
ABecrmal
apepeai

Newroplas bokdad cerebeal

I Suar
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GraT:ias, Thank you, Obrigado!!
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VERA TERRA (BRrAZIL)

SEIZURES DURING CHILDHOOD

IR _..

J

SEIZURES IN

CHILDHOOD

Vera Cristina Terra

SEIZURES IN CHILDHOOD [RE8

Clinical Semiology

= Semiologic descriptions based on dlinical history has
a number of Hmitations,

= A review of videos demonstrates that the socuracy of
the description of seizures by patients or family
members 5 45% for seteunes amd 7o% for pon seinares.
{Eracon ot al, 2oaryl

* Spioures with altered consciousness may arioe from
any lobe in focal or generalized epilepsy.

SEIZURES IN CHILDHOOD

Normal brain development

Crmam A e
Smemes i
: [ty -
i /\_ -, |
K
LAY e s
e
p-
»
- A = -
-
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M  SEIZURES IN CHILDHOOD

Epilepsy amd epileptogenesis

Development of synaptic processes.
Mywlination
Dendrithe branching
Marphalogy of dendritic spines
Development of simapses

Neurolransmitlers

: !

:[:h.iﬂg,hi in srizure seminlogy with age ]

ey, Crinkina Terrs

%  seiZures IN cHiLoHoon R

Epilepsy and epileptogenesis

The same etiology can cause different clinical

symptoms.,..
Intrinsic epileptogenicity of lesions
Ex: MTS, MCD

[, B
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@&  SEIZURES IN CHILDHOOD

In Children...

as [ ———
s e
. . .

LI L

T,

&%  SEIZURES IN CHILDHOOD

Hatural hystory of epilepsy

» Recurrence of a single seizure in 2 years
2% idiophatic epilepsies,

=% symplomailic epilepeies. (Berg & Shinmar, 1005}

- Risk factors after the onset of epilepsy
Number of seinrres.
Seirures in the first 6 months,

Respoanse firsi AED,

&%  SEIZURES IN CHILDHOOD

Semiology

Neonatsl perlod: Cardicvasoular changes, eveling

= Umitil & meo: Rare focal seizures, epileptic spasms sti
I, W ki RS
= @ VEATS: Symmelric lonkc posture a8 a manifestation of
focal seizunes. Action of suboortical structures and the
i Eten?

Selzures with bess cxuberant maotor components.

@&  SEIZURES IN CHILDHOOD

Semiology

F=b years

= Tonic, chonic, myoclonic, atonic.

= Epileplic spasms.

» Hypermobor setmines.,

» Oroalimentar and simple gestural sutomatisms.
+ Foreed unilateral blink.
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@&  SEIZURES IN CHILDHOOD

Semiology

ATler 7 vears

« More eomplex sutonstions.
« Less frequent tonic seizunes.
= Dhystonic posturing.

« Increased incidence af geeralized tonic-clomic seimines,

@4l  SEIZURES IN CHILDHOOD

Ietal Semiology

1EAF Uoimamasucn Hapodt
CHlossary of Descriptive Terminology for Ictal Semiology
Report of the LAE Task Foroe on Clssification and Termnology

Woven T Pl Hiowws (3 Linders, F5 hiiryale. Caile Tisineast o aley v Fmsle B

wmad Fevowmer Lnprl. i . Ex-officis

LA,
AL TR LR
L SR FOSTPE LERRIITEY

@&  SEIZURES IN CHILDHOOD
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&%  SEIZURES IN CHILDHOOD

Epileptic spasm

2

LEL? MMTURAL
Akption of a pombure thet ouy be ey vy
0 O EnyaRnictie (54 12 @ Sy postare™ L

SEIZURES IN CHILDHOOD

&%  SEIZURES IN CHILDHOOD

Tonic symmetric

el

lonie asymmetric

SEIZURES IN CHILDHOOD
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B8  seizures IN cHiLoHooD [
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%84  SEIZURES IN CHILDHOOD

LIS ASTATIC
Lows of arect posfupy dast peads from s ssomic, Bryc-
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S8  SEIZURES IN CHILDHOOD

Myoclonic Astatic Epilepsy

Haight Propalasy
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@&  SEIZURES IN CHILDHOOD

LELLE JACKSONIAY MARCH
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gl  SEIZURES IN CHILDHOOD

Jacksonian March

SEIZURES IN CHILDHOOD

lonic-clonie seirure

@l SEIZURES IN CHILDHOOD
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&%  SEIZURES IN CHILDHOOD

Focal epilepsies
undoubtedly or probahly
symplomatic

imbic epilepsy
= Medial Temporal kobe epilepsy with hippocampal sclerosis.

= Medial Temporal kobee epilepsy defined by specific etio

@ seiZures IN cHiLoHooD R

Focal epilcpsies
|||'|1.|lrll|lt1.'l.|.|3 o pl'lrh:ll!ll_\
symplomatic

Neocortical cpilepsy
Fromtal lobe
Temporal lobe
Parietal lobe

The ecipital lobe

Focal epilepsies with specific forms of precipitation

% sEiZURes IN cHiLoHooD [l

i3 MVFEEKINETIE
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SEIZURES IN CHILDHOOD

118 HYPOKINETIC
A decremse in mmplitads andor sxc or arvest of cogo-
g et activiEy

SEIZURES IN CHILDHOOD

Hypokinetic

SEIZURES IN CHILDHOOD

LL12 VERBAL
Sigle o fepetitive Wcmen comssting of woelks.
Merits. of Tl sesteaes

1LY APONTANEOLDS
Sereirypnl Evode oidy s iitsally iebipeilenr
ioof Lol iR
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SEIZURES IN CHILDHOOD

QCCIPITAL LOBE EPILEPSY =

SEIZURES IN CHILDHOOD

L% GELASTIC
Feoribs of Leeghier oo gigaling, tnally without an ap-
propiaie ACFeClve I

SEIZURES IN CHILDHOOD

HYPOTHALAMIC
HAMARTOMA

SEIZURES IN CHILDHOOD

HYPOTHALAMIC
HAMARTOMA
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%  SEIZURES IN CHILDHOOD

SIAF EEFLEX

Aot shmmh con. by rlmeeniar

S—
oyl Aivery may e
by 6. BT (8 mevanes) of ssbarst
foi. copmitive Bmction (esding. <ew plapmg)]. of
otk (reading soud])

M  SEIZURES IN CHILDHOOD

Reflex seizure

%  SEIZURES IN CHILDHOOD

ABSENCE SEIFURES

[ g vl wwarrmen, sorelimes wih staring. They begin and end sbrapiby, [bng
iy o Frw sevoncds, arour more in childeen ansd ran be s bret! that by semetme
A mot deteried dor montha

Simale abaence selrures e [ Ty Jan e it g b ks thas 1o

Compler abwrmor seloones: the porson will make some kind of movement in
addition to aring isio spacr. Movwments may moods Binking, chesing, or hasd
graturra. b romper shammor sy can L ep o 30 s

Auygioal sbisriv sedrarem The prorus will dies (it wosbd is a5y e

sartpaie | Dol ool b sopaciabiin | frsproribue . Therss st papes isaaBy sl § 1030 sreoadh
{pormrremby e than gl with o gredud bepienmg and eebng

B www e e s e e ey e

%  SEIZURES IN CHILDHOOD

Childhood absence epilepsy

2-8 years, 6-7 vears poak.
Viery froquesent sheenor seizunes may be present,
Femabe.

Genetic predisposition.
EECG: regular 3 Hz SWC.
TC seizures in adolescence.
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SEIZURES IN CHILDHOOD

Childhood Absence

2

Panayiotopoulos et al., 1989

" + All ahsence epilepsies are
. amilar?

SEIZURES IN CHILDHOOD

fm-\,.l"'..-\’.‘-'\.-—
e

CHILDHOOD
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%  SEIZURES IN CHILDHOOD

61 STATUS EFILEFTICUS

A i Sl ibewn 80 clisscal dgns of setisg i
3 dighon meoagensang the geat maponiy of seuzres of
il 1V B BRI palhERt OF POOMTER SElPWE Wilhoul
ienerictal devinphion of baselae comtial Berv o sy
fciam,

%84  SEIZURES IN CHILDHOOD

CONTINUOUS PARTIAL
EPILEPSY

%  SEIZURES IN CHILDHOOD

Foeal Genetic Epilepsies

* BCE - rolamdic form.
= Owvipital early onset epilepsy - Panayiotopoulos.
s Ocripital lafe onset epilepsy - Gastaat.

= Anpdeal benign epilepsy.

%  sEiZures IN cHiLoHoop EH

Focal Genetie Epilepsies

= Affect 22% of children with non-febrile seizures.
= Children elindcally normal / normal image

* Favorable outcome: comsidering seinure frequency and
cognitive aspecis,
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SEIZURES IN CHILDHOOD

Coe

Focal Genetie Epilepsies

= Prognosis = Self-lHmbted epllepsy with centrobemporal splles:

SEIZURES IN CHILDHOOD

e

Benign Childhood Epilepsy

= Prognosis — Panayiotlopoulos Syndrome

SEIZURES IN CHILDHOOD

Foe

Focal 1diopathic Epilepsie

= Prognosis — Self-limited epilepsy  with  oovipital  spikes

(Gastaut):

@&  SEIZURES IN CHILDHOOD

L

BB 1 s P
Ccaaseprs and atypcal ssolution o benign dopathic focal epdepy of

Faticets thal have bosign epiiepay with, centrotemporal spaies (BECTS) may ovo-
sonally experieoe an alypial devekspment in Lhar course when Lreatod with drugs

dunch an Carba e
r—r




%  SEIZURES IN CHILDHOOD

Lennox-Gastaut Syndrome

= o § o B yeas.

= Wamily history in 3-77% of cases.

= Ceneralisnd wicesfos and el

= Mopathic x Srmpiomatic

= Mestal retardation

= Dlistory of Wesd pymcdrome: 050 40%

= Treatseml.

M8  SEIZURES IN CHILDHOOD

Lennox-Gastaut Syndrome

& Fare lotal ssivese costrol.

= Uependence om family care

= Mhadly sl

= Earber arant relased to moee srvere menial retasdabon

= Biatus cpileplicin badly aggravates The cvolition.

M  SEIZURES IN CHILDHOOD

Lennox-Gastaut Syndrome
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MATURAL HYSTORY OF
EPILEPSY
Maortality:

Higher risk in e first 5 vears of diagnosis and afler 1o vears

MATURAL HYSTORY OF
EPILEPSY

- Mortality = causes:
Wl pelecteels tunsors outside CNE, canliae ischemia
PRCUMOna, olc.

Related o backorownd discase: corvhral fromors

MATURAL HYSTORY OF
EPILEPSY

- Mortalily — causes:
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S  SEIZURES IN CHILDHOOD

Epilepsy is more than seizures. An ongoing
epileptogenic process can irreversibly damage the
brain, especially maturing brain, even if seizures
are controlled or missing, and causes persistent
cognitive changes and finally global intellectual
deficits.

K. van Rijchkevorsel; Selmare {zo06) 15, 227—2014

gel SEIZURES IN CHILDHOOD

THANK YOU
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ELzA MARCIA YACUBIAN (BRAZIL)
SEIZURES IN ADULTS

TR, sz

EPILEPSY IN ADULTS

Elza Midrcia Yacubian
UNIFESP, 530 Paulo, Brazil

Why epilepsy so frequently start in adolescence?

Why epilepsy so frequently start in adolescence?
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Epileptogenesis in aga=escence

4 i » The secration of
L neurainhyilory sterod
= B progesterons on ines
- when menstrual é’,m
1‘*‘ bcome evulatony, one or two
years after menarche

wss | » The neuroexcitatory steroids
(estrogens) are prasent 4-6

six years before the

rone and can
syNa ness epileps
Svelopment !

Epileptogenesis in adolescence

* In males it is believed that
different levels of testosterone
metabolites in the brain are able
to act as an anticonvulsant (such
as 3-a-androstanediol) or pro-
convulsant (such as estradiol)

Epilepsy syndromes with adolescence onset

'with variable phenotypes

"'__" e i s Jurwenila mipDcioneG epEkepsy

Jrearule Atrevin el

Eplepay wih gersmakoed lonkc-clonic
T ]

Epilepsy syndromes with adolescence onset

Idiopathic ganeralined opilopaies | Mrvenile myoclonic epdepsy
weith variable phenotypes

Juvenile abierce epilepay

Upilepey with genaralired lonic-clonic
BB O FedkEning

Pholosenstive splapsies
Reading epdepsy

Moalal temporal scberosls with hippocampal scleroais

Prigrisiaive myockanic splep
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Idiopathic generalized epilepsies with variable
phenotypes

1. Which are the differences between these syndromes?

2. What do they have in common?

Age of onset and overlap of IGE syndromes of
childhood and adolescence

What do they have in common?

+ The combination, in different proportions, of three
types of crises: absences, myoclonic and tonic-clonic
TGS

+ The timing of seizures related to: awakening, eary
marming and relaxing in the late afterncon or early
evening;

+ Precipitating factors of seizures:

- Sleep depeivation

- Excessive use of alcohol
- Stress

- Menstruation
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1, JUVENILE MYOCLONIC EPILEPSY

HERPIN-RABOT-JANE S¥YNDROME

| | }

Herpin, Rabot, 1899 Janz and
1867 Christian,
1957

IME- 670 publications since 1977

l’“.. o 1ﬂ.|.

Digadc-Erners & Erofis Bucial, 1984 | ‘\
e ....lllllllll'llhlll | “
REEERRRERERR R REEREER AR RN Y

Mumber of pobiicatons vnoe 97T with IMI in the 155 Bdbdographa bar. ihels of foisnoe

s o e AL W

e —
Why Juvenile Myoclonic Epilepsy?

« 10% of all epilepsies; idiopathic {genetic) generalized epilepsy;

= Thrse seizure types: myodanic jerks 100%; GTCS B0% and absences
30%%;

« Age-dependent photosensitivity: 8-50%;

= Chronosenditivity: wpon swakening, mainly in the moming;

* Pharmacosensitivity and pharmacodependence- a lifelong disease?

« 0% prewdo-refractory and 20% relractony 1o theatlment.

*The general concept among neurclogists is that IME is a
benign syndrome and seizures are easily controlled with low

doses of sodium valproate

B et 8 el S e o LS Bt ST Wt
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Precipitant factors in JME

= Unprovoked jerks caused by ‘nersouireis’;

= Bedical inferview will show that aloshol imtakes
and sleep deprivation are likely precipitant factor;
shstinence frem alcohol and regelar and sutficient
sleep will b2 recommended;

= Such recommendations may, &vem in the absence
of accurate diagnosis, lead to cure.

s B Do, DS © et [0 170 B

Precipitant factors in JME

* General precipitant factors: sleep deprivation, stress, phatic
stimulation, amaong cthers;

* Endogencud precipitant factors: activation of higher cognitive

functions |praxis, language) could predpitate seizures in IME, which
would be the mast sensitive syndrome to this form of activation.

e i G ] s T, |

Cmnts & i Bt |t [ &
St L serta B Loy s v THE
magn L, e L

e ntans i e s i s, T

[ S e I Tyerpaeeny g T

Avignen. My 1922, ]011

[ - g

et P L
Juvenile myoclonic epilepsy
Diagnostic eriteria-2013

= Class | eriteriac
1 Myscloneg i withous loa of

oonaioune repeatedly Soruring on
wraabareng, i withen T sBe7 el sdig W
L EEG peaiting, dledy, o Shoap hbprivition] i

brrral butigeesed b inal gereralaed
= with o

B ol inneligerce,
Thar badllemaei ol 1IWAD
4 Age ot oraet betesean 10 and 5 an

B B 4 el S T e Bt ST It 3

Bevignos, My 1921, 211

Juvenile myeclenic epilepsy
Diagnostic criteria-2013

+ Class N criteria:

1. Myoclonic jeris predomingntly occurring on asakening;

2. Myodonic jers facilitated by sleep deprivation and stress and provoled
by wisasal shimal and proxis or GTCSs preceded by myocianic jerks;

3. EEG shows normal background ond ot feast ance inberictal generalized
spike or polyspike-waes with ome asymmetry allowed Jwith or
without myochonic jeric;

4. No mental refardathon or dederkonahion;

5. Age at onset between & and X5 years.

e e e e et
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Ca=Pd e s
Pa-pg - Fregeency : LIS M

+ Anlabed with the interaity of the jerk

g"r" | e onse st el n !
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Clonic-tonic-clonic seizures- B0% of the cases

Absences- 30% of the cases
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Video-EEG protocol

= Patienbi sre sdmitted bo the Video-L0G Unit in the svening:

= Slpep dipereation [4 Baurs of sheep);

= Baeline recording. awake, fior 30 minutes;

= [yei-opening and chosune for & minuter:

i Laegusge taala: Resding in Portuposss (10 men slenthe 10 min sloud): REsding
In Englith (10 min lentiys 10 min sloud]; Speaicing for $ min;

= Prat tagks: Vrintieg Soe S mis: Weithen ealeulation: 15 & 67 0 13 x 48 Drawing: &
o, & Tesily and & chock; Spatial comitructisn (Purties 10 sin sach);

s Mental caloslation: 1E~7, 13+ 86,118 11, 175+ 5;

= Intermithent photic stimulation for & mis (1, 2, 4,6, 8, 10, 12, 14, 16, 18, 20, 24,
30, 31, 50 el retirning | phofomenaitivily range;

+  Hyperventilation for 5 min and sless;

= Descharges bndeses

e

5 e T

Seif-peroeption of [achorn Thal precipitate of
kb aetnae b pevenile srpoe onsl ey

i i e s i i, Flims B,
S ik, [l S 1. Wbl

+ 75 Brazilian patients
= 30 women; 36 men
« 92% identified at least one precipitant factor

Can you avoid seizures?
= 77% unable to avoid the accurrence of seizures
* 22% keeping calm
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[
Self-perception of precipitant factors

« Stradd 62 (B3N

+« Lack of sleep: 58 [T7%]

+ Comcentration: 17 {23%)

+ Pramis: 15 [30%]

+ Phatic timalation: 11 {15%)
+ Aloohad intake: B [11%)

+ Sppaking in public: 8 (11%)
+ Reading: 5 (6%

« Premarsinad phase: 33%
§3rd place in wamssn|

Juvenile Myoclonic Epilepsy
Fundamental questions-2015

= I5 it really lifelong? May some patients have their AEDs
withdrawn? Who are they?
+ Which factors could influence AEDs response and
Progrosis?
+ Phenotypic variations:
Phatosensitnity &
Praxis and language induction?
Peychiatrc profile?
+  Meuroimaging findings?
«  Genetic characteristics?

A o ey g R 1 gt a1

PHOTOSENSITIVITY: 30%
EYE-CLOSURE SENSITIVITY: 20%

PRAXIS INDUCTION
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e
PERIORAL MYOCLONI

Video
Precipitant factors in JIME
Prasiis induction

s | S b Y, A

Precipitant factors in JME
Perioral myoclonda

oo 1%
ki g
15%
LE]
e
L1 Lh
o - ol Guaranhas Inous

Ethnic? Linguiitic??

e P P s ey aa g, | B

[
Treatment of JME

+ Matsuoka et al, [1992): 68% seizurg controd (n=32), Aggravating
factors: focal EEG dischanges and NPA;

* Ingue et al, [1994): complete selmure control 31% praxks-induction
[=16] & 69% non-provoked growp (N=T1);

« Ingue & Eubota [2000]): seizure control » 3y: dropped from 63% {only
general PF) (n= 77) te 56% in photosensithee (ne32) x 48% in pracis-
sensitive patients (n=25);

* Spusa et al. (2005): 4 cases persistance of perioral myoclonia and
pracds induction.

it e | i RS, i (1

[ T e )
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Juvenile myoclonic epilepsy
‘Personality traits’

.- ingntrowy (o Thypeoed apdkepic Dehavicur e (AR
mental i vy offten

oy wsairesinga. krck of disnpter, Ardenire g
inaiitirrror imwere ther direr, ., Sy promir
mary Show iy con defbarc... Thor brioeigsr aften e
[mrmatien! offeit o0 Bhoi oroay, Ty weill drglany
Bha thary oaeene (o olf prescriptions, bat i fact they
gt o pditeng ranteod waity oo ra rake e
mipekoation regulenly.. Thelr mepd ihenarl Ry
and fregeently,, Thay ove oy b encourags asd fa
diccurnge, By orr gulbie and wrrebiobin, "

Rasid oo chrical olsdreationt

Bt tenk [ty P |

Psychiatric influence on prognosis- DSM-IV

Data from 155 IME patients from Marseille and Nice

SE I R gapimlitin prolledd

Difficult to treat Good response
patients to adequate AED

Eammns i s 8 e 1511
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+ 17 out of 20 patients with perweal ity disorders (85%) had chenier B personalities
[histrionic, border ine and pavive-sgrrevive);

+ Group B personalicees: sarked impuls ity humor reactheitg, emotlonal Instabiing,
aned difficulties in accepting soclal rules— dimilar to those described by lanz &
Chringlan b 1857 [American Prpchlatric Asssciation, 20000

 Mhorm Eraquest in patherts with highar saiears fraquancy (s<0.85)

Psychotherapy

* Psychotherapy may lead to seizure
freedom even in pharmaco- and
counseling- resistant patients

JNIFEST

2. JUVENILE A
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2. Juvenile absence epilepsy

« Onset 7-16 yaars (peak 10-12);

« Absences: less imporant impairment of consciousness;

« B10iday - Spanicleplic absences;

+ Absences are the predominant type of seizures, althaugh
mosl pabents expanence myoclonia and rare lonic-clonic
saizuras;

+ This type of epilepsy does nal present remission, although
absencas improve with age as to degres of mpainmeant of
conscicusness, duration and frequency.

Fanarpitopoulos et al, 1539

ABSEMCE IN JUVENILE ABSENCE EPILEPSY

—_—i b

Longer durstion (26317, 18 in uresnile sbeerce spdapiy, (Ridhood sbusece
1241214 0 the epilepiy ind L L4, 2 in jpvmile myocionc apiepey]

Pawpoiopodct TF Cted T Wareed G Ana Weood Sl =d | 3857

3. EPILEPSY WITH GENERALIZED TONIC-

CLONIC SEIZURES ON AWAKENING

70



Epilepsy with generalized tonic-clonic seizures on
awakening [tonic-clonic seizures only?)

* Generalized tonic-clonic seizures on awakening;

= For some this name should be restricted to the pure
form of generalized tonic-clonic seizures that occur
1-2 hours after awakening;

* The awakening independent of time of day, there is a
second peak in the relaxation period at the end of
the day (> 90% of the time);

+ Sleep deprivation, fatigue and over-consumption of
alcohol.

hanie, 1934 ILAE Commiaion, LR85, Woll & Goodaes, 1985 Engel 1001

Epilepsy with generalized tonic-clonic seizures on
awakening (tonic-clonic seizures only?)

= Seizure frequency is low, She seizures (7). <6
oligoepilepsies;

« With thiz definitian, this syndrame is extremely rare;

» More benign than JME: less frequent selzures, less
sensitivity to these precipitating factors;

» Photosensitivity is common (13% of cases) and response
to therapy is satisfactory.

Raniz, 1or5d; ILAE Commiaion, 1SES, Woll & Goodes, 1986; Engel 1000

MESIAL TEMPORAL LOBE EPILEPSY WITH
HIPPOCAMPAL SCLEROSIS

SUBTYPES OF TEMPORAL LOBE
EPILEPSY
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MESIAL TEMPORAL LOBE EPILEPSY WITH
HIPPOCAMPAL SCLERDSIS
* Hippocampal epllepsy (mesiobasal limbic or rhinencephalic
or psychomotor epdlepsy)
« Comprises 70-80% of all termporal lobe epilepsies;
« Mast cormman apilepsy type in adults:
« Initiad precipitant injury in 50% of the cases- febrile seizures;

* Better surgical outcomes; B0% of patients are currently
operated without invashve monitoning.

Commiison on Clinuficaton ILAL, 1981, Feench ot &, 1983

Coursd of apiscdy nelated 1o risial lompornl sckvesi in 180 patants
Wirpastira o1 pll, 004

o B o2 W m‘:—‘n:: M-mw-;_ﬂna
A padiod of reinion may neither mply in @ beler prognosil for signily
Bctusl contrgl of T deinuned. Cours of spligay Sy be Rotuasl

ELECTROCLINICAL CHARACTERISTICS

SERIOLOGY OF COMPLEN PARTIAL SEIZURES
|DISCOGNITIVE] - AURAS
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THE MEANING OF ALRAS IM TLE-HS

*205 patients, 157 submitted to surgery

v Mgy araq disd nol peeSs! seirune loou interakty;

+ Nk B wenh nol RSRScabeed with o6t SUTGRCE Cubine;

+ Ext I LR W of wors SUTgRCH UtE
CHfferent typs of ianas dicd not prect B 5i50 of higpooampal schincsis.

* Somatosensory auras (18) and A ]

visual auras {27): Engel 11, 11l and —

v rd uf}! '
\_ j-r.n,y,!‘ \

THE MEANING OF DYSTOMIC POSTURE IN TLE-HS

irwnhwerrabal in & Pt of bath
nemporsl s rrartial ared ineeal
nemporH lobes Beas bevond the
by ardd batsd gangla

Video

* Inkdaony Mol i LU RIORAgEton

CFC - TG
» Indicatig of poor jungical prognosin}

Mot i cur vt {161 casen] I and 3 yean

e wurgery -Gl ot ol B0 Bots ot o, 3 devariy o ol POOF: Licheds i sl 3841
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EPILEPTIFORM DISCHARGES LEFT TEMPORAL LOBE

[T T

EPILEPTIFORM DHESCHARGES RIGHT TEMPORAL LOBE

65% of cases bilateral epileptiform discharges
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RHYTHMIC ACTIVITY RIGHT TEMPORAL LOBE
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RHYTHMIC ACTIVITY RIGHT TEMPORAL LOBE

RHYTHMIC ACTIVITY RIGHT TEMPORAL LOBE

IMAGING CHARACTERISTICS

CLASSICAL HIPPOCAMPAL SCLEROSIS

§ * Hippocampal atrophy

* Loss of internal structure
* T1 hyposignal

* T2 hypersignal

Biateral kivopstology in up o YR, sithough oftes ayymmatrs

Migreuinr o il TR, Maspressies b Civurin, UHS, Shepg el 8, T
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Loss of hippocampal
internal structure

- Abrsdia Wiperampal ipailateral ks anormalidedes KEG & o
preditor mais ansfidac] do conteds de @risea g cirurgs
e o1 al. AJNE bl 1 a7

QUESTION

PIT: sbnormakties
curticls B reechisd Bres,
particulicly thows wha s
rol iginae-doew alter
ey

PET- Riflpens widy
histopathelogy

Diahil ot al, 3001; Virton ot al, 1007

PROGNOSIS




HIPPOCAMPAL SCLEROSIS
Percentage of patients whao get control of seloures with AED

45%

40%
25N
0%
5%
0%
5%
%
5
o%

B et o Nerg VR (S e dgrtett (] S e P ety bnatedt

[ s o i, ST (O i ety (] = 4 i e, P i i

The M Eaglisd
besarmal of Medsing

SURGICAL TREATMENT

MUPABER OF PATIENTS SEITURE FREE AFTER 13 MONTHS
1 fchumich ot ol I pllapais JOCES:170- 188

CONCLUSIONS

* Historically considered a single syndrome, MTLE with
hippocampal sclerosis should be seen as a group of
related syndromes with variable

extension and histopathological findings;

* The improvement in surgical prognosis only will be
possible when syndromic subgroups are firmly
established by semiology, electrophysialogy and
histopathology.

Thank you very much!
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CARrLOS Sitvapo (Brazip)
SEIZURES IN THE ELDERLY
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Seizures in The Elderly

Carlos Silvado

o £ & O

The Elderly

"The ageing process is of course a biological
reality which has its own dynamic, largely
beyond human control.

The age of 60 or 65, roughly equivalent to
retirement ages in most developed countries, is
said to be the beginning of old age..”

e A LRI e g ke e g ki

It has been suggested that the first person
to live up to 150 years may have already been
born.

Erit, 100, ls world's oldest
lumlll runner

What deJ‘me' ane persan must be the
functional, cognitive and clinical condition,
nat the years of age.

e
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The world's population Is aging and, In developed
countries, the size of the elderly population has already
surpassed that of the 12-24 age group.

(tmbaangy
18

Liss deveioped

2= countes [ 12-34)

e =
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SELECTED HEALTH PROBLEMS, BW AGE: 2003
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HEALTH STATUS, BY AGE: 2002
(Paveent in pacly hoiltly caligony)
Ly THeie = immegn Mgl bmabdct o gy B S
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The Aged Brain: Normal Aging

® Gray matter volume in aging braing can decrease due 1o
shrinkage or compaction, not necessarily cell loss.

= Largely retained cell number during aging has prompted

reevaluation of long-standing hypotheses of age-related
cell loss as causal for age-related impairments in brain

functioning.

= Age-related functional declines may reflect, in part,
neunonal dysfunction (&.g., neoeplor oF Synapse loss
signal transduction deficits) instead of neuronal death

Ry - 5 il LR

Normal Aging and Brain Physiology

Intracellular recordings of aged rats hippocampal newrons
indicate that most biophysical properties do not change
with age, including:

- membrane time constant

= resting membrane potential

= input resistance

= EPSP rise time and half width amplitude and

duration of Ma+- and Ca2+-mediated AP

e L L e b e

i 14
SEVERE COGNITIVE LIMITATION, BY A58 AND GENDER: 198

"
L)
S1-54 50 el Bl T4 8 ] e
Wen W Woman
Ko il o vy preber b o i bl ox e o A s el g -
ey’ ey by aad ey, WXKE e ] B mge

The neurobiclogy of aging

B M. Kelly™*, N.L. Madon®, I H. Mormison®, ©. Thibaule?,
CoA. Barpes©, EM. Blalock
Epsbegry R L3 [ 2008] ¥3-500

FOURG

Apical sndl bonsl dersliites from monkey Schematic dagram of grareske celh in the
pre-eonisl portes hippocampen of ety
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- Incidéncia de Epllepsia
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Incidence of Epilepsy in Elderly

[ Denmark
. AN 1977 - 2002
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Incidence of Epilepsy in Elder

Campinas and 530 Jose do Rio Preto:
+ 96300 people of all age
= prevalence of active epilepsy = 5.4/1,000
= "Treatment Gap”™ = 38%
+ B0 years oF more
— prevalence of active epilepsy = 8.5 / 1,000
= “Treatment Gap” = 51

Moore A W ¥ - Tpdeoes Xa7
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Epilepsy

. ' . il

Why they have more seizures ?

Progressive Disease ?

Activg Eplepriy

1 . ears ol Uik

Why they have more seizures ?
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wl Prevalence of Stroke by Age and Sex
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Poststroke Epilepsy in the Elderly

" ~15% of stroke survivors will have an unprovoked
selzure within 5 years after stroke.

® Risk of developing epilepsy remains significantly
elevated for at least 20 years after stroke.

® Maore frequent with hemaorrhagic infarcts than with
ischernic infarcts.

® Typically associated with large cortical infarcts

" ‘Watershed infarcts most likely to provoke acute seizures,

" Both early and initial late seimunes are adsociated with an
increased risk of epilepsy [recurrent unprovoked sefzures

Ky & = AFT Rnepag A0

Post Stre

Epilepsy Prevalence for Medicare beneficiaries, 2005:
10 states with Ehe higheit epilepsy prevalence in and not in the “Siroke Belt®,

T

| !

P o oL (geleyn XTLF rp' ~ |_.
] \J
[ BTN

W Lo g s 13 skt s rpligey premsia el . i v
W) P oy s 5 s g spehngay presimna o m i s i

Increase Risk for Stroke in Epilepsy Patients

3812 newly disgnosed with epilepsy x 15,248 nonepilepsy
matched acconding to Sex, age, and index year

[Tabaan Natlional Health Inserance cladms data 2000-2008)
Chang € ot . Seisare 11 [3834] 177-281
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Stroke after adult-onset epilepsy
Sowih Cargling hongital discharge and emergency depariment (ED) daga
(2000t FOL 1] - FROFS cases wakh epilepy and 16,618 confrgly

Wssgrier B ol o, ey b Brbavar 11 05150 -9

60% increased risk of subsequent stroke in adults
with new-onset epilepsy after 35 years or clder
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Seizures in Alzheimer's Disease

" 1.5% of patients with AD deviloped seizures during a
maean of 3.7 years follow-up,

® Most were generalized comvulsions and nonrecurrent

® Younger age was associated with higher risk

" Mo association between seizures and either estimated
disease duration or cognitive or functional
performance,

® Unprovoked seizures are uncommaon in AD but ocour
mare frequently than in the general population

i - R Rl IO

Physiopathology of AD
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mentia

What is the relationship ?

+ Elderly has a increased risk of seizures and co-
maorbilities who could cause it

+ Seizures do not oocur in most of cases of Alzheimer

* Generalized epilepsy do not cause progressive
cognitive deficit, only temporal epibepsy with mesial
temporal sclerosis

Two not related concomitant diseases 7

Table |. Human AD gene mutations leading

to elevated Afand epilepsy R
Gene HMutation Phenctype Reference
APP Vall717gly  Seizures Rossor eval. (1993)
AFP Thr7ldfla  Seizures Lindquisz et al. (2008)
AFP Duplicagion  Selzures Cabrejoetal, (2004)
AFF Trisomy 21 Seizures Menendez (2005)
Presenilin | M 3% Seizures Foxetal. (1997)
Presenilin | I1S1&9L Seizures Takao etal (2001)
Presenilin | L420R Seizures Shrirmpton et al (2007)
Presenilin | EXB0A Seizures Welez-Pardo et al. (2004)
Pravenilin | Multiple Snizuret Larmer (20010}
Presenilin?  M2139V Seizures Marcon exal. (2004)
Presenilin ~ MI4IL Seizures Jrrades exal. (2010)

Epilepsia and Dementia

What is the relationship ?

& Sgizures are more freguent in AD, moastly in early AD

* Animals models of AD have a high incidence of
epilepsy associated to mutations of APP/AR pathway

Two presentations of the same disease ?

vy Mol FHLY blanch 1; MIE 1T el 1T VL1 LE

Alzheimer's disease and epilepsy: insight from ankmal models

Hebes E Scharfean

FEN FRECY SRESTRI M MISOBNER

confluence of hyperexcitability,

yperinhibitory,

d abnormal nety

Alzheimer's Disease and Neuronal Network Activity

Wary Sileks bmare - Slark, I, S0all e
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Hippocampal coll death at postmortem euamination of PSEN1 AD
HYPEREXCITARLITY

[
|-l

Incidence mnd Predictors of Selrures in Patbents
with Alshoimer's Discase

* ploss O Amswmiak. "W Allen Hassar, Prsvie DebCssille- Cassneds, ™| Disss M. laoobs,
S IKmren Mlsnder, * {Ksrem Beil. I berityn &Fon. osph Bremsd, sod * | Yashor Som

233 Probable AD [NINCDS-ADRA criteria)
* Follow up = 5,99 years
= Sefrure Cumulative Incidence = 7,75 % at 7 years of
fasllaw up
* Predictors of Unprovoked Seizure (RR):
Younger age- 0,89 por ano
African-american - 7,35
More-severe dementia - 4,15
Focal epileptiform abnormalities - 73,97
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Cumulative incidence of seizures in Alzheimer disease

0.09
0.08 -
067
0.06
0.05 -
0.04
0.03 -
0.02 -
0.01 4
0

Curmulative semuns frequency

e Bruiwial Funclicn
s Carmored |

0 2 4 & g 10
A L Yoars from study entry

Incidence ratio by age: observed compared with expected

505 Lo o -8
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Aga. 10 esin inderval

iZzures

Basic research in epilepsy and aging

B E. Leppik™®, Kevin M. Kellv®, Leyls deTododo-Morsell®, Peser B, Parvlo?
Rebert . Del eeenzo™ | Gary W Mathers!. H. Steve White®
Epdapey Ferarch CBS [2006] 520507

Geriatric epilepsy: Rescarch and clinical directions for the fubure :

Erilk [ Boberson **, Ometela A Hope ©, Koy ©. Mamia &%, Dieter Schmidy 2=°
ey & Bebavesd 12 (30115 108111

Iniesrational Review of Maisobology
Wiolumes 011, Pages 1-343 (2067

The Msurcbsclogy of Epllegary and Aging
Edited by AL Eugens: Ramsay. James C. Cloyd, Kesdin M. Kelly, Bo E.
Lepplic and Emilllc: Penucca

Andmal kiodsls of Gariaine Epdepsy
Lt | Mt |, Lo b ot Wi . !
Arsmal Models in Geronlology Ressarch

Nl L it
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JA # 428

128 epileptic patients

Initial Diagnosis %
Altered mental status 4l
Canfusion 375
Blackout spells 8
Memory disturbance i¥
Sanoope 17
Dizziness 10
Dgmantia ¥

T hake W AT
gy BT it 8 - Mpurargy IO, Mg A, 1 - = Nrsepragy FROS

Epilepsy in Elderly

Why the diagnosis is difficult ?

B Fall with Loss of Consciousness
* Syncope 7
= Epaleptic seizure 7
» Head trauma 7

B Transient Confusional State
& Complex parisl seifune ¥
# Long post-ictal confusion 7
# Drug side effect 7
* Non comulsive status epileplicus ?
# Metabalic disorder 7

Types of Eplleptic Selrures

B1.7%

F Compig s Fartal
Rirgpls Partisd
W Unc buife-d Partal
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Epileptic S es in the Elderly

Adults Elderly
Seirure Type manny { GIC LN ]
Location of Fadus tempral frontalfparietal
gy wariabbe bz
Aura wirll defired LR
Aurtornatisms usual rare
Podr ictal braef profanged
Fotential to Harm [ High
Setrure Control wariable unally Bary

First seizure in the older patient:
Clinical features and prognosis

Hicholss Lawn®, Andrew Kelly, John Dunne, Judy Les,
Andrew Weselding s seseon St

Haspital-based first seizure service (2000-2011)
Age265ys | Age 16-64 y3

Kambaer of cases 139(13.8%) BES [BE %)
Custglative prodabiity of setune necurmance

O Tear L9 L]

Two ¥ears s 4%

Fhl Wear 758 Ei%
Wean days to seizure requirenoe | medan] 57 ]
isjury with initial / iecond isinate (%] 4[4 MW15*

VEEG in Elderly

04 patients > 6D yesrs admitted to Epilepiy Monitoring Unit
Mean length of stay Video-EEG = 3,8 days

ICTAL EVENTS %
Epileptic Selzures 4%
Nan Epileptic Seizures 29

Physialogic 15
Psychogenics 14

Epileptic and Psychogenic 0,4

No Events 14
Mgy of o - Epdppaia 2000

Non Epileptic Seizure in Elderly

Late onset psychogenic nonepileptic attacks

Earl Late -
* Gns::t Onset K

Humber of Caaes 4] n

Male 3 42 o0z

Concomnaest op ey i 16 3,305

Antegidind sl st i L] 0,003

Antecedend phynical akase 28 i% QAT¥

Diaer brausma tic enperhence T 73 0,754
Health-rHated raumalic Fpersnces 4 a7

Eungan B ot - Hasroigy ied




ERC panermo compalible with nosoomeshive s, spdeprinin ae ' T

oo = rhdrrhy patienly mitt debras § prosge b sy mft | = |
comimuss EEC monsonng ey B Babawine b6 L0340 18-20 g

Gl g ", { st ool . et Mo . it Kl . Py Prprraanh . Bemrn L L]
Pationti over b5 years ol preussting with delicius in the ermpigenty room wem
prenphttively inthuded ind underment sither routine Momirate EEG o cEEG within 24 &
T BT

Mumber of Cawei iH a2
Age (pears) 3 81
Hinany of ppligiy 1 4
Epdeptilonm Acthaties |%) a4 % %
Mo Emmvlyies Seatun Egebepticus 1% P
GRED 16% 2]

3-H2 Spt Wirew ¥

PLEDS k1

BEIPLEDS 1

Interictal tischarges 16% 16%

Epilepsy in Elderly

B Which diagnostic tests ?
# EEG during sleep =» VEEG
» ECG -+ Holter
= CT at Emergency Room andfor MR

# Evaluate others probable diseases
[presence and severity)

Epilepsy in Elderly

Elderly Mormal EEG
# Badoground activity 9 Mz |+ temparal & + left)
Intermitent focal slowing [no mone than 1-2 % of record)
= Benign Temporal Transients of Elderly
= Theta (17 a 36%) and/or Delta (12%)
= Abrupt onset of sleep with Frontally dominak rbytmilc defta
activity, reduced number of graphe-elements of sheep
= Benign Varants
- “Wicket spikies”

= SREDA [subclinical rhythmic electrographic discharge of
adulth
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Epilepsy in the Elderly

= Main Issues
= Challenging diagnosis
— Inerease risk of trawma during seizure
= Potential for boss of functional inde pendence

= Cognitive dysfunction Is usual and could be Increased
by the effects of seizures or side effects of medication.

= Increase susceptibility to side effects
= Varlous drugs In use for treatment of comorbidities

= Patignt

condition is more important than age
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ODutcomes by itarting Treatment

in Newly Diagnosed Epilepsy

90 rewly diagreded epiepey
4% seizune free for at least 12 months o modest doses 1 prescribed AED

Pacienes  Age [yi] L Eembision (W] Aelapse (K)  Unconreolled (8]

Adolesgeny <30 1M 65 12 25
Adgilt 2064 510 53 ] a3
Elferly > 50 as" 1 14

¥ Bpmrene iales o ey pl sl v sk s sl oo QUL

Bl ] U - 13 by Wb it L

Phenytoin in Elderly
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Lamotrigine in the Elderly

Oiider Adults & Boung Adulty -
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Levetiracetam in Elderly
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Epilepsy in Elderly

Reason to Choice the AED

* Potential to Drug Interaction
* Side Effects Profile

* Global Healthy Condition

* Evidences, Clinical Trials and Day-to-Day
Practice

Global Health Condition

e Ak e g
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Qual DAE Escolher ?

18-center, randomized, double-blind, double dummy, parallel
study of 593 elderly subjects with newly disgnosed seinures
GEF 1,500 mg/day, LTG 150 mg/day, CBE 600 mg./day

Wi Cooperative Study 428 Group Farwas et al. Newrokgy 3005
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Responese 10 first antiepileptic drug in elderly people wilh newly diagnosed
epilepay

AED ] Seirureslree  Uncomirolled  Nod toleraied
Carbamazrepine BOMET £ g
Lamodrigime IS 263 ) ]
Zodium valproate 23 1565 & 2
{ncarbarepine 13 T34 5 1
Phenytaoin & 330 3 0
{7 ka pentin 1 1 { NP 1] 1]
Teisl 17T (83 = 4

g L i g B 200

Levetiracetam, lamotriging, and phencbarbital in patients with epileptic
seizures and Alzheimer's disease i L i 17 0 ]

Eduards Cambo”, Leonarda D, Liger

Prospective, randomized, three-am paraliel-group, case—control shudy of 95 patienty
IV [m= Min=24 TG [m= 359}
L L] n X A %
Seiruie-lroodiom n P L L] o L ! 2403
30T prduction 1] 4111 1 35T L Si&8
Tordd responchr. F i) 7108 (L] (2%, ] LE) g 1)
I pdiand et U] ] [} ] -] [
ADAS-Cong soore (50 [Fferevne |12 M
—_— e sl
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What is the best AED ?

Evidences, Clinical Trials and Day-to-Day
Available - Brazil 2015

1% < Lamotrigine or Gabapentine or Carbamazeping
2™ 2 valproate or Oxcarbazepine or Topiramate
3" = Phenytoln or Phenobarbital

Lacasamide 7
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in the Elderly

= Dptimize the Treatment

= Choose AED with adjuvant side effect to the other
comorbidities / drugs

= Start low, increase slowly

— One daily dose, ne more than 2

— Many small side effects could result in a big
problem

= Always ook for not informed side effects

Outcomes by Age at Starting Treatment

in Newly Diagnosed Epilepsy

S} rerwidy diagreried epibe gy
4% seizure free for at least 12 months on modest doses 1 prescribed AED

Patients  Agelyi] N Rembicen (K] Religae (M) Uncontolled (8]

Adolestent o 0 17 (19 12 i |
Adylt 2064 520 53 4 43
Biderly 64 90 Bs* 1 14

¥ Brrwune ratrn o rkieey pleeds v, sk ety e st oo B L

Beont S - 1 iy by O P

Don’t forg

B Make clear:
# Goal of treatment
& Rogular use of AED
* How 1o deal with the seizures
# Mewed of active life, if possible independent

B Make sasy
* Treatment schedule
# Medications box
W Please, bring ALL medication package in uge at next
visit

No more seizures. What to do ?

= Seizure Free ?
= Saivune fee alver 1 wear = &1 - B9
= Oy § - 3 sosirures i 6B patients
* AED Withdrawal ¢

= Mo clinkcal friahy, byt the cause i ibll preent s neproplaticity
aimgal svo

= Kindp ADD:
* Independent Life
= Try 1o keep previow wary of life
= Do not a8 reffectise restrictions became the famdy sk foer them!

95



Medically Refractary Epilepsy
* Lesionectomy
« If possible, abways

= Anterior Temporal Lobectomy
= Lame indications and almost same results

Ouicomes after resective epilepsy surgery in patients over 50 years of
age in Sweden 1990=-3000 - A prospective longitudinal stwdy
Fahima Huleic*, Feril Bydenhag ®, Eodand Fnk *, Krisitina Nllmgren ="
Tin Serure 21 (2300 42445
rraRT P
Spiruve putcomes of fwo-prar follow-up
Younger Adults = 451
Obder Adults = 67
Major complications = 3% both group
g wiy | TRAR)

E possivel e
desejavel
envelhecer
ativo e

saudavel

®»  Jlose, 76 years old
— Probable seizure duri ng sheep last week
— MRl and EEG “normal” for age
= Arterial hypertension well controlled
= losartan 50 mg/day, aspirin 100 mg/day
= Very active and independent life
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Possible Epileptic Seizure

* What should we do ?
— Define as a epileptic seizure and high risk of
recurrence ¥
= Look for other causes of "seigure” 7
— Try a “therapeutic test with AED" ¥

Jose, 76 years old

Possible Epileptic Seizure
= What | did ?
Investigation other causes loss of conscience

2. Epileptic seizure not confirmed, so do not start
AED

3. Ovientation to patient and family what to do in
case of another seizure
4. Do not drive for at least 30 days

»  Beatriz, 82 years old

— Rare partial complex and TCG seizures since stroke
Dwio Ears ago

= MAI sequel of right media cerebral artery infarcts

— EEG slowr activity on right temporal lobe

= Mild right hemiparesis

— Diabetes, arterial hypertension, dyslipidernia,
osteoporodis, peptic acid reflux, indomnia, depression

= Metformin, ydrochlorothiazide, simastatin,
clopsdogrel, omeprazole, clonazepan, citalopram,
bisphosphonate (8 drugs)

= Phemytoin 300 mg/day

Beatriz, 82 years old

Symptomatic Localized Epilepsy

v What should we do ?
— Adjust PHT dose 7
— Change AED 7 OXC ? LMT ? WAL ? LEV ?
= Supplemental calcium and vitamin D ?
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Symptomatic Localized Epilepsy

= ‘What | did ?
— Started valproate 250 <» 500 mg/day in 30 days
— Reduced phemytoin. Stopped it in 30 days
= Vitamin D 400 IU daily
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ALON FRIEDMAN (CANADA/ISRAEL)

ROLE OF INFLAMMATION IN EPILEPTOGENESIS
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7

WolLrraM KuNz (GERMANY)

MITOCHONDRIAL DISORDERS IN THE EPILEPSIES

Mitachondrial disorders in the epilepsies

Woitran 5 Mg
D Mourockamindry, Do, Epsiagiciogy and Liled Bran Conter, Unisomnily Bonn

l:lvnrview
b ity counnd ap with
E mmm in epdipiy can be caused by
Praslntend i malochondrial Dk
unluduuhﬂp
Mito in foba epilepay
11 TLE. patiarnts with HS: & By J dyah an

be debected. 'rr-mlnu-m—uum.lm
rrittchanrial DM A probaile ncn i OH- gerenaied rom Hy0,, by
Fisrtin raacton whech Can cause Souske strand beeaks of macchornal
TN

Mutations of human mitechondrial genome

| Sty
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Homoplasmic tRNA,,  mutation in a

child with epilepsy
e

+

ey S e R
il i A
S o I | |1| |
| AR AR
L ARG, Q) Do AT

Phe - & e
1 ]

PO T ME DR P BB B OB C

wacs I . T rp—

ane . "!.hni e
: 3 EEamm-_==E" I
.'@_-ﬂ' —
e [T

Pt saroer T

Epdepsy-associated mutations of
hurman milachandrial genome

= Rare mullisystemic disorders.

* Mitochondrial mulatons oocur either sporadic o ane matermal
Inbribed.

+ Musehe biopsy frequently without evidence for mitachondrial
disease.
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RS wisacedbite o Hek DeETIEROA 1K 10 C IR
splice site mutation in a Turkish individual with
mitochondrial disease and seirures

COXEA

COxac

mRNA siteration by the c.115-1G>C COXEA splice ste
mutation in an individual with severs

NN AWLE L
CAEREELALF

5% nuclectden o son I ebeted (M8 B et olental AC-pkon Sooeplorn o)

The e.115-1G>C COXEA splice site mutation in an individual

deficiency similarly to SURFI c.045 B46deICT
’:} ‘—Wz Trichrome:
rev
ST 1§ cox
e —
- [
;'.::. I COX/SDH
® - g,.'-‘.
e SDH

The .0 15=1G>C COXBA splice site mutation in an individual
with severs mitochondrial
o impaired COX assembly
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Hippocampal NAA distribution in TLE
-I - - | SET

il

Decreased aconitase activity and mtDNA
depletion in HS

Clonally expanded mtDMA deletions in HS

Bk GG BE e W Car Cid BE P ow e

I':H.wn mutnu
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mtDMNA deletion breakpoint spectra in TLE
determined by mtDNA deep sequencing

BERRICAN o
f.nf.f.!.liljl I I | I.l [ - -.lJ I
"Hf’,;‘,, PPPPIFIIIIIP
lagicn HES

mtDMNA deletion breakpoints depend on
mechanism of deletion formation

Standard mtDNA deletional spectra depend on the
distribution of imperfect direct repaats in mtDNA.

ROS generate random double strand breaks. DSBR
causes frequent recaombination with the free end of
75 DNA and generates 16070-type deletions.

Presence of the prominent 7.4 kb mtDNA deletion in HS
and lesion samples

Detection of the 8848 : 18084 7.4 kb deletion in CAJ subfield
by maliiplex PCR:

63 HS samples ; 38 positive and 25 negative
21 lesion samples: 1 positive and 20 negative *
* Different with p = 0.002 {two tailed Fisher's exact test)

Mitochondrial DNA depletion in an epilepsy modael

1T2IAERTRE
-nﬂ-..p;-ll-"-

-

el LT

514;4
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Mitochondrial DNA depletion in an epilepsy model

133468 TAN
-ﬂ..-“w.‘-

W Ll LY LT

Ry

Mitochondrial DNA depletion in an epilepsy model

1234 B8TAR
. el .
ﬂmw i
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-
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NN

mDNA mutagenesis by ROS

AHCri-Tr' H-\DH+H
:J

Mitochondrially produced ROS can aftack miDiNA,
but alss exemally produced H,O, by microghal cells might be relevant

Postulated mitochondrial involvement in epilepsy

e
b PR
r
= -#
R
\ | =
T
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Is TLE caused by mutations of
mitochondrial genome 7

* Sporadic point mutations of mDNA and nudear mutation
aflacting mitochondrial funclion can cause epilepsy.

= I husnan TLE with HE specific clonal deletions and local
depletion of miDMNA are debectable.

* < Underlines the possible causal role of miDia
misiations aiso for TLE with HS.

Hypothesis linking mitechendrial dysfunction and epilopsy

Relevance of ROS for mitochondrial
dysfunction in TLE

Evigenca for ROS nvolvement in TLE:

- AR, S , PrEDA, sk ang il deficancy i b Ly
pbasrved in TLE with M5 and o reusncegeneraiive dneasns.

- Spacibe I beaakpoaity 5L A 18070 i epdepdy powil b MDA doubils
wirand braaks a3 molecular coune. Dieletional specira are o molecular race.

Consequinces
- Impdingd matochondnial fnsion i melohondris-sch nhbEaony PlsTeond
©an o] network inhibdion wivich mghl leadd I snstes.
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YuRri ZiLBERTER (FRANCE)

CAUSAL LINK BETWEEN ENERGY DEFICIENCY, OXIDATIVE STRESS AND NEURONAL
HYPERACTIVITY

High Brain Energy Demands

MEURDDEGENERATIVE DISEASES

Diespite phenotypec diversity

l.

[I'.Mfcnrn‘. Engrgy Metabolism I
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Transmembrane ionic channels
determinants of membrane ionic pemeability and

memibrane resting potental, V_
[Cd [=2mM (Mo =140 mM ielefes  [Cf =135 mmM I1mM
= $ x4 5]
BRI
1 HH
i THEREERIREED

¥ .-"!'k

5 =10 m el s (K]0 M 0

L S Y e Sl

SRCIY RN LT V.~ -80mV
PP P, m 100404

Glutamate and GABA are the main
excitatory and inhibitory neurctransmitters
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Major sources of Energy - General

Lecte

Blood-brain Barriers

e i o |FH0L Wwarobenngs of [ew s

Cencentrations of glucoss and lactabs in brain tissws

ECF = ExtraCelhali Pl

-
0O

Baial ECF Lavels (bl

!
prmre

[ ml
FET

L LTE

A short history of ACSF
THEORY AND PRACTICE OF PAREN. Aol Spnel flud™
TERAL FLUID ADMINISTRATNON

ALEXIS F. HARTMANK MO
[T,

Lt Y At iebiiedes 0 D Ao b A vt nleleh, {inll b 14 T

CLINICAL USES OF AN ARTIFICIAL
CEREBROSPINAL FLUID

I € LEWES, M., om K. A . ELLIOTT, Puli,
Dieparisssnd of Kevenlingy wnd Kewearerporg, Merall [ sdasesiy.
i e Mastrsal Nrarodispival Tasttuty, Mosdeval Canids
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Lactate can substitute glucose in hippocampal slices
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Pyruvate induted biood-med uted icenging of [CF gutamate
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Unique neuroprotective properties of Pyruvate
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Effects of Endrgy-endichiad Doet on Tolerane 1o Ghutode Deprivation
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Seizure suppression via ghycolysis inhibition
with I-deaxy-D-glucose (2DG)
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Mechaniams of Ketogenic Dist
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Gortical ATP in adull rats
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Syradpiic BarimEkicn & mors reaatant

13 PpTOgipOeTIS I a0 KDY
-
i
L t‘
i
" n|ER
LR
ok

D strartin & geoatic program that beds ta minchandrisl biperesi, which ness in mRanced
epy TiorrL TR st i ashanced sby of sarons 0 M metsbolc chalengry

KD Side Effects

Sade eflects a0 0oCur with det herapees. as Tase Pealmenis are nedher aflematve
nor dessgrad B be healthy (Faview Kossol B Hardman, 2012)

[ : q Pasar camip Poor palatability

I chibden: elay of growth and f iy childoen, & 1

el ST, And ot

11 Bt Il )b el Efbnts Soiie e RSN baalval (0%,

e e koot TS Db e B LT a1, Py B L e el
el defciEnoies, BCS08HS, COMINasoN (Revews. Levy ot al, 2011

Parymar o ol 3017 Kossoff & Hariman, 1012 |

Metabalic Collapse im pymavate al high lrequency stimulstion

Cr]

Energy comsumplion decreases al higher stimulatson froquency

- L L8 Ll

i 1

— rrewm

\ 7 =

123



Extracelhudar K* and Ca®* eniry decrease af bigher stimulation frequescy
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UwEe HEINEMAN (GERMANY)
EXPERIMENTAL STATUS EPILEPTICUS

128



. sz

Jererey Loes (USA)
DOES SYSTEM BIOLOGY ALLOW THE PREDICTION OF COMORBIDITIES IN EPILEPSY?

] lelnes jyslern bioTBEY A
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L 3 Jeffrey A Loeb
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Seizure: Clinical manifestations of
excessive, hypersynchronous abnormal
activity of neurons in the cerebral
cortex,

Jﬁ!/ N

The Spike on EEG:
“Tip of the Iceberg”

Surface area of cortex
required to detect a
spike on scalp EEGY

< B em? Undetectable

> 10cm? Detected 30%
of the time

et

Fog 45 Riry b Hamws Eraiche § Ereepote. 8 o 0800 B 080 TE
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What is a spike? - EEGers have trouble agreeing...
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Systems Biology of Epilepsy Project (SBEP)
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Genomics:
Genome-wide transcriptome analysis

Microanray. Each spof meadaunss mRHA levels of & sngle
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Seizure Onset
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Common Pathway Activation
in Human Seizure Onset Neocortex

Qntolony Mol
i~ Epileptic Ackrity
E; MAPK

L

Common Pathway Activation
in Human Seizure Onset Neocortex

EromotecAnahvels ____________ Bodgl

~40% CREB-dependent Ew"i
transcription -
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Common Pathway Activation
in Human Seizure Onset Neocortex

Epdleptic Actrity

Pathway Prediction . | Blomarkers
from Functional Genomics Drug Targets

I Pathway and Biomardoer Validation - Hm4

Pathvway and Biomarker Yalidation - Andmal

|

Animal Modsl Validation of Drug Targets
|
|

Clinical Trials
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How to Validate a Drug Target?
Go back to the tissue...

Epileptic Actrity

MAPK
i

AHI

pERKLZ e e | sothvation
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Immdiate
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CREB — 1
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and plassicity

R P et v
human m cal epilepsy

Focus on Interictal Spiking Rather than Seizures

Hisgh Spiking ve. Controd
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Seizure Onset wvs. Interictal Spiking
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Seizure Onset vs. Interictal Spiking
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What does epilepsy look like?
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Why Layer 2/3 Neurons?

Intralaminar cortico-cortical connactions
Lateral excitation

PSD-95 - Postsynaptic (oxcitatory)

Presynaptic density: Layers 2/3

CONTROL SEIZURE ONSET

142



Feedback Hypothesis:

Ongolng interictal eplleptic activity
Hm;ﬂlh'klh'l that produce
SYNAPTIC changes that
maintain hypersynchrony.

Comorbidities in Systems Biology

Linking Systems Biology to Genetic Disorders

Multivariate Interactome Links Co-Morbidities

Animal Model and Co-Morbidities

Epigenetics of Human Brain
Activity...

or

This is what your brain DNA looks
like on seizures...

Dachat F, Abesad 5, Lowh HE, Losb JA (2014) Mon-random chriterng of sctvity-Seperient
Busi BR ERArERan, T (F Srepaciien]

“EEE

i
EE=EsEEE= ==
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Many hotspats are highly evohaed
Makes us unique as humana?

Srapdorihsl
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Comorbidities in Systems Biology

Linking Systems Biology to Genetic Disorders

Multivariate Interactome Links Co-Morbidities

Animal Model and Co-Morbidities

Multivariate Interactome
Systems Biol of Epilepsy Project (SBEP)

Proteomics
3Frn:tlom Cﬂnuﬂc Nuclear, Membrana
! -ﬂru iﬁ-& aﬁg‘
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Metabolomics
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MULTIVARIATE INTERACTOME

Gara SPOTEL

. l . ""‘ LHCRMNA BODSSSS B2

ihCRb_poixacal 7250 . Bt 00817
| CREF

A SO | & vigatatrin
;a eyLiD ;'ho-‘ L

Gavean_THENMES,

Comorbidities in Systems Biology
Linking Systems Biclogy to Genetic Disorders

Multivariate Interactome Links Co-Morbidities

Animal Model and Co-Morbidities I

Pathway Prediction . | Blomarkers
from Functional Genomics Targets

I Pathway and Biomarker Validation - Hmnl

Pathvway and Biomarker Yalidation - Andmal

l

Animal Model Validation of Drug Targats
l
|

Clinical Trials
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Need An Animal Model of |

.--.fa{l“!' P
—

Human Neocortical Epilepsy =——=g¢ ===

Goals:
Electrically Similar

i

Development of Targeted Therapeutics

Pt (T Baraacior 01, s 8. P ), P 1, Bl M Sarmars B | 34, (7] oo, Wl
e e Y ] S v s B Mot Chusms 801000 40

Tetanus Toxin Somatosensory Cortex
Interictal Spiking Model
Selu

o
@" =
. Record

| Divide tissus

8

B

Focal interictal spiking

EIR

Chrenic and progressive

Spread of interictal spike field

A A duyn 7 days 14 darys 2 dayn
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Is interictal spiking sufficient .
to replicate the maolecular/
cellular changes in @

human epilepsy? r
pCREB
SPIKING CONTROL
- g W
& -
- e
-~ 5 o Wy

CREB is phosphorylated on spiking side in layers 273

Pathway Prediction . | Blomarkers
from Functional Genomics Drug Targets

I Pathway and Biomardoer Validation - HI.F11II'4

Pathvway and Biomarker Yalidation - Andmal

l Animal Bodsl Valdation of Drug Targate
!
|

Clinical Trials
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in this model:

identification of drug candidates to test +

DRUG TARGETS MAPHK

#0 -] 3
s afier aurgery

Pt CIT_ Narsaor £, | msarssy 6. P 01, P f Mo b8 i SR, Lol 4 L7 i Mllmian

fawns v e B Piaroteos Diwsman, 8011 S
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i CIT. rnmiier £, L 6, P 1, i 3, B b, Sarmarmis WA, | B4 (7] P, Wi
el By Corasm sy o P e f paa: fa ora b ot D, 641155 S

MAPK Inhibitor Blocks the Development of

Epileptic Spiking (Interictal)
140

120

i CIT. rnaiier £, L 6, P 1, i 3, B b, Sarmarmis WA, | B4 (7] P, Wi
B B Cora e 7 P v f e S rira b oo Deme 60 TIEE 001

MAP Kinase inhibition blocks
the development of interictal
spiking

A

“Marning after pill”

The Interictal Epileptic State and Behavior

1. Improved behavior in epileptic children with
reduced interictal spiking.

Z. Many patients psychiatric disorders have
inmterictal spiking with or without seizures
{ADHD).

EBurtrmissar DT, Sasscion 0, Lischarns o, Pl I, e J, IBoutros M, Ko RS, Lowts 38, (01T
Pt Moot s Mt oo of o it [ piptc Stm i T At
it Ctitia 411080001

151



Open field activity

Does interictal spiking alter behavior?

Spiking rats are 'hyperactive’

Irfpnictil Spiing rats Minad mONd (e Sham-Opdralad CONMNals [nedi=d)

Ambadatory distance (em)

i

 Tolpmey
n Saam

A

Wesk 1 Week 2 Wesi J

Focal Interictal Spikes:

No Associated Clinical Symptoms
Associated Clinical Symptoms -1

Associated Clinical Symptoms - 2

Inducible with Audiogenic Stimulus

Envirenmentally-induced
Bpikes have a Similar Field as Spontaneous Intericial Spikes

o o 4

152



The Interictal Epileptic State and Behavior

= Interictal spiking modulates behavior in animals.

*  First demonstration that the environment
{auditory stimulus) induces intericial spiking.

*  Raises questions as to whether drugs that could
block or prevent interictal apiking could be
useful for psychiatric symptoms in brain injured
patients with and without epilepsy.

Pa—

Frin
T

et

ey
ST

s e Femn

LB Lot

Pty Tt et

rmrite—a
LEE P

153



s it

MeraB Kokaia (USA)
NEONEUROGENESIS AND ITS ROLE IN EPILEPTOGENESIS AND COMORBIDITIES

154



AT EAEEATATATATATACC.... )

EUGENE TRINKA (AUSTRIA)
ANTIEPILEPTOGENESIS IN HUMANS — TIME TO TRANSLATE?
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L TR AT ATAT A

ALON FRIEDMAN (CANADA/ISRAEL)
PRO-CONVULSANT PLASTICITY
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. sz

Uwe HENEMAN(GERMANY) & YURI ZILBERTER (FRANCE)
UNCOUPLING BETWEEN NEURONAL AND METABOLIC ACTIVITIES
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e TR ATAT A

JoAo PEReIRA LEITE (BRAZIL)

CHANGES IN THALAMO-CORTICAL PATHWAYS MAY UNDERLIE PSYCHIATRIC
COMORBIDITIES IN EPILEPSY
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ALON FRIEDMAN (CANADA/ISRAEL)

NEUROVASCULAR INTERACTIONS IN EPILEPTOGENESIS
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L TR

Jererey Loes (USA)
PHYSIOPATHOLOGY OF LESION-INDUCED EPILEPTOGENESIS

1PN COLLEGE 0F
MEDICIHNE

Lesional vs. Non-Lesional
Epilepsy

1. Lesional - Brain Tumors

2. Non-Lesional may not be (Systems Biology)

3. Pathophysiology in the Neocortex
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What about brain tumors?

Dan Barkmeier, MD, PhD
Aashit Shah, MD
Sandeep Mittal, MD

Brain Tumor Patients with

Long-Term Grid Recordings
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B Onsat BSpread O

s Baeiy e ma e
Spike Characteristics

Change Across Brain
Tumor Bordors:

A Noval Way to R
Detect Tumor Nt e e e e e
Borders?

What about brain tumors?

Systems biology to study epilepsy
in the context of brain tumeors.

Seizures and Spikes are often
outside the tumor resection
margin.

Does the placement of long-term
grids improve seizure outcome?

Does the placement of long-term
grids improve brain tumor
outcome?

Epilepsy

1. Lesional - Brain Tumors

2. Non-Lesional may not be (Systems Biology)

3. Pathophysiology in the Neocortex
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Is Non-Lesional Epilepsy truly
Non-Lesional?

‘Cellular Interactome’

Dachat F, Bagla 5, Keren-fvram 0, Lonon A, Balen K, Sascet L, Vishi-MNagy T, Kupsi W,
Sang F, Destr £, Losb JA (3015) Presting rovel hsloatologesl mcrolessons in Burman
epslophe: b Frough bamenptonal custerng Ben

= Many Lesions Associaled with Meocortical
Epilapsy
= Epileplogenic Zones are most oflen nomnal

AL

ENE CORRELATION PROFILES

Cell B

—— Profite of gene 2
—— Pradise of gene 1
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Cell Typas

Clusinr Analysis of Gene Exprossion Pattems Predicts
11 Caludar Changes in High Spiling Human Mecooriex

DENDROGRAM — L M
OF HOW CELL s | e
TYPES CHANGE m I enint]
RELATIVE TQ rea—— = "

EACH OTHER — E:'.""‘!"'""""_"""’-" e
=D A
s St ‘-n‘b.a':{ ILH-.
DENPROGRAM =
OF HOW CELL L R
TYPES CHANGE |
A% A FUNCTION ——
OF SPIKING et
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MICROGLIA
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» Chuster of 280 genes downregulited

« The layer IV gana Ror s part of this cluster
= The MeuM gene is part of this cluster

¢ Pradicts a decreasa in layer [V NeuN naurons in high
spiking brain

u Comelation of fold change peofies = 0088

-]
— Heuren(ih

‘Microlesions’

‘Microlesions’

NeuN
Neurons
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‘Microlesions’

H&E LFB
Histology

MAP2
Dendrites

‘Microlesions’

o

T

i
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Activation of MAPK-CREB in
superficial layers linked to
engoing mmm spiking

Hi?'lljl’ assoclated with
microlesions’ In deeper layers

Lesional vs. Non-Lesional
Epilepsy
1. Lesional - Brain Tumors

2. Non-Lesional may not ba (Systems Biology)

3. Pathophysiology in the Neocortex

Tetanus Toxin Somatosensory Cortex Spiking Model
How Does Epilepsy Develop?
Satu

Focal interictal spiking
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‘Lateral’ Spread of Interictal Spike Field

& 4 days 7 days 14 daym 1 dayn

Marp In Situ
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Microelectrode Arrays: "Vertical’ Spread

@ = @ m m e
T it

R. Serafini and J.A. Loob (submitbed)

Microdischarges at Superficial and Deep Layers
Become Time-Locked: ‘Flip-Flop'

A

I %

[IHIETATRTRIN

1 a

¥ ¥ ¥
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Microdischarges at Superficial and Deep Layers
Become ‘Vertically' Synchronous

TUITE:
BEE T

® i,

RO
‘;'.,,:af.:;L == rz-..-;,-_:I!;
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“F' 14
i1 RS 1
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. il 5
- I.
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it
r

Ongoing interictal epileptic activity
rivies pathways tﬁm produce
SYNAPTIC changes that
maintain h ynchrony and
laterally and

vertically.

Is the ing that th
" latoral speady | ooPe e

MAPK Pathway is linked to Interictal Activity, not to Seizures
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MAPK
Interactome

Why both

activators and e

inhibitors of \

MAPK? g
e

Spatial Organization of MAPK Activators
and Inhibitors

Baghs 5 aref oot M4,

Fas/Ral

¥

*
Drug Target Emu—-
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*Lagional: Human braim tumor long-term recondings show selzures
are often outside the letion and spikes change their morphalogy at
tamor borders

= Mon-Lesienal is not - gene clustering method predicts novel
'Microdesions” in deeper Layers of “non-lesional’ spiking areas

“Brienalf In Vitrs Models to Understand Pathophysiolagy
-Lateral spread through layer 2/3
“Mertical synchrony of deep and superficial layers
“Mpw Treatments
-Biomarkers of epileptic activity localized to Layer 2/3
-Blocked by phasphotase expression [DUSPY)

w Jeffrey A Loeb
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UwEe HEINEMAN (GERMANY)

MODELS OF REFRACTORY EPILEPSY
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MeraB Kokaia (USA)
TEACHING INHIBITORY INTERNEURONS TO DO THEIR JOB
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A c. sz

GiuserpPE BErTINI (ITALY)
HOW TO DESIGN A TRANSLATIONAL RESEARCH?
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L TR ATAT A

ANTONIO Lucio TeixelRA (BRAZIL)

MOOD DISORDERS IN EPILEPSY: EPIDEMIOLOGY, CLINICAL DIAGNOSIS AND
BIOMARKERS

178



I, sz

ANDRES KANNER (USA)

WHO? WHY? WHEN2 WHAT SHOULD BE THE ROLE OF THE NEUROLOGIST IN THE
EVALUATION AND MANAGEMENT OF COMMON PSYCHIATRIC COMORBIDITIES IN
PATIENTS WITH EPILEPSY?

LECEEEETEEEEC PR PP R E TP e P e e e e e e e e e e E e P e TP e e e e |
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PAMELA THOMPSON (ENGLAND)
COGNITIVE IMPACT IN THE EPILEPSIES

Cognitive impact of the epilepsies

Pam Thompson

Chnical Neuropsychologist
Mational Hospital for Meurology & Neuwrosungery
Daparimand of Chnical & Exparenenial
Eplepsy, University College London

Cutline

= cognitive morbidity n epilepsy

« cognitive functions & the bran

* neuropsychological assessments
= methods
= Fole in epilepsy

* research & clnical practce

Epilepsy: high risk of cognitive problems
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Epilepsy: high risk of cognitive problems

Epilepsy: high risk of cognitive problems

Wlonate o Do e

kit o B s L Dsrgm 510

Lkt Hemisphare Right Herniaphars
Language ‘Wil apatal
oiang O]
urratanding stogration
rodig’ writing idareilication

dopth & colow
percaplion
o rpcogeltion
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Inlegraticn &
Synihess

dopth & colour

prcaplion
foren PacogRition

Inlegration &
Synihess

dopth & colour
paroaplion
forsn recogRition

Inlpgration &
Synihess

decmon malking

digth & clour
resscRing Ebrcapln
ogarang Foreh PRcogRalion
planning
mamary
Lisks vt
Fight: = visiinl

Meuropsychological Assessment

syslematic measurement: standardised tests
* compare fo normathe data

assess change over Lime

« domains

vt abilitees, visuo-anatial abikties, memony. Languags
& execuiess funclions
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WAIS IV (2010)

+ Four indox SCOMes representing - T Brodd Soone uled 1o
summanze genenl rmbelectual

A components of shilithed
inteligence

*  Warbal Comperahesngion |nd = Fudl Seale 10 (F500)
W)

+  Percephsal Reasoning Index = Ganaral Abdiny lndas (Al
(PRI}

+ W orking Mamery e (W MI)
*  Processing Speed Index (P51}

ol
- T k[

Verbal Comprehension Index

+  Camilaries
horss & tiger
Ehdness & PaoDeEs
+ Vocabulary
chivie
Conficy
= Iriodmation
VWL 2 Wl Ul B IRl R
What s the circumierence of the earth at the equator?

Perceptual Reasoning Index (PRI)

+ Block Design
« Mol Ressorrg
= Visual puzzies

aln o

f.-!r“-

183



Matrix Reasoning

f _:'f I':J ’J(: _:l »
S EVAAEI =

Matrix Reasoning

LI |- M !
& L] r # A

Memory

Verbal:

* Siory Recall

* List Leaming

= Word Recognition
Visuo-spatial:

* Figure Recall

* Design Leaming

* Faca/Scene Recognition

Spatial Memory
30 rn el 2 Pauir ki

LTLE
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Naming

=

Executive functions

Tirmil Mladang A

Executive functions

Trmil Mading B

Execulive functions

The Stroop Test
RED BLUE GREEMN RED BLUE

ELUE GREEN RED BLLE GREEN
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Memory Questionnaire

Mbemory Faslures Cuesbonnaine (MFO) 19 questions
= How insquanthy da you?

Forget where you have put something
Forgat pRcRias namas

[Find (hat & weed ig on (e lip of the ngus
Forgat events that happen ko you

Forgat you ware fokl something

Forgetio take your medaation

*  Fequancy rating < 6 manths 10 = once 8 day
= sty raling 0= o fuiSanch — 3 = Sne NUiSance

Dysexecutive Questonnaire DEX

20 questions: self-rating & cbsenver versions

= | @t withod Bviriing, doing thes firsk thing thad comss (o ming
I huarv ity thinkineg ahead or planning for the fubure

= | losa my lemper at the skghtes! thing

= | ameasily dsiracied

sarverity rating: 0= never ~ 5 very often

Meuropsychological assessment. role

= | rink ol eognitive deficits: aarly dentifcation mporant
school & work performancs
social funclioning & self-esbssm

+  may conribube to diagnosis

localsabonreiaied epdopses v generalized oplepsios
*  pIOgnOoLES

s trusne pvickencn for @ progrossive corckion?
+  irmpact of broatment

dnugs and Suigery

KR: focal epilepsy

« g ol onast = 11 yeans
EEG: right hamisphare inler-icial EEG abnormalkbes
MR normal
v gEEune Riglory
11-15 i vl controllad
1518 b up 1o 2wl — msdicalion Changes
18 yoars: 1imanth
*  atademic periormance
16 years doing well = § secellont grades; GCSEs (| T A*)
18 years faled Advanced levels | E & F grades)
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KR:Performance levels on the WAIS-IV

e

=TI
—_—rr

oo £
= i
d——
-
e
‘mgmma =
®
Cmem  Hpw Gmm  Fee

KR Performance levels on the WAIS-IV
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TOPAALATE

Research evidence: Topiramate

= Thompson et al 2000
cognitive deficits going on TPM
reduced working memary; meantal slowing
+ Kockelmann et al 2003
cognitive gains coming off TPM
= Loving et al 2011
TPM dose related deficits in healthy controls

Topiramate: mechanisms

Yasuda ef @l 2013
MARI studies
Vrbal fushoy paradigm
- K-sectional TP+ ITPM-
= I patients on/of

- healthy conircis single dose o o Q
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Epilepsy: high risk of cognitive problems

Aeimprtard berm B pmresam L Dsremss 10

Persisting deficils

= bemporal lobes
st p R CgEnic neglon
Eemin stnuachures most irvohaed with memony
msmary the sgnafive copretive impaimnent
« frontal lobes
impasred Sanbdty
poor planning
reduced wirkng memony Sapacly
cificulgs focusing & mainiaining atienion

Exacutive skills waakness

Juvenile Myoclenic Epilepsy (JME)
mast common idiopathic epilepsy syndrome

EM 24 yrs

= wis wall controled on LTG

= 18 yoars :A lovels: History, Music, At A& B grades
= (hen moved [ Linversty

*  poor grades Bams & assigrenents

= ne-gitting 3 year

| INOIeasE N SaaTunes

Executive skills deficits: EM; JME

Cognitrs domain = Albdity hvad
word knowlodos @5th Supard
verbal reasoning s | Wery Supanor
spatial reasoning Sth Viery Supence
wsual analyss [ eem | Very Supanor
naming | asth | Superor
virbal memory Tith High Average
ViUl ey | £rith | Wery Supeicr
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Executive skills deficits: EM, JME

sRpCutree skalls 1 centile
veiihing ey 188
Stroop (raerterance) [Tiom
Cogritiv switching aom
Verbal response suppression. | < 50

Research: Cognitive function in JME

» “Wmmabure’, mpulsive’, ‘disinibited’
* impaired frontal lobe functions.

Zamarign o @ 3013
‘Wandschnader o al 2012

* MR studies: thalamo-fronfo-cortical abnormalities
O'Mgirchaarmgh of al 2017
Viglreas ot al 2012

Research: Cognitive function in JME

Wandschnéeder et al 2013
* 22 JME : 11 controls
= IOWA Gambling task:

1 gains with 1 risks

| gans with | nsks

Impaired |GT in JME with ongoing seizures
WM abnormalities in the Default Mode Netwoark

Persisting deficils

EM
«  opcui funchon weakrasses
& duis B0 frontal nebwork abnormalktes in JME
= deficts | prominent dos 1o

- | exdemal prompling @ uniarsty

= 1 reb@ncs on seif-dinecied leaming

- | demands lving awary from Eamily home
= fadngs & imphcations discussed with EM
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Epilepsy: high risk of cognitive problems

Aeimprtard berm B pmresam L Dsremss 10
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MARCO MULA (ENGLAND)

NEW ANTICONVULSANT DRUGS AND PSYCHIATRIC COMORBIDITIES

NI

[ /]

Antiepileptic drugs and behaviour

Marco Mula MD PhD
St George's University Hospital
London

2
k" 1 Georgey

Outline

+ Positive effects of AEDs

* Megative effects of AEDs

* AEDs and behaviour; a class effect?

Indications of AEDs

* Epileptic seizures

« MNeurcpathic pain

« Migraine

« Movement disorders (i.e. essential tremar)

* Bipolar disorder (i.e. acute mania,
maintenance treatment)

* Anxiety dizsorders {i.e. GAD)

* Potential use: impulse control, addiction,
withdrawal, somatic complaints
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Psychiatric Effects of AEDs

» CMS effects of AEDs nol restricled to modulation of
cal aaritnbiity
= May madify sysiems that regulate mood and behaviour
* Anfiepileptic and Psychotropic effects not independent
and some AEDs used for depression, panic disorder,
agitation, social phobia and anxiety
+ Seirure control may have effect on mental state

In any individual, any AED may have psychiatric effects
and may ofen go wrecognized

Eomids o 8 Eosepey & Sebawar 001 311000
[ -] B

Tarrar ¥ prmpery
Pt @ i P, (00 B8 ATRD
Fower @ i 100 Perraptarsso 00 10 ) Jed-§

Positive and Negative psychotropic properties
of AEDs
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Fom T 1
Pl = e
Frgatans -y AR .
Wt hd Lot
g ¥ Imgstapepaneraspar,
Togamnr e PRRTER o
s [ R Taphsinpam
e ¥ gttt g, papbet
Jerrumis * g, pup et
=:'—-.-l_\-ﬂ'=“l‘"“ R i St T
AEDs in Bipolar Disorder
CRE | ORF | LD | S | VR
Amarian | | B B (@ | @ | B
prem . B |8 | 8|8 |x
et o s ey | MU PR yciing BE|l@8 | 8|8 | a
Mg 73] = H | & H
Buitish = Acute marT M B = [ ] B
PoRaphamma- | e ipoies depression E| B @& @
L] Rl { e ey E B @& &A
] [P gl e|lae|le|lea
ASENTS M S BE
it o v | Evporeary Fil g a4
AT 1T . o
=l bt
properties of antiepileptic
e s
* What can we learn from classic
pharmacclogy of AEDs?

* Is the KNOWRN mechanism of action
relevant when investigating psychotropic
properties of AEDS?
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Development of AEDs

Animal models and AEDs

—Pentylenetetrazole, kainic acid

» (Myoclonic Absence Seizures)

=Maximal electroshock

* (Generalized tonic-clonic saizures)

—Amygdala kindling -> acute mania?

» (Cormplex partsal Sgizures)

Classical animal models - |

(Mice, ip., Ely,mahgh
et WES FTZ Ak
1= Abne Mg
Lardrigng ] =00 ]
Topiramats ne ] 200
Phaeytain L2 ] =5 =50
Castuamaripien 1] =50 50
Vaiproste 7 i 2%
Eonuzimide =500 1 130
Fuapmats 70

Compounds Amygiala Kaaing Efficasy in agule mania
== - - |
Topirarmute i
Pharrpicin - an
ST PR a -
Valzroatn
Fihecaunirmic
Gatapastin - I
b S R L
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AEDs: Sites of Action

I

(

L Mg s Py, JAMG, JOEH THE B4 e

GABAergic AEDs

I-ll mechanism Still controversial
. m = ONE

« FLB « LEV

+ TGB + GBP

= TPM

© VGE

* VIPA

Thar Rode of Ardicorreshan Drugn in Arabrty Divgedery
A Craagl Revers of phr [osiomcy

GABAsrgic AEDs In anxiety
TIAGABINE VIAGABATRIN
+ 2 opan shuses = 1 open study in FTSD =5
. ;Imn:'ﬂ-ﬂm-m-u PR (MacLeod 1956

= 1 panic disorder = 23 pis
e ol 8 TR

»  doonbolisd shudies: ol :

= GAD Polsch s s F008) Mo
erdencs for primary
L]

GABA-A

. Tonic inhibition (delta)

s Phasic inhibition {gamma) e ——

it Gedative hypnotic (alpha 1 -5)
o Anxiolytic (alpha 2)
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Anbicorssglanns as Anmiclytics, Part 2

Pregabalin and Gabapentin as a25
Ligands at Voltage-Gated Calcium
Channels

Stephen M. Stahl WD, PhD,

o Gln Papohiairy 1004 6608 865481

Voltage-gated Ca channel blockers

+ CBZ (L)

« FLB (L)

+ GBP (M, P/Q)

+ LTG (N, PIQ, R)
- OXCBZ (N, P)
« PGB (M, PIQ)

« ZNM (N, P, T)

The Rale of Ariicorvian Drugn in Anaiety Disoeder:
& Craagl Brvwes of phop Jomiemy

Drug PO [1=1] FISD SA AL
b rgey L - []

Thatinten o L] W (]

[ L] w [

Lirvelde L L} [

Tk e L] & L

Prephind LY

P wgaters L] i
R ) [ ] "
e deTiate - ] =

e L] L] ]

Wegataae w [

Psychiatric Adverse Effects of AEDs
in Epilepsy

Direct [drug-related) Indirect [epilepsy-related
+ Mechanism of action of + “Forced normalization™
the drug + “Release phenomenon”
* Drug tosicity - Postictal and perilctal
¢ Drug withdrawal psychoses
= Severity of the epilepsy
* Limbic system
abnormalites
| Past paychiatric history and family psychiatric history |

L Ll L
Mk B Mt B gl Cheirell JOK8 111 1
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Mood problems with AEDs

Uit b Uin § S (i S 2007 BT 400

Mechanisms for AED-related psychiatric
problems

= GABA enhancement

Polytherapy

Folate deficiency

Forced normalization phenomenon

Past psychiatric history

Hippocampal sclerosis (febrile seizures?)

Vhsia 8 Ramrior O Bl JORT 0Ty 45047

GABA and Depression Qutside Epilepsy

* BDZ and depression

* Duaring therapy’
= Withdrawal®

» GABA and depression®

Voewreys i oo Firil
i ol ] |t Sy e T H LT AT
i1 oy a8 i sl Posoriusers i) biva 60 SPR 1

GABA and Depression in Epilepsy

+ Barbiturates
« Robevizon o 8 Neurolgy 1982

* Vigabatrin

+ Lawvingon and Devinsky Newrology. 1099 22.537):1503-11
* Tiagabine

= Trimblg of al. Seiure. 2000904 240-54

* Topiramate
v Mdcale o . Epdeniig. 2003 44(12) 157 3-T.
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Cognitive effects of topiramate, gabapentin, and
lamotrigine in healthy young adults

L artin, PR0, B Kugrischy, MO, 5. Ha, MD, FIRACE, W Helaringion, PR, J Pas, MO
K. Sarcigar, 05, F. Galiem, M0 and . Faught, D
MEUROLOGY 1R AT

Modulation of cerchral GABA by
topiramate, lnmotrigine, and
gabapentin in healthy adulis

el B, Hosiragen., Pt

Polytherapy
* Interactions
- GABA potentiation
— Modifications in drug kinetics

+ Drug-resistant epileptic syndromes

By e Smceror Ppeacsa i o o0

Folate Deficiency
* Depression most common mental
disturbance

* Folate levels often low on treatment with
barbiturates and phenytoin

+ Little or no effect on other AEDs

el el ot | ey s PR 13T DR
v ol el | R LT B
Paprurin (i mrngen 474 34 0 A

The Forced Normalization
Phenomenon

“Forced Normalization
is the phenomenon
charactensed by the
fact that, with the
occurrence of the

stales, the
G becomes more
normal or entirely
normal as compared
with previous and
subsequent EEG
findings

i B i [0 s wmiaors o s o Sasigrs wigsmm | M43, Clrw bamrmppbeyund 101 1131
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Psychepathology of Forced
Normalization

-
=]

Paranoid hallucanatory peychosis
FPrapsychatic dysphoria
Hysierical episode
Hypochendriacal episade
Depressive episode

Dysphaoric episcde

Manic episode

Thalight slate

Depersonalization

== = B3 R B Eh D

ol IF Pk Fatrer Fosarsd e T80 W MIT

The Past Psychiatric History

Drugs appear to be driving the underlying
constitutional liability of the patients, the
direction in which they are driven being
given by the past psychiatric profile

rwiin ol ) s U B B

Al ol B e " :
ﬁ Epliepsy
aRiEERE LiLT L LAl =
E Behanvior

ELAYER iy B b ¢ O

ST————

A past peychistric history may be & risk flacior for
topiramale-related pevchiatne and cognitive adverse events

Andron Sl Kaner ™ Joanns Wos,* Ddwand | saghi,® Wil 0 Toiom 1% Asron Pie?
and Reoguclms A Fronch”, Tha FA05% las-mtigaton

Psychiatric History May predict Psychiatric
and Cognitive AEs on Topiramate

+ 586 conseoutve patients aged 18 years who starbed topramate for
eplepsy
= 54N womSn, Mesn g 33 yaars
— Mot tarted aa add-cn Banagy
+ Prospeciive Tollow-up &1 6 monts of fms of dacontinuation
* Past pychialnic history in 2T%

= Dopresdisn 10%, afxety daorder %, pamonalty dborder B%, ADHD
1%, papcholic daonder 1%

Predichoes of AEs Predicbors of cogerative AEs.

Topiramate dose P=0 03 Paychiatric history P=g.01
Histesry of ascioty disorder P=008 | Degression hissory Pei 001

v ) [ ey . B 01 L4 bl BT
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Hippocampal Sclerosis and
Depression

Depression in patsents with temporal lobe epilepsy 5 related
Lo mesial temporsl sclerosas

Nngar Oubke *, Chrisioph Helmsisedier, Silke Lux, Chrisitan . Blger
TN P e P T —
[N Py P ——
[y p— STy |1

Depression Increased in Hippocampal
Sclerosis: Beck Depression Inventory Score

Petd ) Man (304 O s

Mean (30 Bech Depresaban Siam
Py -5+ ¥4
——————
——

TS THL L JE ] THL L L] THL
[ Y =i} faedl) (edE] (el
B Pt Left
5 » e,
WTE b Trnarsl mtd L

FULL-LEMGTH ORIGINAL RESEARC

The role of titration schedule of topiramate for the
development of depression in patients with epilepsy
*arin Mhals, Pliabe €. Hursiberfar, Slabu Trissdsn, s 1hrmic W, fasde

Model 1: Occurrence of Depression During Therapy
with Topiramate - Independent Effect of Rapid Titration

[ | Capreyned J o e pers e ] Cuady Mot l oG
LEXC) == ITH

W T feirptioen » g i (P51

Mgt TPM it | e | T | as | zsma

oy of 'Y | arn | " | an |_ (=T

gl TIPM gt + S o epramesm

Wt TP Wraticn [ ) 1] T T

Hastory of eprrsain . e a1 T 1]

Mg TR Vgt + hapessetrepal ieeonn

g TP | @ | @ | ar | aem

Mot gl b | = | wh | s | areaa

gl 1 gepmera] thes sgepngiene e¥ect of rapal TP Mrateon scheduie on T
g of dep BAE LR B A bk SIS ey OF
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Model 2: Effect of Co-pccurrence of Depression with
Other Histories During Rapid Topiramate Titration

Fathew Nt I [ I T
i
n= TR

Bopgead TP Soirafion @ labeiie Lainures.
) Pl B o ) () (1] FTET]
Hehiy 0 P8 ity 1% i ar 1=
o Eia) L) war AR
Pt T v aicen 4 s o S
(B TP tarancn oovp &% HE% 4T 2.3-818
Hiiory of deprmmmon oy e % ET) §.3- 804
B 1 [ ™ i [FEIT]
el MR bt 4 Bl e e ek
g Tl Wranon vy AN bl ak 3=l
585 oy " 1% T [ToT ]
L) 1% el T TE-0d

Miocied T ESect of e ngad dmamo, a8 Py of SO
LTt of - Lo for e o

Wesa 0 T 08 5011 MR

FULL-LEMGTH ORIGIMAL RESEARCH

Are paychlatrie adverse svents of anthopileptic drugs
a unlgue entity! A wudy on toplramate
mnd |evetien cetam
"Plaron Muls, ksl B Temiis, aad | o W, Sasder

e
8 Triad with TPM o LEV
1 Paychistric Afa with TPM or LEV

Tratwen | W Pupchiatric Al with baoth (grosp 3]

btk T

iy | Payhisiric AEs wth bost igrous 1) ™ Hege

Yoo o Coiepnen B SRCUTRTND 4

Characteristics of Patients Who Did and Did Mot
Experience Psychiatric AEs on TPM + LEV

Fuphats | RoPapiste
o " AR wah
TRM s LEW | TPMeLEV
ja=ity [al)

[ [ [
e e (500 wIma I
T [ naEm
Cnmatior of st mepies (530 v I naan
Eimimiin fyaieesn CPal-iPomes. g Fiaiz Al
Py Petiony of ity 1 1
[ p——r——— - " ]
Liarry dnatites ¥ "
[ r——r— e W |
F drmaty e Tt Pty = B ]

P} 0, “P0E, =P=0 001

My o Codiepaen SO0 8417 TND 4

Genetic biomarkers

» LEV and aggressive behaviour
= Palymorphism in dopamine receptor D2-

associated ANKK1 TAG-1A Haimstsedier ot al
213

+ Other targets? (SV2A7?)
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g brain result in persnbent modification
cuity

AEDs and behaviour: a class effect?

* Mo class effect in psychiatric disorders

* Class effect in epilepsy!

* Underlying neurclogical disorder major
determinant

Use of AEDs in pts with comorbidities

I
| 1 e e Wi . BT
[ [vrr——rrp——— P —— e s
on: e
el +
B [ - ]
T = - Mg dprnr waarty
| L A
| - | Pl gy pagars i
- L - —
i) s me i T ———
| e | - Reairy darinn, s e
e e - s
P s e M daprmm
o D, P A
rem ] - M daprminen
T B s
wra [ —— e d weem
C I — [EP———
i e Mt

T L ren e ———— s s s g, st 8 -

Effects of AEDs on behavior
Take home message

+ Serean mental state belone starting any AEDs
*  Usually no complains unless specifically assessed
= Conaider any rekran rhidity (Medical, Cognition, Pay)
= Idantify high risk endophanotypes (Fam Hx, Past Hx, FS or 8E)
= Ay mood disorder <> red flag!

+ With any AED start low and go slow
= Lowest doses needed bo control epdepay
= Avold barbiurates and GABAargcs i possibie
= Minimize pohytherapy
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JAIME CARRIZOSA (COLOMBIA)
EPILEPSY AND DEVELOPMENTAL DISORDERS
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GRregory Howmes (USA)

INTERICTAL EPILEPTIC ACTIVITY AND ITS IMPACT ON COGNITION AND
NEUROPLASTICITY IN CHILDHOOD

Interictal Epileptic Activity and Its

Impact on Cognition and

Neuroplasticity in Childhood

Grregory L. Holmes

|||'|-..II ment of Neurclovical Science

University of Vermont Collepe of Medicine

Burlington, Yermoni

‘é UNIVERSITY
3/ VERMONT

Do Seizures Damage
the Brain

.........

Full-5cale Intelligence Quotient (FS10}) Score
of Patients with Epilepsy and Controls
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h-“ﬂ Poist-ictsl
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Copmitive
Impairment

11,#@_ Transient

Flurothyl Model of Neonatal Seizures

Seizure-Induced
Cell Loss

Mossy Fiber Sprouting Following
Neonatal Seizures
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Reduced Neurogenesis Following
Meonatal Scizures

MlcCabe ot gl D000

NeuN-BrdU Double Label

ing

BrdU-LABELED CELLS
(DGC - 36 HRS)

-
]

Dy AMier ast Sedsury

10 Neonatal Seizures

&

Time to Escape Platform Following

‘gi .| 24 BRE
SE |
3 3
L] Lk i
Trial Rambasr
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...... h armam ef al.. 2005

Neonatal Seizures: Stability of Cells

Earnam ef al_, 2009

206



Longitudinal Adaptive Behavior in
Children with New Onset Epilepsy

= Progpective siudy of 613 — p—t——s
children with newly diagnosed ey o ——
epilepsy. L — —

= Vincland below average al ——— [

i ¥ 7 )
haseling, FL .
= Deechines occumed in children ¥ S B t ey
+ 1 1
2
-1 S |

wilh epileptic emcephalopathics

and symplomatic etiology. — e
= There was an mdependent 1;_‘__"-'_'
effest of imractable seizures i |y
from etiology. -t
Berg et al, 2064 Do

Age of Epilepsy,

Pharmacoresistance, 5 e o)
amd Masnbiian S CIop e E e
[ Talia A ey e e LT S T T T b ]
e Pepisamy e [ S—— A nm
Forpipen imaging o (L L] L] Bl k] LIl L Lol
Ere—a et
Ll ey L) Ll L) e
i arpm  Loeces srnas PRTees amoem
Ll L L L] (L an
P e mrimes  -LOA  -mlms JmEy PR
Ll Ll Gl L1 LY Ll
B —— 400D ez em asacam adn 2aa04R
L] Ll - Ll (L] ais
TH P Cmw ew et e T b e e g e 3 p o e g w e
e L L L v
o ]
=l
i T ' [ [
g ey
Berg ef al.. 2002 - Tl g

Developmental Outcome After
Epilepsy Surgery in Infancy

Stady of 50 infants undergoing
epilepsy surgery.

samwammannl

1

= Alber surgery, seiane

frequency and developmental

qantient improved,
= Palsents whi were operated on -

al younger age and with -

cpileptic spasms showed the fa

largest increase in ! - - )

development afier surgery. ' —_

- I_.

Loddemkemper et al, 3007 P

Early Age of Seizure Onset and [0

+ Intelleciual fanction assessed
in 104 paticmits with intractable
epilopsy (age 2-20 years) due
o focal lesions,

* Wounger age of onsct
associabed with lower 1)

L v
+  Authors conchaded that carly e i
age of intraciable epilepsy is .
risk factor for mental B I B B R
retmrdation, capecially if the Sgm o el e

seizures ocour daily.
Vasconcellos e al., 2001
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Clinical Neonatal Seirures are Independently
Associnbed with Outcome in Infanis ai Risk for
Hypoxic-Ischemic Brain Injury

STTFSIE PP man
AT

A nsdrnind LT(0E ALI(TEA- 939y (0BIEME- o)
THH) 108 83
~Adjuiod ¥ CET TS EITITAT-ULT) MANROT- G
LK) 103,1)
Glass, 2005

Early Seizure Onset and Dysplasia
Independently Disrupt Cognition

= 57 children wilh
hstopathologically verified
dysplasia,

= Poor cognitive oulcomes

associated with carly age of

opset of epilepsy and wide-

spread dysplasise

Imvolvement.

Ench factor contributed

independenily 1o cognitive

dysfunction.

Kornsan, et al, 2013

Interictal Spikes (1I8)

Rat m e e o e

e

Human = &) Rttt iy (Ve aiadany

Slap | Bampls Zne 3} Dy ey ) i
) ) TT
Q T
A
Trial wirhaast & spikor Trial with & spike

.'"'W.W*H e - '_JL_

L Mgt Py i i ity -'“r—---—-“r“' i
t o= t 1 U U
5 el o M | ]

H I_DM_

Kloen et al,, 240 |
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Hippocampal function specificity - Phases of memory proceising

H:

* Retrieval disrupted by
hippocampal spikes

* Encoding and

not affected

Cognitive testing for transient impact
of EEG abnormalities

Perform trials of a cognitive task

Record EEG \i1||.1|.|:un|..-1:luxt:,.'

Mode timing of transient epileptiform EEG abnormalities
= Generalized spake-wave
= Interictal spikes

1T one occurs during a trial

= disrupts accuracy in that trial

pigt

Al

2

]
3
~

a4
*
4

EEE&E&

%

Transitory Cognitive Impairment in TLE

[T e
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Stemberg Task of Working Memaory

Tl

" (Ll 4151 Eraf
YWeg® = Coamect t BT . ]
i ) i
| 1
Ry
Predictability of an ) E———
error following a :
spike during i .
' Chance

retrieval

|

Spikes 2-3 seconds ’
befiore response wene ‘
highly predictive of a

subsequent error. oo

Klewn o al, 2013

IIS in BECTS

* Wast majority of stusies have
found that children with
BECTS have a variety of
cognilive impairments

= Sorme but nol all authors find
Imeralized deficits

+ Some of the varishility in
Tumctson may be explained by
fluchasiions in 115 frequency
and cognitive performance
(Ewen, 2001}

Bepsestsastzesing

115 in BECTS: Transitory Cognitive
Impairment ( TCI)

» Tramsslory cognilive impairment has
sz studied dusing 1S im 33
children with BECTS using EEC and
compubsrizod westing ma visual
discrimination between words and
pecudowords (Fonseca, 2M7).

= A seall percentage of children
1 15.4%) made a significanly greater
prapartson of ervors daring 115 than
during 115-free periods. The 115
were inhibited by the sk, likely duc
to increased aleriness, in 20 of the 33
children.
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Frequency of IIS and Cognition

ek

ol Ef-l.'-. ::._:"_:'!'..J-l' iehe ) |

- v

Ir . wtuy ol [E5 & 152 children with 2 vanety ol cpilepsy syndeosscs Ebaus
el 6l (201 7) cakeulatod 15 index usisg & 24 hr smbulatory EEG and
compared lindings o neurnprychologioal tests

Pationts with disrmal 115 in 2 10% of the EEG recond showed impained
cntral information procesisng ipeed, short-term verbal ssmorny and visal-
Ml inlegralion

This efiee was seen independemly feom other ELGerelaied and epilepsy-
related characiristics imchading syndrome

I

Treatment of IS in BECTS

& DVEPC coimasser ludy, B childie

s weell-controlled of mabd epllepsy were
randomly sssigned o sdd-on therapy with
erther lamoirigime folllewed by placebo or

vige vers | Pressler, W

I & sl stody wsing sulthisme 1o weat the [

s

Uilohal rating of Behay or sigeificantly
impresed oaly in patients who showed
a significani reduction in zither
Trespesoncy o duration of discharges
during active Inpalment

in BECTS, ivwss foundd that childres

had a significam detersmtion in their
reacing ability, despile a redection in 115

e

quency [Wirngll gt al., TOE])

What are the Downstream EfTects
of Interictal Spikes?

Latpeal
Ganiculste
Beockeud (LON)

-~

Penicillin-Induced Interictal Discharges Recorded
in Striate Cortex of Rabbits

e ng
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i
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- e Percentage of Cell i Esch Becepiive Fleld
o Category Sampled bn LGS of Normal Rabbigs and
-— Habbits with Coriical Epileptifars Facus
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Interictal Spikes During Development:
The Model
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Two networks in the prefrontal cortex

Unilateral Bicuculline Injection
alters Post-Tetanic Potentiation

[T ve— LA e

e T

I I A

e Trs [e—

Selective alterations in attention after

early life 115
!. Dl Dt E
4 . i
Pl

P=0001

Effect of Developmental 115 on Cognition:
Sociability

+ “Thay sicll, enSency of progety o Baing socubly o Bacal, of interacting well with
others”

= WW-bype mocerits will apend Bigniicantly mony B with & niresl kel then with &
Pl et Wi (e el chisch

+ Chanate Mcuts Models o suliem show deficts in soculity i MeEEuses with T

Wi CPulrmiei sk
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Sociability is altered after early life
epileptiform activity

ABE, ARB ABRO
Sociabdity
B Cornol
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Interictal Spikes During Early Life Impairs LTP

Ehas et al, 3010
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Spence and Schnesder, 20049

Types of Epileptiform Discharges
in ASD

F

S

u Localined spikes
Mubtifacal Generaliced

B Gomgralized
Multifacal

Hashimoto et al., 2001

Interictal Spikes in Cantrals

Interictal Splkes im ASD

# Fromial
Temgral

& Coniral Tarcial
Oiptal

Hashimoto et al.. 2001
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[1S: The Chicken vs the E;

= Epilepsy is a disturbance of
brain funetion and -
cpileptiform discharges are
reflective of a
dystunctional bram.

= Epaleptiform discharges,
regardless of their cause, ‘h

contribute 1o oF cause
cognibive mmpairment. _—
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GuiLcA CONTRERAS (VENEZUELA)

[ /]

IR

ATTENTION DEFICIT HYPERACTIVITY DISORDER IN PEDIATRIC PATIENTS WITH

EPILEPSY

Attention Deficit Hyperactivity Disorder in
Pediatric Patients with Epilepsy

THE FACT
ADHDY 8 o of the
mond common forma
of parpchapathaiogy
among chikdesn wih
ey

BN Cic wariables cipssly reiabed I eplepey
iAfsancs the genenisen of Defreotsl
probisrma?

In. T 2 common
redideis o BOls driidrdirs afd fof @
camal reatiorahpT

In Faw @y fermnon babwesn aasnciated
ALND) i eplaqsy o devsloprrnisl
AT

Cavan his paychurinie Dusden, Rouling. sCapeing shivld be &
it eeamran of peciire sfslegy i
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What is ADHD

Meurobaavioral disondar marked by

Inattention

What is ADHD

Meurobehavicral disorder marked by:
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Timarq ard chraton

-‘:{‘.ﬁ P e,
npata S ton . e
righi - e IEDs. ;:.-'_:-l,_ k
Bran regean

219



sy
L e i)

Wbirand ey Wl Py
B el

[ = -

b (T = =

e - Cratd
= -

[r— = T

Pt - - -

g u L

e m R - ™

[rmn— " " W

i—— -

e - - e

) -

Foapun )

ermle Ll

o . ikt o, i b s e st

Epdepsy and ADHD
The genetic link

T g 1oy e el s
o BIFAT v e ke ey

220



[S——

A Patr i G dagrome, of ST Dol e e Dror
e

e e

=i e s
i wiih hiin
Fdum | LIF
Farsena buh T -l‘-ql"lni

e -
e fems e B
e e s = v
e —— =

' s 1

1 v 1

ey —p—————

P 1 s B

{

221



Brain Morphology in Children with Epilepsy and ADHD
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CONCLUSIONS

CONCLLESIONS
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ANDRES KANNER (USA)

ARE PSYCHIATRIC COMORBIDITIES IN EPILEPSY DIFFERENT FROM PRIMARY
PSYCHIATRIC DISORDERS?
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MARCO MULA (ENGLAND)
TREATMENT OF PSYCHIATRIC COMORBIDITIES IN EPILEPSY

Treatment of psychiatric
comorbidities in epilepsy

ST. GEORGE'S nm:rrrﬂ-

Marco Mula MD PhD .-{.«-'s:&_ e

Treatment of psychiatric disorders in

adults with epilepsy
March 2013
Epilepsia 2013, Volume 54, Supplement S1

Guest editors:
Marco Mula
Andres M Kanner =
b

TREATMENT OF MOOD
DISORDERS
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Challenges in comorbidity

#

Mixed and complicaled psychiatric syndromes

Lack of guidelines and litarature

Pharmacologic interactions (both phamacokinetic and
pharmamdmmlc:u

= Management of side effects in special population

Antidepressants as first line
agents
+ Mgod disgrders
= Major depression
— Dysthymia
= Double depression
= Anxsety disorders
- Panic desorder wiwo agoraphobia
- Post-raumabic stress disorder

= Generalized anxiety desorder
— Social anxiety disorder

= Qbséssive compulsive disonder

PSYCHIATRIC DISORDERS IN EPILEPSY

The treatment of depressive disorders in epilepsy:
What all Mufﬂﬁﬁ“l should know
Ardres ML Wasnnss

I

Ffsnsais|l

Classification of antidepressants
- wmmqmp
* Ticylc anidepressants (CAS) s
1 Pl *mnm ‘I\mnr'-i'“t:l-r Esliaiipmarn
® HM Re-uptake intebilom (MAR|

- O aic Re-uptake MARI|
v Bueateon

* Monsdenaing - Berotonin Re-uplase Inbiton (N3R)|

= Moradeenatne and Specific Serminnengs Ansdepressant (HaB5A)

* Sars tag As-wptaks u (SARls)

+ Berotonine modulatons
+ Vortceine

e
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MAO INHIBITORS

* Mon Selective vs,

,CH3 Selective
LT L S F, * MAD-A 3 NE, 5-HT
CHs « MADE & DA

= Ireversible vs.
M Reversible

IPRONIAZIDE - 1951

s B P A @ e S
e P il Dl 9 M it vt il Mgl ITY

Tricyclic Antidepressants

The first tricyclic

antidepressant Q O
discovered was

imipramine, which M

was discovered
accidentally in a
search for a new

antipsychotic in the ~Me
late 1950s. '}'
Me
Imipraming
(Tofranil)

Tricyclic Antidepressants

= Amytriptiline
= Imipramine
«Desipramine
= Nortriptyline
= Trimipramine
= Protryptyline
= Doxepin

s s P e @ e 2 S
ooy iyl e ek sy ——1

Tricyclic Antidepressants

"1}
- )ANTIDEFFIEM

i s P P g 8 ey 1 S
5 eyt ey ek s——_————]
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Tricyclic Antidepressants

/ CH, I H
M M
\ CH, \ CH,
Tertiary amine Secondary amine
3o=>20

Tricyclic Antidepressants

3"Amines; Imipramine, Amitriptyline

Il U phase i fuaboiinm

2°Amines: Desipramine, Nortriptyline

Selectivity 3 Amines - 5-HT = NE
2° Amines - NE = 5-HT

HE BHT___Ach Sed  Comments
amitriphyiing (E L) low  high kigh high i, MgrHiA
TSR AN Bgh  low mod  kow ieiracyche
chormapraming (Anafrand)  low high Figh  high b D00 S5R g
desipraming (Mofprasin]  high  low W oW BEating
o [Sinagpan) low low mod  hagh usesd for nsnmni
g drriarnay | Tirke i) o) () s DA e ik
naprobiling (L] hegh L] L o AEtracyCie
nartriptyling (Pasalor) mod  low mod mod ehiaric pan
probrphyine (Vo) high  low mod o M BCTEng
mimigeaming (Jummenti),  w  kw high  high sisclatren

Tricyclic Antidepressants

228




Are SSRIs really selective?

S-nrtri!l_m

=

Fluvoxamine | ST

M

SSRIs

Half-¥fe
+ Short (<24 hk paroxeting, fuvoxaming (missed doses

ean ragult in uncomfonable symploms)

+ Moderale (24-48 h): serraline, citalopram, escitalopram

= Long (=48 h): lucxetine (good for people who may miss
doses)

it R P e A L g s
£ S & Comeremne = Srarrn Db n Smrer e Mot KU

SSRIls Adverse Effects

* Hyponatramia / SIADH
= Assess if confusion, weakness, malaise, HA,

* Bleeding
- Platelats release 5-HT to initiate aggregation
= Inhibiting 5-HT uplake in platelets can inhibit pl

aggregation

— Data shows that 55RIs associated with risk of Gl
bleed, similar 10 low dogs ibuprofen; concomitant uwse
of 55RIs & NSAIDs or ASA greatly increases risk

Sasa s e P = mpmas g s
= B b Do e = it mim Ton i Syt e Mt

SSRIs Adverse Effects

= Through 1997, 26 published reports in 48 pts
— Estimated rate: 1 case per 1,000 pts treated
= Dwystonic ron, Parkinsonism, akathisia
= Mechanism unchaar
= Seroloninergic neurons may inhabit DA neurons in
the extrapyramidal sysbem
= Risks: rapid dose escalation, dose changes,

concument antipsychotics, eldarly, women, 1% month
of tx

i s P P g 8 ey 1 S
= B b Do e = it mim Ton i Syt e Mt
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SSRIis Adverse Effects

+ Sexual dysfunction
30-70% SSRIs

=10-20% Moclobemide,
Mirtazapine, Bupropion,
Mafazodone,

Duloxeline

s s P P R 8 S
Y

Selective antidepressants

Tl
Citalopram (H-rec)
Roboxeting Escitalopram 7

Dual action antidepressants

[
Buproplon Venlafaxing
Duloxetine
i . W s el
e

Specific serotonin antidepressants
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Antidepressants and QTc interval

*

Immediate (razodone)
Short-term use (clomipramine, nortriptyline, doxepine)

*

+ Tertiary TCAs (amitriptyline, imipramine) > Secondany
TCAs (norriptyling, desipraming)

55RIs? Recent waming!
Mo affect for sertraline, parcxating, bupropion

*

= e A o - g S’ g s gt 1
CFP ST YR INETORS ANDUTERS
ANTETFATRLARTE ANPPEFERGTES
B avamy T i
EYP AT F g sy
Farcawtirs
et
CYRICNYTE Berirules Clarspsme Coasprareore
Frrcasmisa |
F lin et Tramiawila v
ST Pirtiie Haligririnhol
Beraiea Charapins
(B2 ‘D
Dk Wi wnk
1 Cirprarina |
Bt e Caspromaza [
TPl The i
FPhartean
| | Woppmesior sLaw |
Wi 008

Negative Dynamic Interactions

Cardiatoxicity (TCA — Ma channel blockers)
Sedation (VPA, PB)

Weight gain (TCA, NaSSAs, SARIs - VPA, CBZ)
Tremor (TCA = VPA, CBZ)

Serotonin syndrome (SSRIs)

Extrapyramidal symptoms (SSRIs - VPA)

a Low sodium levels (SSRIs - OXCBZ, CBZ)

LU e

L

e ¢ s e v e P = mymmas & g e
= B b Do e = it mim Ton i Syt e Mt

Seizures and Antidepressants

2 Mo systematic data

o Most of the studies in psychiatric patients
2 Dnug related seizures in non epileplic patents. predict
risk in patients with epilepsy?
2 Different syndromes afe associabed with different
seizure risk?

s No controlled studies
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Seizure Incidence in Paychopharmacological Clinical
Trials: An Analysis of Food and Drug Administration
[FDA) Summary Basis of Approval Reports

Rarwstch Alpes. Ky A Schrasarts, Bunsal L Kol s Aot Kb g "

[A— an 28 08
Cotaloram 4188 12 [
Flucuatin B0 12 02
Verkatazras 2181 3 &
Bugropion S8 3 3 L3
Paroasting 2883 2 oor
Hatazodons 56 1 00
Mirtaragers 2me 1 LT
Escstalopram T8 0 00
(Do estine 2314 o oo
Sertralien = o 0.0

Bupropion SR 3000 .1 Dhursnest ot ol 1908
17as o PEM sty
Buprepion IR 3 [T ] Johnson ol al. 1881
Whrtapapee 2T 1] PDR
Reboawling 02 FOR
Tearodons o0 PR
Wiwrlala et 08T [k} PDR
Verilataxing XH 6 o0 PO

Seizures and antidepressants

GRUG DOSE REPORTED EXPECTED
] ]
AT <200 my ol 0
:mm L] 0102300 35}
Imipraming HHC0 mg 0108
Cliagr Wi 200 05
oty por pislarel- 150-200 =g 0k
Flygnptrg Fal ol -] 02
Pl =00 ey 0z
| Sartraies $0-100 mg =01
Parsitng D080 ey iR
| Baspropeon MM g 'SR o1
004 IR 4
43y | Bl
| Mt 30 my 1.1

oty fnem i e e P

ECT and Epilepsy

a The brain seizure, not the method of induction, is
the essential elemant in the efficacy of convulsive
therapy (Max Fink 2014).

a Emhancement of seretoninergic and
HIHEDH} icolimbic neurctransmission (Baldinger et
al.

ECT does NOT cause epilepsy (Ray 2013)
ECT is safe in epilepsy (Lunde et al, 2006)
ECT is anti-convulsant! (Coffey et al, 1985)

Potential treatment for rei'remh:::gI status
epilepticus? (Lambrecq et al. 2012)

o o oo
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PSYCHOSES AND THOUGHT
DISORDERS

Seizure-related psychotic symptoms

2 PREICTAL
a ICTAL - PERI-ICTAL
2 POSTICTAL

2 ALTERMNATIVE PARA-ICTAL

INTER-ICTAL

Ictal PS}\‘G hoses
» Generalized non-convulsive status (RARE!)
a Focal non-convulsive status

» Continuous form: prolonged twilight or
confusional state

a Cyelic form: partial responsiveness

2 Temporal type vs. Extra-temporal type:
impairment of consciousness, spaech
disturbances

Trimisie 19601, March & Wsd 2000, Necloar of &l 00T

POSTACTAL PSYCHOSES

+ Muclear type: lucid interval, typical
phenomenalogy

+ Atypical peri-ictal type: no lucid interval,
polymornphic presentation

+ Excitation, mixed mania (Right-tempaoral
focus)

+ Ecstatic moods (Angst-Gllcks-Psychose)

+ Hallusinations, paranoid delusions, violent
episodes, suicide attemnpts

Cakéra #f al. 2006, Adachs o al. 2007, Kansmoto of ol 2000

233



Inter-ictal psychoses of epilepsy

o often subtle

u polymorphic in nature

o paranoid and religious themes

o preserved personality

o warm affect

o significant component of mood change
o better prognosis than schizophrenia

Trimbie M. 1651

Inter-ictal psychoses of epilepsy: risk
factors
2 Onset of eplepsy in early adolescence

a Interval onsel of seizures 1o onsel of psychosis ~ 14
YRars

a TLE
o Family hislory of psychosis

« Borderding inlellectual funclioning

Buachi w . J00

Treatment of seizure-related psychotic

symptoms
F, PREICTAL
a ICTAL - PERI-ICTAL
Epllepay |-
s POSTICTAL

1 ALTERMATIVE PARA-ICTAL

Paycsosis INTER-ICTAL

Treatment of Ictal Psychoses

o Adequate seizure control (AEDs or surgical
procedures)

o Careful review and verification of diagnosis

o Confirmation by EEG recording

o Sometimes indistinguishable from other
psychoses
= Surface EEG sometimes normal in fromal focus
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Treatment of Post-lctal Psychoses

a Better antiepileptic drug therapy
s Compliance (educate patient)
s BDZ (e.g. clobazam) for 24-48 hours

s Meurcleptics (small doses for short periods)

Treatment of Alternative Psychoses

s Reduce AED without drug discontinuation
2 Compliance (educate doctor)

a Meurcleptics (haloperidol 0.5-10 mg)

Treatment of Inter-ictal
psychoses
+ Psychiatric setting

+ Chronic conditions sometimes high
functioning

+ Atypical/New antipsychaolics

| 08 generationTypical Antipaychotics

Tabbers Traede Mame  Ususl daily dose (mg)  Mao. dasly doss [mg)
Chlorprosnazing Largactl T8-200 Ly
Halapandel Hasdedad 318 30
Pimozide Orap 420 20
Triflupeeazing Stelazive 520
Sulpitide Coimas 200-800 240
| Mew generation’ Atyplcal Antipsyc hobics |
Tablote Trade Mame  Usual daily dose (mg]  Max, daily doss {mg)
Avsulprade Solian 50800 1200
Asipiprazcle Abldy 1830 -]
Clatagife Cleeard 200450 B0
Clanzapine Zyirean 1020 0
Guslimpirs Seroquel 300450 TS
Risparadong Heypercial i 1§
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Seizures and neuroleptics

s Mo systematic data

= Most of the studies in peychiatric patients
o Dwug related seizures in non epilaptic patients predict
risk in patients with epilepsy?
o Differant syndromes ane associaled with different
seizure risk?

= Mo controlled studies

Selzure Incidence in Psychopharmacological Clinical
Trials: An Analysis of Food and Drug Administration
[FDA) Summary Basis of Approval Repo

Karrruihs dipmse Kby b T bemartp, Burveell | Koy, amell dedl Ky O RO A - M

Dvug H pls H seifunes SIR (#5WCH
A antipeyehotics 0 154 20 [1.74-2.89)
ANl pucluding T8EME © 138 (1,00-1,68)
tiarapina

Chazagans only T4z L] 850 (T.27-12.200
Dlanzapara only EE] n .50 [1.58-3.74)
Ouetispina anty DT L 205021228

Postsurgical psychiatric
complications
+ Early onset (immediate after surgery
before discharge)
+ Late onset (within 1 year after surgery)

+ Exacerbation of a presurgical comaorbidity
+ De novo

Psychiatric schedule for epilepsy

surgery
SURGERYT [HECHARGE 1 YEAR
PRESUSGCAL  HOBPTTAL = RECRIENTATION
EELISATON  PHASE FHASE PHASE

s i o 8 TR
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Late onset complications

Depression
Main features Principal interventions

10-30% + 55RIs (citalopram,
Onsel after 3 months sertraling)
Maijor depression . Agpmalaﬁm ]
Wersening in [mildmaderate severity
presurgical pts with 'nsfomn'a] .
{dysphoria in 100, « SNRIs if S5RIs fail
major deprassion in + B months after
dysthymia, suicide) remission
Transmnt Course * Pre-treatment?

« CBT (12-16 weaks)

= IPT

Miacralen o 6. T e 913 Bk e o W 570

"

Late onset complications

Anxiety

Main features Principal interventions
Up to 40% dunng the = Acute symptomatic
first 3 months (BDZ)
Onsat during the + Lang term {SSRIs) if
hospitalization phase exacerbation of
Mixed aeticlogy deprassion coaxists
(organic and * Consider burden o
psychoraactive) normal

- Ps @ra)

Mk, o 50, b B w0 M FHD

*

-

Late onset complications

Mania

Main features Principal interventions
=2% * Right ternporal
Sublle onset during resection
hospitalization {&.g. « Bitamporal foci
excessive gratefulness. . Low dose atypical
jary for new e, anfipsycholics for a few
closenass with days up to 2 weeks
stranges) * Undetected BD
Socially inappropriate . i
bahavicrs No antidepressants

Hypomanic symptoms

o o G My o g 5, Sk B @

Conclusions
Take home message

Different clinical situations requiring different skills and
treatment approaches

Guidelines of freatment cutside epiepsy taking into
account spacific needs (interachons, seizura
worsening ete)

Tailored treatmant strategies based on specific
phenctypes

Close collaboration amang neurslogistepileptalogist -
psychialnstinewopsychiarist = psychologest - G
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PAMELA THOMPSON (ENGLAND)
COGNITIVE ASPECTS FOLLOWING THE SURGICAL TREATMENT OF THE EPILEPSIES

UL WETITUTE OF REURDLOOY

Surgical treatment: Cognitive aspects

Pam Thompson

Epilepsy surgery

Resechve

*  lemporal lobe resecions

* gdra-bemporal lobe resechions

= IESioneciomies )
ervrnomas focal comeal dysplasies. DNETa | P
TS Tl TS ¥ L

Funcional

" gRepus Calloiomy

»  multiple subplal Fansecticn

Vagus Merve Stimulation

CGamma knife

Epilepsy surgery

18405 E19502 bilateral TL resactions- amnesia (HM)

i 3
b
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ET LT
R e ey e e e

g e
ru e g e

HM - | o'l nemessbes things
S - Do you oo what you dad pesienday”

WM — Mo | dant

BT - How bt Bai marming T

HM - I ot mven comaperie: Tal

S0 - Cinn yous bl e what you Fud for kench iodin?

HM - I ot ke, 1 8l o this trath

s

SC » How long havee you bad irouble remembering things?
M - Thart | don't konoss mysedl. | can't tell you, because | donl remember

S - Well do you ink i s been mons Fan & yesr Tal you've Fad this
prioblaen

HM - | think §3 aboud that aboul 2 yesr or more. becaae | belares | had,
Bk o ol Bughl Fal T'm hareng syl that | poky hive had o
eperabon o somiritang

S - Wt 65 you ¢ 15 Iy 10 semamber?

HM - Thist | chess™! borums, B | SNt namesmssr whn | iy &

5L Haree wa mat balore ™

HM: ¥ i Hagh Sohool

S In High School?

HM: Yirs

S And what year wad S, about?

HM: 1045

SC: Harvs wi sl By plics bisices Mgh school

HM: P | chos) i ey
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Temporal lobe surgery

Case reports unilateral operabions — amnesia
= Dwnsdale el al, 1964 NT

«  Righi lempanal kaba resachan § 54 years

o pe-SUNZETY. wisinl good = Wbl MmN Wk

= after surgery. developed amnesia

= Burgical apacimen — no patholagy

= died § TH years: ulopay — savens Iha

Meuropsychological assessment

Integral to pre-surgical assessment
+ termporal lobe epilepsy

- visual memory deficit — nght lemporal |
wisual spatial recall & recognibon

Ana | Bibwolra | dirigla por umas redovia | & casinhs do
casamenio de seu primo. ! Do repente. um lobo | cruzou a
pinta winds na direclo do seu carrs. [ Ela lemou deavier J
mas acabou caindo em um buraco do asfalio ) que estragou J
wma das rodas de seu canre ['e 8 Tex parar, | Dona Ana, entls,
EEQOU O Mg [ & Iy s, 1O e .
Brator @ vie @ ihe clsrscou uma carona J Ela sceitcn a carona
@ 1ol na earvoceris do FWoF, | Guass caindo, | Seaieds am
sacod do batata, Com mels hora de atraka, chagou no
capamenio | cobaris de po ) o com o8 sapaics estragacdon

{ Embeaen todos senham Nicads felices a0 wida, | ela comegos a
ehorna.
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Meuropsychological assessment

Integrad to pre-surgical assessment

= temporal lobe surgery

- vierbal memaory deficit — lefl lemporal |
prose passage, lists of words

RHS:Figure Recall

RHS:C0PY | RIS: 30wmins

Copy
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The intracarotid amobarbital test

Juhn Wisda 1949
developad §& the MMI
* screening for amnesic risk
post-op memaory function
+ language lateraksation

fMRI paradigms

nan invasve

e flexibla

less stressful

= oulpatient assessment
« rouling for language ! 1
+ under research for o i

PREFTOry
* interpretation 7

Queen Square: surgical programme

neurapsychological assessments:

« M= 700 @ 3-Bme: 724 @1 year
= 18- 68 years

= 53% female

* 54% left sided surgenes
= 91% lemporal lobe

« 8% frontal lobe
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Pre-operative memory test performance

. '11

[re———— [r————

Post-operative memaory test performance

s m—

Research studies: past

* improving & developing assessment methods

« predicting posi-operative cognitive decline

i By o]t fovrs v Arsbartas! o e i Pl g
bl Viomery [t b Bomperid Lo Mastore

Bt b T, S S b T

Post-operative memory decline

Sagnificant predictors
It s surgeny

nol significant

* age of onset; duration
+ WD
* post-op seinure conlol

Arrytal bast indings — Btthe addesd value
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Predicting memory outcome

= follow up = & years

= T patents —_—

- 53% right TL surgery - —— E
+  431% seirure free -
progressie deckns

= not seinse free

Developing assessment methods:
fMRI memory paradigms

T0 picheres] |10 words | 100 faced

~— | |ALARM

Bl
= Piadiid o ufpliia

20 skl
1 ey 4 Boga

¢ Mecogniios feit
casf of e
B0 min celwy

Developing assessment methods:
fMRI memory paradigms

T plctares 100 words | 100 taced

~ i | | ALARM

isrd dehevated kel epagast drrpus

Fitari dotivitond righl Bippotanmpus

Otjects activated bath beft & Fight

predicting memory decline

Lot tamporal lobe apilepey
T LH stiaation
= DeTIeF pre i wiibal ey
= 3 verbal memony post-op
Right tlemporal lobe spilepay
TRH mestivithen
- betier pre-0p visusl pemory
=} wisual memony post-op

Eipnadl gt ad, 2010
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Current studies

= (MRl language paradigms

= psychiatnc outcoms

Language fMRI

= language dominance
r -j.': v left Barain araan avohied o Languags
« phaonamic fiuency
aginning wath °s

« povert speach

vl ol Speokien '\_"ﬂ

+ frontal speech networks

thiouy

fMRI: Predicting language decline

# temporal loba speech areas

clure naming

- calagony fluancy

* SpOkEnN MNesponses

Picture naming

Wha is &7 Counting 1.2 Counbing 1.2
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fMRI: Predicting language decline

* Maming from description
What animal barks?
Wheat insect gives us honay?
= Listen 0 senlancs i reveras

counting 1,2

Augitary naming

ade

Current studies

= MR language paradigr
= psychiatric oulcome
& plder cohons

= gxgculive skills pre/post
= memary rehabilitation

= frontal lobe surgery




Temponal kobe spderay

—I
<=

Cognéree morhadéy

Post-surgical psychiatric outcome

peychiatno symphomes de novo: 526%
pre-existing peychistric symphomes may worsen
Cleary gt al 2012 ; retrospective shady
H=280; 40% dsizuie bee i 4 years
3% paychising disonder
15% de nove disoider
- Py —0p priychuddng Fglony — DOOnar SSPuns Suiie g
Kannar &l al.. 2009, Cleary o 8l 2012

Cognition & psychiatric outcome

+ TLE t Cogritive deficits & depression

Hermann et al 1565

Pandso of al 2001

Halmsseadiar &) & 2004 [LTLE)
+ TLE seira-lampernl lobe dyslunclioning

Samtien ol &l 2012

Hypoitwesis Pro-opamive andfoive funcion dalicls (ndofors of
frevalal fobe chyafunciioning)| wookd b Sasociaied wilh Doons Dos!-
oparalie pEyciainG oulcomes

Prospective study

+ BT TLE surgical case

» 4f) pre and post —op (28 RTLE; 24 LTLE)

*  Assessments: before surgeny §3-8m & §12m
v & nacutve furction 1ests

Bk Depression rrventany (BON)

«  [Bick Anxety Inveanbory (BAL)
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+ Executive Function Measures

« CANTAR Sl Wiorking Mamady Tadk

+ ‘Wisconsin Caed Soring Task (WCST)
»  Traid Making Test
+ Dhysicsiaitian Quasbiannaing

Dysexecutive Questionnaire DEX

20 questons: seif-rating & observes versions

= | gt withgud Bwnking, doing the first thing thad comas (o mind
= | harvg difficuity thinking ahead or planning fior the fubure

= llose my lemper at the sightest thing

= | am easily dsiracted

severity rating: 0= never = & very often

Prospective study: findings

Pre-aperates findings
+ 1in3 pre-op psychiatno history

+ 1 n & pre-op psychiainc diagnoss

« | WCST soowes and

Past-oparatiee findings

depression

« 4 A 5 ssirune fee § 12ms
« 1in 6o
« WCSTE

T prad operal

Current studies

= glder cohorts
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Cognitive impact of surgery in older cohorts

TLE surgery = 80 years increasing
Bialek et al., 2014 review
seizune freedom rales = yOUNger groups
oognitive impact of surgany on an sgeing brain?
t cogritive vulnerabiity - Girvas ef al 2006, Costebo ef al 2009

= younger growps = Murphy et al 2000; Pafra et al 2014
| cxgrtive valnerabiity — Chapgin et al, 2013

Cognitive impact of surgery in older cohorts

* Nz 85 TLE surgical cases 50 years. +
« N 1851830 years; Ne220; 31-45 years
* jpre & one yedr cognitive aSsessments
virbal laaming & necall
visual bedening & recall
RAmang
Subjsctive ratinga: 0 = no peoblams 10 3= savans peoblams

Pre-operative performance x age group

Post-operative change scores at one year

PP

g armmy mm
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Cognitive impact of surgery in older cohorts

v amory Disis

1 mEmary impamants bafors suigeny

1 werbal memony dechne afier surgery
+  Subjective ratings

28% 18- 29 years, 3% 30-20 years, 46% 50+ years
+  Languags dedine

% 1530 years; 19% 30-48 years; 30% 50+ yoars

Summary

+ pe-segical neropsychologoal assesaments
wbegtal 10 prg-Surgcal Mmvesbgamons
esenbal for pre-sungecal counssling
cogritive & peychistnc risks ans high
BOSt-Supcal FSSEEETENTE
provide dats key for pre-sungical counsalling
enable sarly identification of problems
+  pre & post-surgical asssssmants

uniqun nesearch opporburety

HM crweands T understanding of Erain function

In collaboration with

Mambers of Fet Depariment of Clnical & Experimental Epdepsy UGL
past & present

Chréciang of Matonal Hosphal for Mesrology & MNeurcsungany UCLM
pandt & present

People wit spdepsy & ther famies

with support from

& T
sggig'}” epilepsy action

Wellcome?st | Couteing 75 Erondnay oy (@0 et s
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Ley SANDER (ENGLAND)

THE RISK OF PREMATURE MORTALITY IN EPILEPSY/EPILEPSY AND SUICIDE

G epjlepsy
sociely |
reseanch

Premature Mortality in the
Epilepsies

Ley Sander, MD PhD FRCP
HIHR UCL Hospitals Biomedical Research Cenitre
UCL Institute of Neurslogy, Queen Square, Londan, UK &
Slichling Epllepsie Instellingen Nederland, Heemsiede, ML
| sandenifucl. ac uk

Epilepsy

= Commonest serious neurclogical condition
« Affects =60 million people workdwide
+ Globally distributed, no racial or geograghic barmers

= Highly stigmatized
+ High co-morbidity

+ High risk of premature mortality

= Heavy burden to the individual and society

i Bloer, Wuls & Sander, Ep Bel 2008, Mgugi el &, Eplepaia 2010

Epilepsy: Not a Benign Condition

« Consistent and cverwhelming evidence of prematune mortality
in people with epilepsy

= I HIG sconomies 2 -3 kol increase over genarsl poplalion

+ Greales! in the young and those with chronic epilepsy
= 20 - A0 yairs SNR 5-8
= Chionic aplapsy. ENR A =15

= Greater in Resource-poor setings

= Young in Rural China SNR = )
= Young in Kisrya SMR = 10
* Young in Georgia SN = 5§

St S S Pkl 3530 ok bl i Pt 30011 P 1 L M 381 Wl o . L As 3300
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Mortality of Epilepsy

= Methodological problems
= Definitions
= What v epilepay™ What typ=e?
= When does i starf, when does i cexse™
- Altribution 7

- Case ascertainment | selection
= Daath cortificaiss
= Clinécad = avtopsy serkes and case reports
* Lite insurance policy halders
+ Cohort studies
« General population

Mortality of Epilepsy

* Methodological problems
= Methods of analysis
* Proportional mortality ratio [PMR)
« Standardised mortality ratio (SMR)
* Survivorship ratio (SR)

= Failure to confirm survival status

— Death unclassified or unaccounted for

Standardised Mortality Ratio

= Use the age specific mortality rates of the

population

» Calculate number of deaths expecied in that time

period in observed population, if it expenenced
those age specific mortality rates

+ Compare the observed number of deaths with the

expected number — a ratio

Incidence: How Many People Develop
Epilepsy?

In the developed world:
» 40 = 70 100,000 fyear (50 /100,000 fyear)

In resource-poor countries:

+ B0 = 190 /100,000 /year (120 /100,000 /year)

Sty 108 O bl oreed SONE obsn oyl gl ial
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Epilepsy Epidemioclogical Paradox

= |f seizures do not remit without treatment, the numbaer of
people who have aver developed epilepsy (incidence)
would be similar to the number of people with cument
epiepsy (prevalence)
- In developed countries, B diference babwien rales ngely
Bltribated |0 CoBsalion of seinees indused by AEDs

+ Incidence of Epilepsy much higher in resource-poor
countries
= vl T0% of pecple vih aplepsy in thase sefings not insabed
« Prevalence, however, similar independent of location
~ d - 101,000

L Sander Epiepes J005 Bl Mebgen & Sander, Gplepuin (n press) |

Incidence and Cumulative Incidence
of Epilepsy

Age-aspecific incidence rabe, cumulatie nodence rate and
prevalance rate of aplpsy in Rechaston Minnesots (1983-1574)

g

Camutaise
inCichenae

g

Prevalence

2

Incacncy P 100000
(LA =T =T
DAL | U

1
&

-]
=

1 20 M 0 M OB T0 B0

Hause of o, Cplapaia 19003

Difference Between Rates in Resource-poor
and Developed Countries

+ Methodological problems
= Unlikaly

= Agule symplomabe seizures 7
« Spontaneous remission 7
—circumstantial evidence

* Role of mortality 7

= Birong circurmstantial evidence

Sander, Cur Opin Kewrol 2003

Age-specific SMR of Treated Convulsive
Epilepsy in Rural West China

=
Ha
b
(2]
g
i =1
-
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= L]
1 .
& sl o
= LI . e, =
= R NN S e .t
£

B ol i, Moy 3911
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Premature Mortality Risk: Long Follow-up of
a Cohort in Rural China

HH

1 | I

SMR.

T E R R R R N R
Age (years)

Dnrwy of il Epwnoni 25113

Age-specific SMR of Treated Convulsive
Epilepsy in Rural Kenya

Bigueg &t al Meurskedgy 2014

Age-specific SMR of epilepsy in Urban
Georgia

ety —
. i W W
i
L
1
1

Kobsldritreil o 8l Ep R 2013

Long Term Mortality in the UK

= T892 people who developed eplepsy over 25 years ago and
followed from onset

* Pramature moality persistently 4 despis most becoming
saizure-free
» 82% of people selzure-fee at 25 years

= Mortality 2.6 fold A at 20-25 years from disagnosis
+ SMR significantly & (2.3) in those always seizure free
« Most deaths due to non-epllepsy related causes

= Role of co-morbidity

Moo ol o Bieain 201
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Cause of Death in Epilepsy

s Unrelated to epilepsy
— Co-morbidity

+ Related to underlying disease causing epilepsy
= SMR 4 for CH5 tumours, cerebrovascular discase,
CHNE infections, inherited disorders

+ Related to epilepsy
= Treatrent
= Condition

Death Related to Underlying Disease

+ Particularly in the first few years following diagnosis
(newly diagnosed epilepsy)

- SMRs significantly ralsed in early years afler diagnosts
= Suicide, SUDEP, accidents rare in this satting

»Largely attributed to condition causing epilepsy

+ Stroke, neoplasm, CNS infection, degenerative
condition

+ |ncrease mortality in terminal remission
- Role of co-morbidity 7

Loisaau ol al. Eplepsia 1095,

‘UCL
» Mortality in the early years

+ NGPSE (n=T%82)
- Highas! in Tis! year
~ Congistently Soniicanty ncreasad

= "Trend laegely resull of eary death tom underying doease such
as strokes & lumows: SMR hghest in remobs and aouts
symgiamatic cases bacauss of the underlying leson, with maorty
of hase deatn cCoirrineg i the Trsl 7 yees”

Cocired et o, Lancst 1504

. _________ucL]
« SMRs in people with epilepsy

Masbgan #f al, Brain 2001
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« Mortality in the early years

= Dutch study of newly diagnosed epllepsy (N = 1355)
= SMR significantly 4 until 35 years FU
- -1 years, SMR 16
28 years, SR 7.0
— S0 ysars, MR 6.9
= 10-14 years, SMA 39
= I il 2 yaais of hollow-up. . covdifions . posdibly actountable lof
aculy symplomas eplepay. respormbie for 19% of death
- After the frs! 2 years. underlying causes responssble for 15% of
miortalty

Srgckision o1 ol JHNF 1550 |

Mortality of Chronic Epilepsy

+ Dieath more likely to be epilepsy-ralated
= Suicide

- Seizure-related deaths
= Status epileplicus
= Accidents (including drowning)
« SUDEP

Death in epilepsy: accidents

+ People with epilepsy ikely o have accidents
+ =30% had at leas! 1 seizure-related injury in previous 12
manths

= Predicted by type, frequency and severity of seizures

+ In a Swedish study death from injury 5 times higher than
expected

= Almost 20 fold increase in risk of drowning

Boll il &l Merckgy 2008

SUDEP

+ bost frequent cause of death directly related lo epilepsy,
and mos! often in chronic epilapsy

= Most important risk faciors related 1o poorly contralled
seizures, suggesting is a seizure-related event

+ Cardiac arrhythmia, respiratory dysfunction,
dyaregulation of systamic or serebral creulation and
seizure-nduced hormonal and metabolic changes
sugpested as potential pathomechanisms

+ host probably u?gamﬂ by the peri-ictal concurrence of
a number of predisposing and precipitating factors

Borgan o 6l Nal Ry Mbared 3000
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Premature Mortality: Conclusions

» Consisting evidence of premature moralty

+ Responsible for good part of societal burden
* Plays a role in “good prognosis”
Tho epdemesiogcal paradosd
= Underplined, undér recognsed & unde’ recaided

= Causes of epllepsy as causes of death in early epilepsy
most probably true but poory described or studied

+ More studies required to understand fully drivers of
slaggenng high prematune mortalty

« Role of co-morbiddties

Suicide in Epilepsy

Professor Ley Sander, MD PhD FRCP
NIHR UCL Hospitals Biomedical Research Centre,
UCL Institute of Meurclogy, Cueen Square, London, LK &
Slichting Epilepsie Instelingen Nederdand, Heemsteds, NL
Lsandeniliucl ac uk

Epilepsy and Suicide

+ Suicide in the general population
+ Suicide in people with epilepsy
+ Epilepsy co-morbidity and suicide

* AEDs and suicide
- FOA abat
Fescent datlabase mining

+ Conclusions

‘UCL
Suicide in the general population |

* Responsible for up to ~ 1.5% deaths worldwide

« 11" leading cause of death in the US
- Second leading cause in those aged 25-34 years

* More common in men than women but attempled
Suicide mora common in Women

Bl Wids & Sander TS Druc 30
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‘UCL

Suicide in the general population Il
* 90% of people who commil suicide have =1
psychiatric disorder at the time
+ SMRs for suicide increased in people with:
- Major depression  SMR 20.3
- Bipolar disorder SMR 15.0
- Anxiety disorders SMR 10.0

- Schizophrenia SMR 8.5

Hwris & Baraciough. Br J Paychiat 1997

Suicide in the general population Il

« Previous attempt 4 risk of completed suicide

= Suicidal ideation seems to be a risk factor for
later suicide

Huwa & Bunwolsugh. BrJ Payehist 1607

Do people with epilepsy commit suicide?

= 18405 — prevailing opinion: ‘rarely commit suicide’
- But it deas seewr. .. rather freguently’

= 1997 mela-analysis — SMR for suicide in people
wilh epilepsy 5.1

Prodhamems. J Mery Menial Dis 1841; Hams & Baraciough
B ) Puychint YT

Do people with epilepsy commit suicide?

* Most recent mela-analysis
- 76 cohorts of people with epilepsy
= 190 cbserved deaths by suicide vs. 58.4 ‘expected’

+ SMR for suicide in people with epilepsy 3.3
= A4 in many growps of people with epilepsy
— Higher in peaple with TLE and following epilepay
surgery

Eiell i ol Epdepain 3000
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Death in epilepsy: suicide

Death in epilepsy: suicide

Had st ol Eroarsia Son

Risk factors for suicide in people with epilepsy

« 1980 - due to social disadvaniages?

+ Large case-conirol study
— 5 registries from Denmark
= 1T year period

= Up to 20 live controls for each person who
committed suicide

= 21,169 committed suicide
« 492 had epilepsy

Chwilarden of ol Lancel Meuwsl 2607

Large case control study |l
* Owerall rate ratio 3.17 for people with epilepsy

* Excluding people with psychiatric disease
- R for people with epilepsy 1.99 (P<0,0001)

* In people with psychiatric disease
— RR for people with epilepsy 121 (P=0.009)

+ Risk of suicide <4 with time from diagnosis

+ Risk of suicide 4 with 1 age

Chitslerden of ol Lance MHewsl 7007
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*UCL
Suicide in people with epilepsy

+ Risk factors:
= Paychiatric disaass
- Use of anipsychotic drugs
= Early onset of epilepsy
* But
- Sirong assocabion between epilepsy and psychiatng
disrase

= Paychiatric illness strong risk facior for suicide in tha
general population

Piisson o8 ol Epdspas JO00Z. Chnatersen o4 ol Lancet e 200

*UCL
Suicide in people with epilepsy

* Risk factors for suicide may be different for
people with epilepsy

= Borderline personalrty disorder and pgyd'-osis mong
associaled with suicide in people with epilepsy

= Suicide may be associabed with ictal or interictal
episodic manifeslabons
- F‘M‘!-ll’.‘!.‘llpﬁjﬂ'm&ﬁ

el bliska & Sancler CHE Orugs 5000)

Epidemioclogy - Depression
Risk of seizure in depression  Rates of depression in epllepsy

Cosmmundty-based shodees: #% o 22%
a OR =60 !

{95% Cl = 1.56 ta 22) Hospiakbased shades: 77T% o 80
for UI'IFIT':I'-I'{)'CE{" saiTne
in major depression

DUPETSSION ” DALIPSY

0, confidences inferval; OR, odidy ratia

Doy ke, Borem Blow en) SRS bl senctan bl 0

‘UCL
Suicide attempt, depression & seizures

+ People with new onset seizures
- Each case matched with 2 controls

Cases 1.7-fold more likely to have history of major
depression

Cases 5.1-fold mora likely to have history of
suicide attempt

+ Major depression & suicide indepandent risk
factors

= Different underlying mechanisms?

docs, al frn B erd S5
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Comorbidity in Premature Mortality

= Premnature mortality in eplepsy and the roke of psychialnic comorbidity
« Swedinh Study covening the whole populalion (=69 865)

—— 3

Farsl ol o, Lances 2011

Anti-epileptic drugs

* |n high-income counfries, most people with
epilepsy take AEDs

+ AEDs also prescribed for many olher conditions

= Probably the majonity of prescriptions for newer AEDs
are for conditions other than epilepsy

FDA meta-analysis |

* In 2005 the FDA requested data from placebo-
conirolled tnals of AEDs

* Performed a meta-analysis of suicidal behaviour
and ideation

* Used previously defined critena

FIA adhemory 2004

FDA mata-analysis I
= 2008 analysis published:

- 158 studies
= 11 different AEDs
- Indications eplepsy, psychialry, ‘others’

= >27.000 people ook AEDs, >16.000 look placebo
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FDA meta-analysis Il

= 4 suicides — all in people taking AEDs

= 30 suickde attempts in people taking AEDs
— (=27,000 population)

* B suicide attempls in people taking placebo
= (16,000 population)

* OR for suicidal behaviour or ideation 1.8

FDA meta-analysis IV

= 1/4 of people involved in trials for epilepsy
= =114 in tnals for psychiatne condiions

= Almaost 172 for ‘other” indications
= Fain
- Insomnia
- Mgr.alna
= MNeurapathy
= Tremor

FDA meta-analysis V

= Odds ratios for suicidality
= Epilepsy indications: OR 3.53 (C11.3, 12.1)
- Paychiatric indications: OR 1.5 (CI 0.95, 2.5)
- 'Other’ indications: OR 1.87 (C10.8, 4.8)

= Used spontaneously reported evenls
= Risk of reporting bias

Hersndorfier ol al [ plepsa 008

FDA meta-analysis VI - problems

+ In trials for epilepsy
= In 81%, AED polytherapy
= Probably infractabde epilepsy
= Mo infarmation aboul Sezure contral
+ Foroed nomalksation ?

+ Suicide in people with epilepsy not & new
phenomenon
= Mot related to new AEDs
= FDv meta-analysss was predominantly v AEDS

Bl Miiks & Sarder CHE Dvugs 2009

262



FDA meta-analysis VIl - problems

+ Only 33% sludies used in the analysis
+ Short duration (mean 89 days)
+ Mo information on suicidality before entry

+ Mo account taken of post-iclal depression or
suicidal ideation

Heryoudorfisr ol ol Epdapeia J006

FDA meta-analysis VIl - problems

+« Different classes of AEDs grouped together
= Different mechanisms of action

« Only significantly t ORs for LTG and TPM
= Baoth already mentioned suicidality in inseds

» Risk of stopping AEDs usually greater than risk of
continuing

- Siatus Epilepticus
- SUDEP 7

Hesgodboiler ol ol Ecdscain 2000 buls & Sardior b Fui L

*UCL
Subsequent studies |:

= VA dalabase with new prescription far
monatherapy AED
— T.445 for epilepsy
= 104,651 not for epileapsy

= 64 people with sulcidal ideation or behaviour
= Up to 12 controls for each

» Strongest predictor of suicidality was previous
affective disorder

Vi Coit #f il BMC Mad 2010

‘UCL
Subsequent studies lI:

+ Danish national registries

« BTS0 suicides
= 365 people on monotherapy AED at time of suicide

= Crossover design — each case had a previous
period used as control

= AED initiation increased risk —= OR 1.84
- Risk increased for CNZ, VP, LTG and PB

Crean e wl P il Dy ol 350
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Subsequent studies II:

= UsS medical and pharmacy claims database

* Incident AED use in people with no recent suicidal
behaviouwr, cancer ar HIV

= Compared with lopiramate
= 4 risk suicidal behaviour or violent death in people
taking GBT, LTG, OXB, TGH or SVP
= Median FU 60 days
= Mos! did ol have eplepsy
= Significant comorbidities

Pavlcaray of al JAMA 110

Subsequent studies IV:

+ UK GP data (THIN)
= Excluded people with suicide atlempt

* In people with epilepsy or bipolar disease:
= AEDs did not -+ nsk of suicide-related events

* In people with depression:
- AEDs = risk of suicide-related evenis

+* In people without epilepsy, bipolar or depression:
= AEDs =1 risk of suicide-related events

Arans ol ol BE J10

Subsequent studies V:
+ UK GP dala (GPRD)

= Mesiad case-contral study, oultcome sell-harm of suicsdal

behaviour

+ People with epilepsy treated with AEDs
* Davided AEDs into 4 groups

= Barbiturates

= Conventional AEDs

— Mewer AEDs with low depression potential

= Mewer AEDs with high depression potential

= Only newer AEDs with high depression potential
increased risk

Arpdarmaotn ol ol Meuroiogy 2000

AED and Suicide - Summary

+ Inconsistent findings from different databases
= Controllng for prior suicde attempt = importand!

- Confounding by indication
= Knowledge of past history influences follow-up

Prospective, randomised, double-blind controlled trial

needed
- Relevant varables systematically gatherad

= Separate trials for different conditions
= Logistically possible 7

Husiodorer Epdepay Curments 201
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Epilepsy and Suicide - Conclusions

+ Increase suicide risk in epilepsy, at least 3-fold over

genearal population
- Differing risk in different patient sub-groups

« Epilepsy has high psychiatric co-marbidity

— Part of the risk related o this ?

« Bi-directional risk 7

* Findings on AEDs inconsistent

‘UCL
Epilepsy and Suicide — Conclusions I

+ Vital that all treating people with epilepsy identify
those al rigk of suicide and preventative measures

laken

= Sereen mental state; usually no complaints about
mood or behaviour unless specifically assessed

Impartant that risk factors, prognosis, and CoD in
epilepsy are fully understood, to reduce avoidable
morbidity and mortality

+ |n the interim, adequate seizure control and taking
preccautions to avoid more deaths
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S it

FuLvio Scorza (Brazir)

PREVENTION OF SUDDEN UNEXPECTED DEATH IN EPILEPSY: GOLD RUSH BY A
WINDING ROAD

MORTE SUBITA NAS EPILEPSIAS: DO
LABORATORIO A CLINICA?

Fluyl AL EXARDRE L CATA
mparars i gy Heeriope § Shirerpe
TR

'Caso Clinico - L.J.A. 2003

LA, e mastuling, 38 snea.

» HISTORICD

GConvulsdo Febril 308 § meses, Dara deragdo. Hovo episodio com 1 ano.

Aparecimento de PG oo aulomatemos orolaciais iniiades os 11
anos de ke bs vezes com generalizagdo pars COTC.

« ENAMES SUBSIDIARIDS
EEG: oo tempeeal anterior ssgquerdn.
AM: atrolia hipocampal ssquerda

= EVOLUCAD

RApfrataris sos trafamanios com an DAE BT mOnG 0 P
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EPILEPSIA DO LOBO TEMPORAL

* 40% de todos os casos de epilepsias mes el 2

Drcon of o, J0081L

Alta refratariedade ao tratamento farmacolégico

AT i ol OO Do ot of, MOOSF

ANATOMIA HIPOCAMPAL |

LA, paxo mascding, 16 ancs.

= HISTORICO
Convuluba Fetril aos 3 medes, turts durscla. Kows episddio com 1 ana.
de CPC com aulomatiimos crolecials inkciade e 11
anos de idade % vezes com genaralizagio para CGTC,

» EXAMES SUBSIDLARSOS

EEC: feca tnmpsral antener asgquerda.

HM: atrofis Ripesa=sal ssquerda.

.

Rslratirie 308 alamenios (om & DAE clissias em s o poSbenapia.

MORTE SUBITA DURANTE O SONC

MORTE SUBITA HAS EPILEPSIAS (SUDEF)

- ~ - Tafin i gchadnn ga reropsia
L R
+
gy it DEPRCA DAL AP S

i3 dbdin deve scorrer de mencire sde irsumiibcs, som afogamenis,

pesde ter om nde relatos de orise, daes staras epilepiicns,
e as eimmies reslisades apin & mornie nbe podem revelar ensas
anatiingicas ou Iovicoligicas

it . ST Vit A i, [ S 1P
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DADOS EPIDEMIOLOGICOS
- ———— -

lachemais: 1/00040 g

Estudas P

Abrmdiments Terciarie (Esypecializado): 3-5/10808 prussas-ana
Candidatos para Chrurgla: 801N prasas-ans

Adubtos com epilepaiaPopulacie geral: 4 veres musiy chanoes de
marrer subltamente.

FUAL LG TH GAEICINA

ek aabyyhy ol vl laiees ber QU EF

piicas, idade, inkcio

o contrale das orises eplli
precoce das epillepaia, lempo de duragio das epilepaias,
tigurs il s epilépeicas, rrgime de drogas antiepiliplicas

adotadn, crives molwrnas, génern masculing ,
i B R K, 0 e i L L o, S g oy 0 e
S g St ey 0, e B, 050 T o, TS

CRIANCAS COM
EPILEPSIA ...

Sudden unexplained death in children
with epilepsy

e

Dty i Chabdt o w7 rpabepay & pepedataon-Burierd 8l

Suedder ardapiied GHE 0 MR B chebdepn
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gl ww
dwrtadity asal dusias of death in dhiders peleimnl
= 8 berbary eplbpyy omie

SGEP [F SUGEF chias par 10,000 patent years)

[Conclumeny: Thin study condrma. thet SUDDF mat ot e dmregarded in the pedistric sge

Eroaap. The vest majoriny of RIDLF ees i dhis sedy daplayy samerous nsl deimorns

i o dhone descriend in sl splepey padena. Incheding FUDDE, sndy W% of the
diecly sesisie ialoted

Epubrpry & Brbuawio =

Clirir Lngeecbenr. The womir of S wrsier sripanedd s B Lalk st saddm
el D L e

R i
+mmn g

“Nosso corepdo bate sefenio peres por mineio.
tor o ar rifre di hoonem, A cura da ferida mais
profunde ocoerre em sefe dias, s o agenfe

caniswdor redo estiver por gerie.™

PEENATRSC EFLEFSY SURGERY AN SLUGDEN UKEXPECTED
DEATH N EFILEPSY. THE CONTRIEUTION OF A BRAZILIAN
EFILEFSY SURGERY PROGRAM

Wers C.Terva: Roberta M. Cywnests: Reging B Femandes; Kybia 0. Panio;
Larg Wiher-Ana: Amircs C Satamota; Heko B blackad. Bcado B
el Eapey A Carvalhwinns Fabvio A, Sooras

* Cohort - crisncas com epilepsis - pwo & 18 ancs [(2000-2009)
" Crigngas avalsdas: ne 1054
* SUDEP: 12 casos (11.3M000)

* Carncteristicas: idade (7 anos), refrataredade, CTCG, politerapls

Prslsanric epdvpes tarpery snd wmdden mas el
dralh i B el b o 0 B s el
g pregrem
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[Small people, big reasons: The need to focus on sudden
unexpected death in children with epilepsy

Pt &, Sronad Wea C T W Rt Kacasl bl Akl

Oimibun escolar - ova Deibi hnibus excolar - Japdo

MORTE SUBITA NAS EPILEPSIAS (SUDEP) |

CAUSAS

-
— '-_ I Atividade respiratdnia central pode
ou  indiretaments pela  hipdxis
—;:—:; provocada pela parada cardiaca
_hrd.l‘-'_{_.li_':_ durante a crise.
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MECANISMO PATOFISIOLOGICO

e bl et s TR e P
[ PR ———
el yers b e ek

SUDDEN UMEXPECTED DEATH IN EPILEPSY:
FROM ANIMALS TO HUMANS

Fulvio A. Scorza® and Josemir W, Sander

* The epilepsy academic community should make efforts to
learn from animal models, as they could potentially help
elucidate common  putaetive mechanisms for the SUDEP
phenomenon and  may  focilitete the  deployment  of
preventative meavures. Basie scientists can bring new
insights into mechanisms which may or may not prove to be
relevant to SUDEP in peaple with epilepsy, but either way,
we will make important progress.™

AVALIACAD DE PARAMETROS CARDNACOS
EP ANIPAALS COM EPILEPSLA

Possivel cauns de morte sibita?
i dassie Cohepmeis Al i Fipen Grcumen’, Wicarcio iarn dekdus

", Paasliy
Alarfy e A Guer, BoberTs Morire arro Cpnesos’,
B Wi AL a7, Fadets Abp s iviirs Siow i

= gl = hll
CONCLUSAD

Sob a Influbneis da SNC, & corsclo poda Apresantar

mltaragies Tureionaiy qua Bummsniam ]

probabilidades de SUGEP

271



T P T S e e L e e e

i F oo 1 Fngac b s ", om0 i i 3 St !, e 8, .
e e e T

Sdden unexpected death in an sdolescemt
with epilepsy: All roads lead o (ke heart?

Vo B, i’ ki . Mo, i . S, Yorm . o
- * Adolsscenis (16 sroa) . 71 crisss spdépticannemans
* Carbamagdping (1 300megidia ) Feraburtersd (Fidmgda);
Clobaram (#mgidia].
-
* §1 minutc apia crise (159 Bpm) - Esquicandia pernti
par 3 horas {38 bpmp
._‘_"'_ ' pars o 9 9 climica)

- SUDEP [ meves spia)

[MORTE SUBITA NAS EPILEPSIAS (SUDEP) |

MEDIDAS PREVENTIVAS

THE LANCE TGl

Epileptologists struggle to make
their voices heard.

Fulvio A. Scorza; Ricardo M. Arida; Esper A. Cavalheiro |
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ICORAGAO - INFLAMAGAO - SUDEP|

Thwombosss, and
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UMEXPECTED DEATH IN EPILEPSY

Pelgripng B Mejrn, Aadid & Habile! Aparoiis . e Riderdo M. Arids: Maria 4 Grags
Maftah-barsor s, Piper A, Craaliaiig; Robeerts M, Caneion] Fuleia & Soans
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REDUCED INFLAMMATION OF HEART MEDIATED BY
SUPPLEMENTATION WITH OMEGA 3 AND SUDDEN
UMNEXPECTED DEATH IN EPILEPSY

Bebiriind B Mejrr, Sedded & Habiles; Aparetids £, Herstn; Ricieda M. drida; Mads da Grags
Wt Maascaranil; Dupay & Lavalbepicn; Bndaria Wi Cyseairgs: Fubvia & franis ©
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TO SUSHI OR NOT TO SUSHI: CAN PEOPLE WITH
EPILEPSY HAVE SUSHI FROM TIME TO TIME?

Rabsiris M. pislres, Bcards W urkda, Vavs O, Tovvs, Ui ¥, Seseds, Digiv A, Cavalbies

Fahis i Srervs®

— P — .::'r pga=1 por 100 gramas de poixoes ]
- — Arangue @ Sardinha 150 2,3 g:
s Salmdo: 1,32, 2 g;
e | Atumz 0,31, g;
— Bacalhau: 0,203 g
Linguade: 0,8-14 g.

THE PRESCRIFTION OF OMEGA-3 FATTY ACIDS FOR PECPLE WITH
EFILEPSY AMONG ERAZILIANS EPILEPTOLC-QISTS: WE HMNOW THE
GOAL BUT DD WE KNOW THE PRICET

Corla A Seorra; Esper A Cavalhebre; Fulvio A Scorsa *
D you prescribe supplamentstion with omegs-3 for
patients with eplbepsy?
Mone of spilepiologis in prescribe Cmega-3

1% falking fo  their patients  sbout  omegs-d
supplemeniation and only indicated B when the pasient
ashed by preseriplion.

276



Ellec
of temparal lobe epilepsy in rats
Rizardo Maric Ar

RN E

Mol T

T e e L T
iy g

e 8 s

Pl musag e by mngel s wapiny skl g &
bl w e pbecagans mcoi of qpiopy

sical cxrcisg bubis n Braslian pal

th epikegny

Micarde Maso Arida ** Fullia Aussdre Soocrs ' Mty de Alsguoeger.”
Wakerdt & Viaskers Cymtatnenn* I wmivis M dbe O i 1 baptr A b il bowrs®

e b K o i bt e Pk B b,
bttt i B o Pt Rl Pl i i i, e ety et

T T

o v i

[y Faruc pate

Hiry
[

[
LT -
gl i, e, |

277



E Tgbepay b Brbumios E

AT P O (a1 T b R ol T g war
a1 rmmncke b e | e s e, |t s e

|t i . o ot . * ot P s * M e e ks
Sl Adrrslie s S Ml L i Sl Warm e "~

Ere-irchened] OOl se-nfTernoy
reLponas b sged It

—
‘.
B

= me
O PO SCOAED AGANST LFLIPSY

M gede b dride: Dousglen £ Visbre: Dwper &
Coenbaira . Fureo A Scoms”

Warerasis e o pp e s e sy
= g

278



Py vl il i Wiy e e gt bl e | ey | ] By iy i
spert
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KIMFORD MEADOR (USA)
PREGNANCY AND EPILEPSY

Epilepsy and Pregnancy

Kimford Meador, MD

Department of
Neuroclogy &

Neurological Sciences
Stanford University
Stanford, California

kmeadon@stanford.edu

Financial Disclosures
Grants:
sHIMNINDS 2U00-NS038455.11A1. Meador (Muls-Pi). Watemal
Cutcomes and Meurodewslopmental EfMects of Antiepleptic Drags.™
SNIHMINDGS 3 U0 MS038455-1351,  Meador (Mult-P1)
“Mutabolomic Indicaiors of Risk in the MONEAD Cohor.”
PCORI 52T, Laving (P1) “Cognitve AED Oubcomss in Pediatnic
Lossalipation Faslited Epdapay (COPE) " Rele: Ca-Pl.
SHIHMINGS ROVMES088TA8-01. Drane (P1). "Dissacting the Cognitee
Roles of Mippomampus and Ofher Temporal Lobe Strectunes ® Role:
Ca-l.
=NIH 1 R MEOTGEE5-01AT, Maring (Pl "Characienizing and
Predicting Drug Effects on Cognition” Rode; Consultant
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Epilepsy Consortium (fursds paid to my university)® for Esal, GW
Prarmaceuticals, NeuroPace, Hovais, Supermus, Upsher Smith
Laboratories. UCE Pharma and Vivus Pharmaceuticals -

Othar: Clinkeal b EEG p d and patient care”
*Rems with asterisk involve income > $10,000 for recent years.

Historical Background

+ 18505 — 1# AED discovered
« 1056 - 18 USA states with sterilization
for people with apilepsy
+ 19608 — 1% reports of malformalions & AEDs
+ 1980 - last US state law repealed forbidding people
with epilepsy to marry
19808 = 1% AED specific defect:
Spina bifida & Valproate
+ 198805 — Animal studies suggests AEDs could
have behavioral teralogenesis
= 20008 — Human stedies show differential AED risks
for both anatomical & behavioral teralogenesis
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Beyond Seizure Control:
Key Issues That Affect
Women Taking AEDs
+ Menstrual cycle abnormalities
* Bone health
+ Sexual dysfunction
+ Reproductivity & Family planning
* Pregnancy and Fetal Qutcomes
- Seizures & AED blood level changes
- OB & Neonatal complications
- Depression
- Anatomical & Behavioral Teratogenesis
- Breastfeeding

Childbearing in
Women with Epilepsy:
Clinical Dilemma

* Drugs generally contraindicated in
pregnancy.
+ Most women with epilepsy are unable to stop
using AEDs due o risks of seizures.
- Injury, Death, Miscarriage, Developmental
deday, & Loss of job or driving

* As a group, both somatic & functional
neursdevelopment ane reduced.

| = Majority of the children are normal.

Which antiepileptic drug does not
affect hormonal contraceptives and is
not affected by them?

A. Carbamazepine
B. Lamotrigine

C. Oxcarbazepine
D. Topiramate

E. Valproate

Which antiepileptic drug does not
affect hormonal contraceptives and is
not affected by them?

A. Carbamazepine
B. Lamaotrigine

C. Oxcarbazaping
D. Topiramate

E. Valproate
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AEDs & Hormonal Contraceptive Agents
Lower hormone levels  No significant
* Carbamazepine * Clonazepam
* Clobazam * Ethosuximide
* Felbamate * Ezogabing
* Oncarbazeping i-i200mg)  * Gabapentin
* Phencbarbital * Lacosamide
* Phenytoin * Lamotrigine*
* Primidone * Levetiracetam
* Rufinamide * Pregabalin
* Topiramate (»z00mg) * Tiagabine
) * Valproate™
 Valroats con éwraciwiromee * Vigabatrin
drugs but net OCPs * Zonisamide

AED-induced
Hemorrhagic
Disease

* Bleeding in first 24 hours of life

= Deficiency in Vit K clotting factors
= EIAEDs: CBZ, PB, PHT, PRM

* Incidence = 10%

* Mortality = 30%

* Mother: Vit K 10mg PO daily last month?
« Child: Vit K 1mg IM at birth

EMEDs = snryme inducing AEDS, CBZ = cartamazeping; PB = pharcbarbital;
PHT = pinytcin PRM = primigong

ABLs Changes
in Pregnancy

+ “Reasoned” Noncompliance
+ Malabsorption
« Change in Volume of Distribution
* Increased AED Elimination
* Increase in mean peak clearance”
- 191 % Lamotrigine
= 207 % Levetiracetam
- 12 % Carbamazepine

Highly variable across individual women &

across repeat pregnancies m'n%;m. Epdepsy

A 17 year old girl suffers a convulsion. She
has had myoclonic jerks some mornings.
Her EEG shows generalized spike wave
discharges. Which antiepileptic drug would
you recommend?

A, Carbamazepine
B. Lamofrigine

C. Lavetiracatam
D. Topiramate

E. Valproate
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A AT year old girl suffers a convulsion. She
has had myoclonic jerks some mornings.

Her EEG shows generalized spike wave

discharges. Which antiepileptic drug would
you recommend?

A. Carbamazepine
B. Lamofrigine

C. Levetiracetam
D. Topiramate

E. Valproate

Congenital

Malformations

AED Pregrancy

Ragistry
* General Population = 2 - 3% o]

* Infants of Mothers with Epilepsy = 4 - 8%
(Range = 1.25 - 18.6%)
Major Malformations: Heart Defects,

Orofacial Clefts, Skeletal, Urological &

MNaural Tube Defects vaproate = 1.5%, Carbamazapine
- m'

Meta-analysis:

pregnancy outcomes
in women with epilepsy
Treatment Malformations
Lin} X BSRO]
Women withou! epilepsy 0 (108,084) 327 [1.37,5.17]
AED Monotherapy
Carbarmazepine 24 (4411) 462 [3.48 576]
Lamatrigine 5(1,337) 291 [2.00,2.82]
Phenobarbital 14 (945) 491 [3.22 6.59]
Pherytoin 16(1,188) 736 [3.80,11.11]
Valproate 18(2.087)  10.73 [8.16, 13.29)
Maador KJ, ot al.
{ = numbsr af treatmant ams Epibapsy M::Nh TOGBENIR1-13,

Danish Medical Birth Registry
1996 - 2009

gwoman  #MCM (%) OR (95% Cls)
Unexposed B36,263 19911 (24%) 1.0

Newer AEDs 1532 48 (3.2%)  1.35(1.02-1.80)
Lamatrigine 1018 38 (3.7%)  1.58(1.15-2.20)
Oxcarbazoping 393 11 (28%)  1.18 {0.65-2.15)
Topiramate 108 5 (46%) 1.99(0.61-3.88)
Gabapentin 58 1(1.7%) 0.71(0.10-5.10)
Levetiracatam 58 0 Mot estimated

Mioigaaed-Neison & Hid, JAMA 2011305 1595-2002
MCEMemajor congental malformations; Oft=odd rate; Clestonfidencs intervals

285



Other AEDs

* Levetiracetam’ 671 pregnancies

— MCM in 27304 monctherapy

(0.70%; Cls 0.9:7.7)

= mean daily dose = 1670mg (250-5000)
* Topiramate®? =800 pregnancies

=MCMs in monotherapy (4 — 5%)

=0ral Cleft = 1.4% vs. 0.38-0.55% other AEDs?
* Inadequate Data or Most Other AEDs

1. Mawhinney et al. Neurslogy 2013;8001-6. 2. Hurd et al. Neurclogy
2008 T1,272-2T8, Hemander-Diaz et al, Neunslogy 2012, Holmes elal.,
Birth Dafects Res A Ciin Mol Teratol 2012 3. FDA warming March 4,
011, MM = magor congs ; Gis = 3% Confl Irigrign.

N. Am. AED Pregnancy Registry
* RR

¥ MCM (Cls)
Unexposed 442 1.1 (0.4-2.8) reference
Lamotrigine 1562 2.0 (1.4-2.8) 1.8
Carbamazepine 1033 3.0 (2.1-4.2) 2.7
Levetiracetam 450 2.4 (1.24.3) 2.2
Phenytoin 416 2.9 (1.5-5.0) 28
Topiramate 359 4.2 (2.4-68) 3.8
Valproate 323 9.3 (6.4-13.0) a.0
Phencharbital 139 5.5 (2.8-9.T) 51
Oxcarbazepine 182 2.2 (0.6-5.5) 2.0
MCM=mager congenital malformations; Cls=confidence infenvals; AR =red nsk
Herndndez-Diaz of al, Newrology 2012;78:1682-1648

EURAP: Dose Dependent Effects on MCMs

Antiapiloptic Drug N % Seizure Frée T Malormadions
Cabamazepine
<400 mgid 148 % %
400 83 <1000 mghd 1047 [t 53%*
*1000 mg'd BT 2% B.7% "
Lamotriging
<300 mpd a0 % 200%
=300 mghd i) % 4.9% *
Phenobarbital
<150 mgid 188 T1% Bt ¢
130 mgid EL L] 137%"
Valproate
00 mgid 43 % EE% "
TO0 b <1500 mgid ] % 10.4%*
=150 mg'd ] ik 4.

T wt al., Lancel Maural 2011;18: 808-17 © Belewn RACAAS Hhidsy L TG-c300emg

EUROCAT

European Surveillance of Congenital Anomalies
« Case-control study

88,075 cases with malformations

among 3.8 million births in Europe

19 ragisiries in 14 cowntries from 1995 - 2005

* Valproate Odds Ratio {95% Cls)
Spina bifida 127 (7.7 = 20.7)
Atrial septal defoct 25 (1.4 - 4.4)
Cleft palate 82 (2.8-199)
Hypospadius 4.8 (29-8.1)
Polydactyly 22 (1.0- 4.5)
Craniosynostosis 6.8 (1.8 - 18.8)

* Carbamazepine
Spina bifida 28 (1.2-5.3)

Jentnik at al, NEJM 2010;352:2185-93 & BMJ 2010:341:08582
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Conclusions: ™ |
Anatomical Teratogenesis

* Valproate poses special risk (9.3%)

* Possible dose dependent risks for all AEDs

* Spina Bifida:

= Valproate = 12.7 X, Carbamazepine = 2.6 X
* Phenobarb (5.5%), Topiramate (4.2%)

* Risks of most AEDs and specific polytherapy
combination are uncertain

* Morth American AED Pregnancy Registry
—1-888-233-2334

P

In Utero AEDs f/
& Behavioral |
Neurodevelopment
in Animals

* Phenobarb reduces brain weight & impairs
behavior in mice.

* Phenytoin impairs coordination & learning in rats.
* Phenytoin can cause hyperactivity in monkeys,

* Neurobehavioral effects also found for valproate.

‘iorteses: C. Ervingn Health Perspect 1954102 Suppl 2:145-53. Rewview

Neurodevelopment
in Children of
Women with
Epilepsy

* Maternal seizure type

- # of seizures during pregnancy
+ 1Q & education of parents

+ AEDs & other drugs

« Other environmental factors

Cognitive Eﬂ'e::ts nf In Utero AEDs
* Phenobarbital: Danish cohorts

EEEH_F rrlal 2 I;nri‘s-i PB total): PB vs.
general population: -7 VIQ'

. n Two studies w maternal 10
(n= HT): PHT vs. controls: -8 1022
Pmspeﬂ]w Canadian cohart (n=34 PHT, 36 CBZ):
PHT ws. controls: -10 1Q when compared
control for maternal 10, (PHT different
analyses u:lng maternal IQ; also no effect for CBZ:"

. : Prospective Finnish cohort
%EEE maternal 10); VPA vs. CBZ: -12 WIQ® (n=13
oTx] Mo difference for CBZ vs.
unexposed?

1, Rasnimch o sl JAMA 1995374 19081335 7 Vandeioog f sl Ressoics Tecat 1960141606
3. 3. Wit st s Acts Pascketr 20004094, 4. Sooind of al, SAMA 195CIT 1 TH7-70. 5. Gasly
. ot ol Mooy ST IR0
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NEW ENGLAND
"';, JOURNAL  MEDICINE

Cogeisi Fencrion & 1 Tears of Age lr Brral Exposare
1o Aewsrpaptss Dreps

Meador et al. NEJM 2008, 360 1557-805
Mo 108 (55% C18 diferanon rom VPA) adusted tor
rraterral 10, age, AED dose, peasational age & joiae.

Fetal valproate exposure associated with lower 1Q,
Carbamazepine Lamatrigine Phenytoin Valproate

Mean 1Q a3 101 o 82
Difference 3 a9 T
(Cls) (081200 (31:14.8) (0.2:14.00

Funded by MIMMNINDS 82010 NS 38455 and #1 RO10S0653

Fetal Exposure to Valproate
Associated with Lower IQ at Age 6

Mean s (95% Difference Cls from VPA)
adwsted for maternal 10, AED dose, gestational age & folate:

CBZ LTG PHT VPA
Mean IQ 105* 108* 108* 97

Difference 7 10 10

DCls (3:12)  (8:15) (5:18)
# Children 93 100 56 B2
* Significandy better than VPA

CBZ =carbamarspins, LTG=lamctrigns, PHT=phanyion, VP =valoroabs
Maador al al. Lancel Meurology 2013 12(3k 244-51.

Verbal & Non-verbal Index Scores
CBZ LTG PHT VPA

Verbal 104° 105* 106" 97
GCls 1000108 102110 96107 B7:98

Mon-verbal 1047 108* 4067 101
Cls 100:108 102-110 96107 8793

Difference  -0.74 -2.82* 089 4.3

* Signficantly better than VPA

T Trend for better than VPA

** Verbal signficantly less than Mon-verbal

CAZ=carbamazepine, LTG=lamolnging, PHT=phanytoin, VPA=valpraate
Mesdor et al. Lancet Neurobogy 201 3: 12(X)244-82.

\l/ \
\, Handedness y J
Group  Dextral Non-dextral
wWisC 173 (93%) 14 (T9%)
CBZ 54 (93%) 4 (T%)
LTG 59 (83%)* 12 (17%)
PHT 34 (89%) 4 (11%)
VPA 38 (T9%) * 10 (21%)

* Differ significantly from the WISC normative sample.
ChZ=carhamaraping, LTGslamotrging, PHTsphayicin, VRPASRIproas

Meador el al. Lancet Neurplogy 2013 12(3) 244-52
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General Memory Index (GMI),
NEPSY Exec Index, & BRIEF

(Parent Index) Results
CBZ LTG PHT VPA

GMI 104 106" 101+ 92

Cls 100:108 102:110 96107 B7:98
Exec Index 105 107 * 103 101
Cls 103108 104109  100:106 98104
BRIEF 101 100 100 105
Cls 98:104 ar103 95104  101:108
* Signficantly betler than VPA

CBZ=carbamaneping, LTG=lamotnging, PHT=phenyioin, VPA=valproate

Masdor st al. Lancet Meurclogy 201 5: 12(¥):244-52.

Dose Dependent Effects:
Partial Correlations
CBZ LTG PHT VPA
a -08 19 -1 -5
Verbal Index -03 12 06 -40
Mon-verbal Index -17 10 -17 -42*

GMI -06 05 -20 -30°
Nepsy Exec Index-05 03 -10 -42*
BRIEF** -20 156 3 -

“Lower BRIEF scores beiter  * Significant correlations
CBZ=carhamazeping, LTG=lamotrging, PHT=pharmicin, VPA=walproais

Megdor et 8l Lancet Meurslogy 2015: 12(3):244-52.

Valproate Dose Effects

+ NEAD  Significant for birth defects & multiple cognitive measunes
- 242% > 300 mpiday vs. 5.1% < 900 mgiday

* MNosth America Mot significant
= wmqgmj with malormations va. $63 mgiday (+431)

Australia  Significant
= J4.6% malformations > 1400 mgiday vs. 5.5% at < 1400 mgiday

+ Finland Significant

- TLEY for doses >1500mygiday vs, 9.5% for doses <1500mg/day
+ UK Hoa significant

= 9.1% >1000 mg/day, §.1% $00-1000 mg/day, 4.1% k30 mg/day
* UK Liverpasd  Significant
- Reduce VIQ 15 points > 1500mg/d, 5.9 at B01-1500mgid, 2.2 <

Bo0mgid

+ Finland Significant
- Reduce VIO 20 points > 1500mgid, 16,6 ot 800-1500meid, 4.2 <
200mglg

+ Sweden and GSK data  Not analyzed for dose effect of VPA

Child 1Q & Periconceptional Folate
F=11.4, p<.0008. Adjusted Mean Qs (95% Cls):
Folate = 108 (106, 111) No Folate = 102 (98, 104)

Folate

Meador ot 3. Lancel Reurclogy 2015 1203} 244-51. o: Mo Folate

I,
LT — i —

YA G
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Distribution of 1Q scores:
Controls & Low/High Valproate Groups
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Fetal Valporate & Autism

+ Early cases & small series for valproate and auwtism.
- Covistisnsen, ol o, Dav Med Child Neurol 1994 381-0.; Wilkia=s & Herh
Dot Mol Chilsl Beored. 19876324, Wilkarrrs, ot ad. D Masd Gt Npurod
2001 433025, ; Fasalam of o, Dev Mes Child Neursl, 2085,47(3) 551-5

* Morway population based study (1996-2006):
Christensen ot al, JAMA. 2013:309{16):1696-1703.
- G55,615 children bom (ASD = 5437, autism = 2067)
= 508 chidren exposed o valproale
= ASD = 4.42% (95% C|, 2.50%-7 46%) (ad] HR = 2.9)
— Autism 2.50% (85% C1, 1.30%-4.81%) (adj HR = 5.2)

+ Some other studies with showing bahavioral deficits.

= Winben et o, Epdepey Dutay. 2008 14(1 0157201 Cohen of al, Epdepey
Dby, 3013C090T) J08-15

ASD = autism specinem deander

Fetal Levetiracetam:
Cognition at 42 months (36-54)

Controls LEV VPA
N 11 53 44
Griffiths
Gross Motor 111 110 97 &L
Secial 120 116 1048 GL
Visuospatial 110 110 111
Reasoning 114 113 108 ¢
Reynell Language
Comprehension 52 50 46 5L
Expressive 47 52 43t
Crsig less than Cirls
L=sig less than LEV Shallcross et al, Neurclogy 2014
Conclusions:

Behavioral Teratogenesis

* Present studies suggest that
valproate poses a special risk for
behavioral as well as anatomical
teratogenesis.

* Reasons for individual variability are
unclear.

* Risks for many AEDs and
palytherapies are uncertain.
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Possible Mechanisms
of AED Effects on
Fetal Development

* Neuronal Suppression
* Folate Related Mechanisms
* Ischemia & Hypoxia
* Reactive Intermediates

%+ Free Radicals

% Arene Oxides (epoxides)
* Neuronal Apotosis

— NMDA antagonist & GABA agonist

— Antagonism of neutropins & signal proteins
* Neuronal Migration Disorders

AEDs and Apoptosis
in Developing Brain
Widespread neural apoptosis in rats aged 3-30 days
- Presant for clonazepam, diazepam,
phenobarb, phenytoin, valproate, &
vigabatrin'~?
— Absent for carbamazepine, lamotrigine,
levetiracetam, & topiramate monotherapy®®
+ Reduced expression of neutrophins & extracellular
signal proteins?
» Effects can be prevenled by f-estradiol

1 mﬂl Prioc: Mol Acad Sei U S A 2000 3 Bitgiu o al Ana N'Y Acad Sei
2000, ot ol Exp 2004, 4 of o, Exp Marol 2004, 5. Kimsl
ol JPET 2007, & Kotz of al G 2007, 7. Foroell et al, JPFEG 212 A. Foroell et al,
Hrn Nl 2012,

Conclusions:
Mechanisms

* Mechanisms and reasons for individual
variance are unknown.

* Neonates may also be at risk given the
common use of benzodiazepines and
phenobarbital in neonates.

A woman on antiepileptic drug has just
become pregnant and ask if she can
breastfeed after delivery. Which of the
following would you advise?

A, Adwvise that she can
breastfeed if she desires.

B. Advise that she should not
breastfeed.

C. Advice depends on the
antiepileptic drug.
D. Unsure.
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A woman on antiepileptic drug has just
become pregnant and ask if she can
breastfeed after delivery. Which of the
following would you advise?

A. Advise that she can
breastfeed if she desires.

B. Advise that she should not
breastfeed.

C. Advice depends on the
antiepileptic drug.

D. Unsure.

Known Positive Effects
of Breastfeeding

* Beneficial for the infant and mother.

* Child: reduced risk of severe lower respiratory
tract infections, atopic dermatitis, asthma, acute
otitis media, non-specific gastroenteritis, obesity,
type 1 and 2 diabeles, leukemia, SIDS,
entarocolitis, and possibly cognition.

* Mother: reduced risk for type 2 diabetes, breast
cancer, ovarian cancer, and maternal postpartum
depression.

Ip 5, et 3l Breassiead Med 20094 Suppl 1:317-30.

Cognitive Effects of
Breastfeeding

* General Population: Positive Cognitive Effects.

= Bermard JY, el al. J Pedialr 2013;183(1 :38-42

~ Belfort ME, et al. JAMA Pediatr 2013167 (9 836-844.

— Jubvaz J, et al. Day Mad Child Maurgl 2014;58(2):148-58.
* Controversy Remains.

= Walfisch A, et al, BM) Open 2013 Aug 23;3(8):e0032589.
* Age 3 Outcomes in Children Breastfed on AEDs.

Mo adverse effects found.
- Meador K, at al. Neurclogy 2010,75(22):1854-80.
= Veiby G, el al. JAMA Newrol 2013 70(11):1367-1374.

Effects of Breastfeeding

when on AEDs
* Mean adjusted” IQ scores at age 6 yrs
{95% confidence intervals) across all AEDs:

Breastfed 108 (105:111)
MNon-breastfed 104 (101:108)
Mean Difference 4 (0:8), p=.045

* 181 children, 43% breastfed, mean duration of 7.2 mos,

* " Adjusted for other significant factors in the model (i.e.,
matemal I3, AED group, AED dose, periconceptional folate,
and breastfeeding) plus the propensity soore

Meador ot al, JAMA Pediatr 2014
(pub online: doi:10.1001/jamapadiatics 2014.118 )
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Clinical Implications
* Most children born to VWWE are normal.
* WWE of childbearing potential should be
taking folate.
* WWE should receive informed consent
outlining risks PRIOR to conception.

* Valproate is a poor 1* choice AED for most
WWE of childbearing potential. If used, dose
as low as possible,

* Breastfeeding on AEDs appears safe.

* Risks for many AEDs uncertain.

WWE =Women with epilegsy

Epilapsy |:'I'IEQI"IEI'I'I:yI Websites
* Patients
EF Ganaral inkg for woman:
hittp: e epilepsyfoundation. crg iing woman/inde: ofm
EF Pregrancy infia:
:rm.mg;:mmm.mmwww
mwm
Epilepsy Therapy Propect:
Fittp: e epilapsy combniowomen_pregnancy
Horth Amanican Antiepdeptc Drug Pregnancy Registry
hittp e aedpregnancyregistry.ong’  1-888-233-2334
* Health Care Providers
Epilepsy Therapy Project Professional page:
EFA pregnancy info for providers:
hittr:fwewwr. epilepsyfoundation o aboutprofessionals/
EURAP Pregnancy Registry
hiftp: e surapinbemational org/

Further research
needed to:

= Delineate cognitive effects of fetal & neonatal
exposure for other AEDs.

* Establish relations based on AED blood levels.

= Determine AEDs effects on cerebral lateralization.
= Confirm effects of periconceptional folate.
Determine risks for matenal oulcomes.
Determine reasons for individual variability.

= Explore underlying mechanisms.,

MONEAD Study
Maternal Qutcomes & Neurodevelopmental
Effects of Antiepileptic Drugs

http:/ferenw. neadstudy.com 20
Fundad by NIHHINDS B2U0T-HNS018458- 1141 sites
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MONEAD Study

+ MATERMAL OUTCOMES:
[Risks in WWE during pregnancy
* Seizures
+ OB Complications
* Depresshon (pregnancy & postparbum)
+ OUTCOMES in CHILDREM of WWE:
* Nourcdevelopment Cognitive & behavioral
« Neanatal Outcomes
+ Breastfeeding Effects if WWE taking AED.
+ Pharmacokinetics: Relation of AED exposure & oulcomes

+ Groups expanded: YWWE on new AEDs, polytherapy, and
no AED, and also 2 contrel groups (RWWE & HP)

AEDaArnpsbete: Druga, WWE=Wortan wilt Epdigy,
pEpeegnant sEnon-pheghant; HP=hoealthy preg

hitp:iiwww neadstudy.com
HIHHINDS £2U01-NS038455-1141
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Ley SANDERS (ENGLAND)

MORTALITY AND MORBIDITY ASSOCIATED TO STATUS EPILEPTICUS/EPILEPSY AND
HEADACHES

Morbidity and Mortality of
Status Epilepticus

Professor Ley Sander, MD PhD FRCP
NIHR UCL Hospitals Biomedical Research Centre,
UCL Institute of Neurslogy, Queen Square, London, UK &
Stichting Epilepsie Instellingen Nederdand, Heemstede, ML
|sander K

Status Epilepticus

* Frequency & clinical features
+ Definition & classification

+ Why treat SE 7
= Physiclogy
- Pathalogy

+ Consequences of lonic-clonic SE
- Morality
- Morbidity
- Ongoing seizures in de Mova SE
- Meuro-deficits
- Meurs-cognitive sequeals

What is SE ?

— Definition of SE (ILAE 1981)

The term “status epllepticus’ used whenever

& seizure persists for a sufficent length of time
or is repeatsd frequently encugh that reccvery
between attacks does not coour

— How lang Is a sufficlent length of time ?
1957 &0 mins [Gastaut)

19914  20-30mins  (Bleck, Sharvon)

1998 Wmns  (Treiman)

1594-9 2{5 ;m: [Theadane, Lowenstein)
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SE Classification: a Simplistic Approach!

« Status epilepticus confined to the neonatal period:
. Neonatal SE
+ Status epilepticus in neonatal syndromes

« Status epllepticus confined to infancy and
childhood:
- Infantile spasm (West Syndrome)
+ Febrile SE
- 5E in the myoclonic syndrome
- 5SE in benign partial syndromes
. Elem'i-caI?EMng sl wiave sleep (ESES)
+ Syndrome of acquired epileptic aphasia

SE Classification: a Simplistic Approach!

« Status epilepticus in childhood and adult life:
+ Tonic clenic SE
+ Absence SE
- Epilepsia partialis continua (EPC)
. ic 5E in coma
- Simple partial 5
- Other specific forms of noncomulsive SE
- Complex partial 5E
« Boundary syndromes

« Status epilepticus confined to adult life:
- De Movo absence SE of late onset

Tonic-clonic Status Epilepticus

> 65% de novo, without prior history of epilepsy
« Associated to acute cersbral event
+ Vagcular, trauma, infection or acute metabolic/drug-
induced cause

In pre-existing epilepsy, often precipated
- Drug reduction,withdrawal
- Intercurrent iliness
- Metabolic disturbance
- Progressive disease

SE in 5% of adults & 10-25% of children with epilepsy

Six Population-based Studies of Status Epilepticus
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Tonic-clonic Status Epilepticus

= Incidence approximately 10-41/100,000/year ?

= 0.1% of all ARE visits
- Rates higher:
= in children
« learning disability
« structural cenebral pathology
« frantal pathalagy

At Risk Groups

Who Is at Risk for Seizure Emergencies?

Patient Hislory Unwisbis AED Leveis  Soustional Triggens

- e e L + o fyotn ey m = -
e

B e e NPT E———

Tonic-clonic SE - Progressive Changes

- Prmnhﬂ\r:n?n
» Increasing serial seizures/myodonus and EEG
comalytes
- llphillcpmn of physiological change
» Phase of compensation
» Phaee of

. mlnprmﬁm:ﬂmaiam&ﬁmmﬁ

» Switch from compensated —» decompensated state = 80-
120 minutes in cormulsive SE (an approximation, dependant
on ste, nature, severity of the 5E)

= Window of opportunity for treatment
= Rigk of cerebral damage increases with time after
50120 mins — "time is brain®
« Treatment failure increases: with time

Tonic-clonic SE — Phase of
Decompensation

= Corebral changes

= Faiure of central auto-regulation, thus cerebral biood
faw becomes dependent on Systemic blood pressure

= Hypooia

+ Hypoghycaemia

» Faling lactate concentrations

+ Faling energy state

» Rising intracranial pressure and cerebral osdema

» Other medical complications
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Tonic-clonic SE — Phase of
Decompensation

» Systemic changes
- Metabalic and respiratory acidosis
« Hypoghycaemia and ciher metabolic changes
- Hepatic and renal dysfunction
- Consumptive coagulopathy/DIC multi-organ fallure
Rhabdomyalysis

« Hypaxia

. Faling blsed pressure

. Falling cardiz: cutput

- Respiratory and cardiac Impairment
. Cardiac arrhythmia

- Hyperpyrexia

Duration of SE: Major Determinant of
Outcome

The longer SE continues the more difficult it
is to control and oulcome worse

= Early and effective treatment essential

= The more severe the SE, the greater the risk
of subsequent morbidity and mortality

= SE always a medical emergancy

Duration & Outcome of Status Epilepticus

| | Cxrize flor poor
ooy Hmbee of oy ouitome

EEG Patterns

= EEG important toal for diagnosis & management but role
in predicting outcome less clear

Controversy over presence of periodic eplleptiform
discharges (PEDs) or periodic laleralised epileptiform
discharges (FLEDs) as marker of poor outcome

= Agsociabon nol strong: PLEDS and PEDS morne likely in
cartain astiologies with poor prognosis (acute anaxic
cerebral damage)

Meigas & Shomeen, 2011
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Mortality of GCSE
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= SE astiology primary delerminant of manality and morbidity
with age also important prognosis determinant

= In population studses, mortality lowest in sole pasdiatrie study
{M London — 3%) & when cases of SE secondary to anoxia/
hypoxia excluded (Swiss Study = 7.5%)

Balgan & Shonvon 2090

Mortality of GCSE

Mortality Associated with Prolonged
Seizures and Status Epilepticus
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Mortality of GCSE
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Risk of Seizures post-de Novo SE

SE duraton prolonged (refractory SE)
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+ De Nove SE in 40-85% with no prior history of epilepsy

+ Risk of developing seizures long-1erm significantly higher when
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Risk of Morbidity post SE

+ Morbidity risk highest in RSE

« Prospective study over 2 years, 20/128 episodes of SE

were RSE
Tabls 3. O in pati with imeid
refractory and nonrefractory SE
Befruey  Mowebemany ks TE

W rrad iz ST ALY <0Bbl
Bl |opsioden)
Cmth jpacena) (NS Tu i 5 V- T NE ST ] £
e (2 2y THi=Redy  Subed o
e (i)
[y patith
japian, rpage |
Aghabdninie aped 1417 B1AY W00 081 Faba's
ey pariene)

mni ."':IH

wwww status-epileplicus.net

SE: Conclusions

= Duration, actiology and sge major determinant of
oulcome

« [Earbest treatrnent initiation better oulcomes

»  Oulcome and modality in children and adults varies with
best ouicomes in young children and worst in the elderly

+ Reason largely related to different underlying asticlogees
at different ages
« mot clear whether age is a factor independent of
acticlogy

epilepyy
sochefy
resgarch

Headache, Migraine & Epilepsy

Professor Ley Sander, MD PhD FRCP
NIHR UCL Hospitals Biomedical Research Centre,
UCL Institute of Neurclogy, Queen Square, London, UK &
Stichling Epilepsie Instellingen Nederland, Heemstede, NL
[T Tal= (1 | & Lik
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Second Epilepsy Mantra

= Epilepsy and what else?

= High Prevalence of Co-morbidity
»Psychiatric

i Hisghe ik of deprission, anoety, parsonality dsondids,
paychoss

»Somatic
=Higher sk of vascular disorders (Cva, b, PVD, LvH

hypercholesterolaemia), MIQraine, Gl jes. Crohws
pissdngl. hypertension, systemic auts immiane
disases. dementia, cancer, cbalructive sleep

apnoea, injuries and fractures

Epilepsy & Headaches S 2C
+ Epilepsy and what else? %

y

- Headache & migraine often linked (o epilepsy

- Migraine & epilepsy are probably genetically
determined disorders in which an imbalance between
excitatory & inhibitory factors results in apells of

altered brain function & autonomic symploms

- Convincing evidence of association or similarities

babwean migraine & epilepsy from epadamicloge,
genatic & pathophysiologic studies

Dewngnris ot i Epuligping J01) B ot 8l Cosn P Py 5rih

Epilepsy & Headaches

« Whal comes first?

« Epilepsy co-morbed with migraine
+ Migraine co-marbid with epllepsy

— Does it matter? Probably bi-drectional

+ And these?

= Migraine-riggered seizune
= Hemicrania epileptica

= Post-ictal headache
« Confounders 7

Datisiris o 8 Epsbigrids 26112 Bui' o8 il Dt P Hodslite Fas 2513

Epilepsy & Headaches H

+ Co-ocoumence of headache I migraine with epilepsy
contradictony

= Parlly caused by classification issues of headache &
migraine in vanous studies

= Headache s & subjective complaint, migraine has

classification criteria but often "migraine”, *headache” or
“migraincus headache™ used inerchangeably obscuring
results & confusing inlerpredation

Chstairen o o Fpabipetin 3017 Buns' o0 &1 Dian P Hasciacies Rag 2003
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Epilepsy & Headaches

#®

Headache & migraine often self-reporied or assessad

with limied questionnaires without validation by dinect
Inendiew

» Diagnostic erlena nol clearly apphed

+ Diagnosés of migraing can be wrong or be missed

B ol il Curt Pin Headachs Asp 2013

Migraine & Epilepsy: a meta-
analysis

Aims:

= To examineg:
- The relative lifelime prevalence of migraine in
pecple with epilepsy (FWE)
= The relative lifetime prevalence of epilepsy in
people with migraine (FWL)

» Population-based cohorts

Fasrer ot ol D J Neuol 3014

Migraine & Epilepsy: a Meta-
analysis: Search Strategy

ifll
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Lifetime prevalence of Epilepsy in
PWM
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Strengths & Limitations

+ Population-based studies => generalisability

Sources of polential bias:
+ Casgse ascertainment (non-valdated tools)

+ |nsufficient comection for confounding factors

+ Possible publication bias (asymmelric funnel
plats)

Kopmires ot il o ) e 3141

303



International Classification of Headache
Disorders

Migraine-triggered seizures

+ Also known as ‘migralepsy’!

+ Saizure triggered by a migraine aura fulfilling the
ICHD-I criteria

- Should eceur during or within 1 hour after
migraine aura & fulfill diagnostic criteria of ILAE
saizure

+ Extremely rare & may have been confounded with
occipital seizures

Hemicrania Epileptica

Headache with migraine features lasts seconds to
minutes with person also having signs of a partial
Seizurne

The headache develops synchronously with the
seizure ipsilateral to ictal discharges resolving
immediately after seizure

Diagnosing Migralepsy
(and Hemicrania Epileptica!l)

+ lctal EEG essential |

= In most cases of migralepsy EEGs unavailable so
uncartain as whether migraine aura triggerad
seizure or if part of the seizure

* When clear descriptions of attacks and EEG
available almost half of cases were epileptic
seizures & not of migralepsy

« Only a handful cases fulfil criteria for migralepsy
{or hemicrania epileptical)
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Ictal Epileptic Headache

« Headache only manifestation of an epileptic seizure
(separate entity?)

+ Proposed criteria; headache associated to clearcut
EEG discharges (either ipsi- or contralateral)

+ Dviagnosis requires EEG abnormalities present with
headache resolving on IV AED

+ Incedence difficult 1o estimate as EEG nol routinely
done on headache without other complaints

* Only few cases reporbed

Occipital Lobe Seizures Mimicking
Migraine Aura

* (LS can resemble a migraine aura as main symptoms
visual hallucinations, llusions & reduced vision

= May also present with oculomotor symploms as
repatitive movements or eye deviation

Visual symptoms of OLS can be confused with a
migraine awra

Occipital Lobe Seizures Mimicking
Migraine Aura

* Epilepbc visual hallucinations onset usually within
saconds & typically last a few minutes

* Migraine aura hallucinations develop slower over
minutes & typically last over 15 minutes

+ Epilepbic visual hallucinations usually coloured and
circular and in migraine uncoloured & linear

+ To complicate matter more than 50% of OLS have
concomitant migraine-like post-ictal headache!!!

Peri-lctal Headache (Pre-ictal, lctal,
Post-ictal)

= Commaon in epilepsy (particularty pre-ictal and post-ictal)
but often underdiagnosed & often underplayed by
physicians & patients

= Meed to ask |

*

Pathophysiology not well understood
- Palchy respanse b analgesics

#®

May have migraine characteristics but by definition not
migraine as in ICHD-II migraine not attributable 1o
another disorder (in case of an underlying disorder
termed “symplomatic migraine”)
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Peri-lctal Headache (Pre-ictal, Ictal,
Post-ictal)

» Pre-ictal headache starts within 24 hours before seizure &
may last until seizure onset regardiess of headache
duration

= lctal headache very rare but can only be diagnosed if
person with intact consciousness during the salrure

+ Post-ictal headache start up to after 3 howrs afler Seizune
but usually presént when person regains consclousness
& may last up to T2 hours
= Most commonty Seen i
« AED polferagy
o gty mge of orial
& pomwuisicny

Conclusion

* Common co-morbidities.
+ Meed bo ask exphcily ask f pen-clal headache present

+ Epilepsy & migraine have bidirectional association
+ Genelic susceptibity
* Pathophysiclagical mechanisms
«C50
o Cowiieil eoncilabity

+ Part of a functional sprectrum 7

« Classification in which headache & epilepsy co-
occur during attacks challenging
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RoBEerTO SPREAFICO (ITALY)

HEALTH TECHNOLOGY ASSESSMENT REPORT ON THE PRESURGICAL EVALUATION
AND SURGICAL TREATMENT OF DRUG-RESISTANT EPILEPSY

#ih. Latin-American Summer School on Epllepsy (LASSE LIRS
“EPILEPSY: Complications and comorbiditios™
22 February - 3 March 2018 - Sia Paulo, Brazil

Epidemiology and economic impact
(Health Technology Assessment - HTA)
of Epilepsy and Epilepsy Surgery in
Europe and American countries

» Challenges facing the NHS

Reduced
Budgets

Peasuring
improvements in
Innovation
adoption

£

Health Technology Assessment

AN detarrmination of the vales of meScal iechnology whoss SCops is 10 bridgs
chinical & oulcomes ressarch with polcy making. providing srawe i0 the ki
questions of purchasers of healtncane, peoviders and users of services

= doss this treatment work?

= for wham?

= at what eaat?

+ o ded i1 compare with altersative Preaiments?

HTA nlviipes mary Seoipines i i Such PeqUnes § muli-Sopbnany Sp[eoach
= teckmical progerties,

= safety,

= afficocy -of factivanass,

= wconemic impact,

= mecial, kegel ond politicel concequences,

all thasn raed 1o Ba explored and snalyoed in detad, when Bulding an FTA repon
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FULL-LENGTH ORIGINAL RESEARCH

Estimating the cost of epilepsy in Europe:
A review with economic modeling

Comparison of oodls sy Eurogsan tountries ars diffeull dus 1o

% Morsiary differences (in the UK and, befions 2000, ales for ofher oournines)
4 Different clinical prachos
& Diflgrent healhcare sysiems

Moreover

Cost impact varies considerably due to:

epidesmsagic al indices
+ Data ssalysis |akpodthms amd statistic anabrsis)

Direct and Indirect Health care Costs

Toons: iy Fypied. ©ff C0dts n ERSOCISN with healh cam

Dirsct ot : are thoss that resul from culpatnnt and inpatent health senice
s and dogacal beal, drug thetigy, Supplel

fcuda ¥
Inelinect pemba: e e ot of thiske resouioes fof whish fo Seecl Sayment & mads,

it $or whch thent B B DEpOAunsy Codt of Megone berelt.
Guidelings for economic svaluation sudss in Paalth cane recommesnd the
inchusion of incinect coaty in By such shudy. which hires Basn defined
“risgurcas korgeng i i vl of i Raaith oondition,” Lall inig viru
G

= Wik of lond work. Diarys. misssed feoem workl ne @ ool 10 both employess and
employens (in work not compisied)

+ Insurance. Employers pary higher i insurance [remiams
= Wages. with lowes wages snd lowser howsehaold incomes.

Indirect coste are hordar to idantify and meosure than direct corte
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Studies on Cost of iliness in E
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Mumber of prevalent cases of Epilepay in Ewrops
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Cost per case in epilepsy in Europe (2004)
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TOTAL i

#rlnﬁr- Bartwean 4 14 and 17

While DMC and DalC are b general quite sasy 1o ssSimate,
G are difficull fo evaluate and, in general, G ¥ ang e

Oyl ARTHLE il G 3T B 28 D

Economic Differences in Direct and Indirect Costs
Between People With Epilepsy and Without Epilepsy

fommr A4 Eibl PRI T Vahrom Clenbokyan, PRI ¢ Babari Beit Mo{hre ALL®
Julia F. Slefla, PRI Sarguedin I Bakabeidps. Phormi) | and' Jonaikan [ Camphell FhI®
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THE MANAGEMENT OF DRUG-RESISTANT EPILEPSY
HTA REPORT
Lidopatreils, B Berte, ML Canevind O Colirchin, 0. Mubbell, i, Seresfin, L Tisl 2 Fisuger
#d heoe task foree of the Commissicn on Epilepay Surgery of the
Italiar League againat Epilegsy (LICE)

-T.“:'

L4 'G._‘h—'lﬂ—' S grabrds mripetE
# LACCE

+ e Berpers - & Faska Haspetal

bvrisaingry Lival, b Mol (f Dbt sl ded, BBiri Hirigelal f

Haalth Technology Avstisnment report on the presurgical
wvalutign gl purgecal trestmant of drug-resisant
epilepry

Sy i Marrm, HHaris Pasls Canyuin, {Galruily Calngiin, flanps Guprris,
- Riaprds, 7 s Fbevet. I Theens et athon, Hilis Tiss,
P o L s, 9% Pt Ty, o s 1 b Gt

This repod is an analysis from e stasdpoint of the Hospitals of B cenlers
in the survry of the diagnostic and therageutic
patients with drug- eplapay d 1

AlMS

= 10 aswess The clinical, ceganization, financial and scongmic impact of
managing child, and adul p with epiapey treated

logically but defired s drug-retistan.

= 8o eatablish me couts

the approsch Lo drug-resistant patients.

Appraithas to
¥ Sungery program

ared MHS: resmbursemant In

The economic sssessment i @ by slement n o HTA process. The meaning of
tha larm assessment i srongly linked o e ides of Ba delerrmination of valoy
whach i buen i bnkng 0 Bhe economic and e chncal. ceganizatioral sitecal,
eyl ardd orlecig aosecty

Fior this neaaon thy aseamen resic B e 0 Thomugh i posdibis (hencs, not
enly, bul Shio 5 BEOfSmG Allidrmeni) Pl Ming sxparts i th il wil
ackromlsdon i sisential in an HTA Regon.

Aan HTA i the bridge beiween sclemce thal produces evdence sad the decisions i
i B Aakea o the bl of Thal eadenos i Sillanent levels of haaltoare
[t

Ewidence can iouch on salety, eficacy, cosi efecivensss and he organizational, sooal
and pical mpas of healh Mchnolngy

Dpciuion-mulking GOCUs on e el

- Tieh it bl ievolvies pobcy Seciskons, L, T BcSons i musl B taken
By s Hisalth System andior the Regons on maseing o appaoval of

e

L Tiret: el bt iwivies disDimaons by Tha Regeaons of indeidual insfilutions.
{Hospaals and Health Truats] Sl reed o Secids problems. conoenmang fhe sdopton of

rarve dnsgs in the local Formulary o ssthonize e perchass of new medcal

- Tie micro lavel reolves clinical prascion, Le. the maegin of professoral
autonommy of & physkcian or ward team with respect b polcy and hospital decsions

From & methadologeal itandpoint, B repod @ Based on o scemces of informalion

1. exierase detaled hblographic search fo colec updated infonmanon on oament
Tursding of the p ol redabre doag relaied group [DRG ) codes.

fy peganed afiar agslapsy wngary

Managament Contepl Ofices of the particpating centen ) and composed of
B dferond stages

non-invasive disgnostic work-up
invashn disgecabic work-up
nessrosungical intervention
postopertive fellow-up

AL Y
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Maan cost of noninvasive presurgical study

Maan cost of invasive presurgical study

T Wl PETUSTIE

b -

VOIS Kl SECNG T C0N O ek RO B 1Nl i LM
gt g el e L o

T iy e’ way L Al

a0 oL

« inlnsive cans unit OU; €£1,102);

= sanrgery [EB.784).

Follow-up costs fler § years
resn sungery; full cost snd DRO duis

Mawrns of ol Epdepsia 2013 v press

The average funding by The rational tarifl [DRG) s nol remuneratiee lor a0 avesagn
Halian Foapdal pdmifing padents for and stage

oot of surgery i very siillar in all thies Plegions, emvan when ths cost i broken
dhiwn inkch i Thias Bk eof of ey Ll (DR 0K i i
frrmu few drgaeal Bl R

In conclusion

funding of the treatment approach for patients with drug-
resistant epilepsy undergeing standard surgery appears
insufficient to remunerate the costs incurred by the
Hospitals, Irrespective of how the approach |s implemanted
by the Regions involved.
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L T

IMAD Najm (USA)
OUTCOMES OF EPILEPSY SURGERY: SEIZURE, PSYCHIATRIC AND QOL
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MARINA BeENTIVOGLIO (ITALY)

MIGRANTS, TRAVELERS AND EPILEPSY IN THE GLOBAL WORLD VILLAGE
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L TR ATAT A

KimMFOrRD MEADOR (USA)
MECHANISMS OF CONSCIOUS AWARENESS

Mechanisms of
Conscious Awareness

Kimford J. Meador, MD

Departrent of Neurclogy &
Meurological Sciences

Stanford University
Stanford, CA
kmeador@stanford.edu

Little “c” “c”onsciousness
Physiology of
conscious percaption Left vs
Right Brain?
When?
Where?
How?

Is the Left Brain Dominant for
Consciousness?

== ————
HAT [pamn /7

|, S s—
—P
/.- .:"-)'l.-h -uml:I Ifﬁ?f:'
~";.~|.r.l.r --‘II ¥
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and

Differential Hand Responses
in Split Brain Patient

Left Hand Right Hand
/A =l
="
et || L
4l iy L .'r._ <.l

L S

Loving af al, Neuropsychologia 198537 811-827

Patient Post Corpus Callosotomy

ASS RS
%
= =)

Lowirg o al., Neurapsychologia 196827 811-827

Neglect Syndrome

=
=
i ‘ o &
= <
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Right Brain Attention Domimance
PET Study Chg
Tashs: e N
&= L ioe - EC nest
b= R to# - EC rest
& = veiual e - EC neat
Pardo ot al,
Matwre 1991; 34961 4
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L
Bisiach & Luzrli. Conax Maador al. Neurdlogy
1878 14112833, 1887 AT(3) 5220

Tactile Perceptual Asymmetries

Subjects N Left Hand Right Hand LIR%
Dextrals mA (SD) mA (SD)
6-T3¥I0 110 3.02(80) 3.36 (.84) 90%
<20Y/0 22 272(48) 3.01(54) 0%
20-39Y/0 66 2.B6(61) 3.20(64) B89%
40-59Y10 9 317 (60) 3.36 (.63) 94%
*680YI0 13  4.19(1.18) 4.73 (1.63) B89%
Sinestrals 16 3,38 (.T6) 3.38 (.87) 100%
Maador ot s, Neurology 1698517217

Gaze and Tactile Perception
Mean (SD) Thresholds (mA)
Gaze Left Hand Right Hand L/R%
Straight 3.01 (.56) 3.46 (.53) BT%
Right  2.99(.52) 3.46 (.62) BE%Y
Left 2.92 (49) 3.32 (.57) 85%

Gaze to left reduces threshold in both hands
0.07-0.14mA compare to gaze left or straight.

Meador el al, Neurology 1898,51.721-T
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When does conscious
perception occur?

Throw,
Throw,
Throw,
Throw Now !

Een Libet

*Demonstration of cortical evoked
potentials (S5 cortex) to stimuli
below perceptual threshold.

*Frontal electrical response (BP)
prior to awareness of making a
wvolitional response.

*Utilization Time & referral back in
time to 1° evoked potential.
Lttt o @, Scapnca, VRAT D T3 BSACRB0R 1507 H00

Wittt o, Brun. 1983 Srp 100 (FT 1ol 340
Uittt & . Bras. 1979 blar 005 V) 193204

Conscious Awareness of
Making Volitional
Response

* W = reported time of intenting 1o
BEl (See orange arow on EF)

* BP = Bereitschaftspotential or
readiness pobenbal (RF)

* W —ongst BP = - 200ms

* £ =reporied time of feeling an
shacincal pilse

* 5. pulse = - Sims

Wit e . B 16003900 [P 0112042

= Puaint of perosption for peripheral
of medial lemescus stmulus rans
@l liminal elersty

Paint of parcepbion for
fﬂ_mmdm b

M a liminal imiprsity

Stimulus Intensity

Lhivanudl Irberisaty

- - - - = - - - -

Train Duration (msec)
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Loss of Somatosensory Evoked |-

Potentials & Perception Timing
Parcoptual difesences in interatimulus
intervals in subjects with & without N20.

Percoption delayed on average 134ms
when N20 absant.

Marmals L

Right
i = = = = *' A
Stoke Patients Contralateral Ipsilateral
" ‘ *

Kiuger at al., Cog Behay Newrol 2000.22-173.6

Train Duration Effects:
Right Brain Stroke

T

=

Left Hand

Thresheld (ma)

“

‘.'J;:'D )
Train Duration {ms)

dgaacion i1 @l J O P ool
O A7 a0-A13

£z
(]
. A

What can the time
course of extinction
(masking) tell us about
when conscious
perception occurs?

Maximum Masking for Somatosensory
Stimuli is at 50-100ms Post Target Stim

]
in =
0
£ o
£ 2
]
200 A0 A0 S 0 B W1 00 me
Mask Precedes Target Target Precedes Mask

LEA Pl W ) TR
R el s 10reA Maador et al. Neurology 168851, 721-T

Ll ]
Dy
tom () e
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Target - Mask 151 (sec)
]

]
" = Right =Laft
T
: e
o s
£ = " Target only
W
m
L]
a
«f L] L] as 4
S (mac)
tﬂemumemM
Ty e 0~ signacart dacrasns
Where does

consciousness occur?
— [ kel |

N

Leanards Da Winel Greges Ralnch 1487 . 1524
14521518 Wargarits Pradosophica 1913

Brain lesions causing coma
U =
7 LB ()
N D,
:ﬁ. ‘ ﬁ _"4' { Lol H = .

[Fim F. Poraet JB- Th Disgrcsin of Srepor snd Coma Pholsdelphis, Fo Duie, 1588

Intracranial EEG:
Simple or Complex Partial Seizure?

b 811 HIRN
| II|.| LR ]
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Patients with Partial Seizures

COMPLEX PARTIAL SIMPLE PARTIAL

Low ot al, Newciogy 2002:55.841-5

COMPLEX PARTIAL SEIZURES

Blurniefuld #f o, Carabonl Cones 2004, 14850000

Temporal Lobe Seizures: Consciousness

Englol of al,
Birain 2010;
13337843777

How does
consciousness occur?
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Does Gamma Activity (>30 Hz)
Underlie Conscious Awareness?

[1Crick & Kech (1990) posiulated that
gamma coherence underlies conscious
awareness.

[Ubiquitous in the nervous system.
[1Related to attentional mechanisms.

[ Greater in awake states but can be seen
in sleep and anesthetic states.

Gamma Grid Patients

=T

j‘ .', ; :9:*

Maacor ot al, Mourology 20025084754,

Grand Average Filtered Epochs 35-45 Hz

MON-PERCEWVED

0 ms T50 ms

Average Correlation Index for Gamma
from 1° §5 Region for
Perceived vs Non-perceived Epochs

170-270

L]

Meacor ot al, Neurclogy 2002-56-847-54,
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Time Course of Perception

ChY MZ0  Masking Gamma Train Duration

P r
- e
I
‘N ri,_
i ~
- ]
— e w el

Terri Schiavo 1963-2005

Ancodc: Bradn Injury from Cardiac Arvest 1900

Brain Response Cruse oot Lance
in “Vegetative State™ MG V5 phw: EEG renpons |
o make Tt o wiggie toas
Wbordi wml ol MEJRN 200062 ST5-80 i ..-._\
T VE pta: AR reaponas IS image _" [
ey il Bafri Bal o wlk i hama

20ad o
@0AE -0
aded o

. - L el

Impaired Feedback Connectivity
| By &t al., J Haurosci

T LR TOET-S0

Propolol Anesthasa

Wiz ot 6, PL&S One
01181 a2 5155
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Somatosensory R finger pad stmuli

Perception: fMRI e &

Strength of inputs to ‘i T -
the Right Posterior
Intraparistal Sulcus

from the Left Post
Cantral Sulcus &

Right Frontal Eye
Fiald predicted acuity.
BE% of the variance.

St ot &l J Mewnoss,
200727 (4111091102

Somatosensory Perception: EEG i

* Feedforward bata-band network
linking all 4 nodes.

" B Samnd

linking 51, pIPS and dIPFC.
* Mocuracy of tactile discriminatian

was significantly commelated with
maasunes af network activity in

both bands.

* L primary somalspenassy e (5
+ B inbiead cocpdal complex (LOCH

+ R poadenon miranacetal pulcu (HIPS5
* L comaolnhiesl poafrontad codie (APFC)

| Adndan an 8l Heuroimags 1014973001 |

Midbrain has

" a critical role
in ;
interaction
with
Forebrain
in selective
attention
& stimulus

selection. I
| Knudsen E. Eur J Newosc 201133196172 |

Midbrain & Attention

] -

Wangei e, J

P Comp Neurosc 2004 & 2008; Mysore
N sl Nourowss 2010 Lovejoy & Krouzis
M= Mal Neurcso 20000
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Midbrain Inputs and Qutflows

(] Bird
o techum

)00}

(=

Pulvinar regulates information transmission
between cortical areas based on attention

§| Primate study Saalmann ot al, Sclence 2012; 337: T53-6 |
Pulvinar & V4 Synchrony Granger Cawsality
with Attantion for Puibvinsr bo V4

lur

5
3

¥
TELT]

LE 2|
Pk P e ey L e

Similar influence on TEQ

Saalmann et al,
|posterior infericr bemporal corlex)

Scieros 2012, 337: T53-8 ©

Somatosensory Perception & Extinction: '
fMRI Study

Maador KU, Pireg-Rendll W, Epstein C, Sathian K, Lering W, Resden C.
Branford U, Emary U, Ja Insttute of Technology, & U South Caroling
Subjects: n=15 healthy right-handed volunteers
| Stimuli: electrical pulse trains to index fingers.

* R hand targets & L hand masks
= 10% sham trials (no target given).
= Trial-by-trial target strength altered.
Response: ftarget perceived = R foot pedal
no target parceived = L foot.
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Clear Hits vs Near Hits vs
Clear Misses Near Misses

wHH w6
BHO=DH S
e $oeo

Mﬂhhm“mhhﬂhlhh

Thalamic =~ weme.
Responses |
i
R
! [ B
Bight Thalemuy
CH = clear hits ! I
HH = il
(1] =mrrn!ia=m: !_ — .
CM = chear misses i ' - n

Change vs Shams

Thalamus
{pulvinar]

£ A ity P S e i i S R e e

Midbrain
M

Conscious Awareness

Delayed in time (= 150-300ms).

Timing may be linked via 1? evoked potentials.
Involves a distibuted network with limited
portions of the brain at each time point.
Metwork varies as function of content, but
includes cortical (DLPF, IPL), thalamic,
midbrain networks important for attention.
Involves recurrent feedback from anterior to
posterior regions.
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Giulio Tononi

Intesgrabed
Infcerrmaticn
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JAIME CARRIZOSA (COLOMBIA)

CLEMENCIA TARIFFA: LIGHT ON A CASE OF ABANDONED EPILEPSY

Clemencia Tariffa

Poesia en una epilepsia abandonada

Jaime Carrizosa Moog
Universidad de Antioguia

LASSE, Febrero - Marzo 2015

Codazzi, Cesar 1959

W T S 2

Bachillerato, Santa Marta
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INQUILINATOS EN SANTA MARTA

Educador Rafael Guerra Maestre
Liceo del Caribe

15 anos bibliotecaria
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Inspiradores

FEDERKD
GARCLA LORCA

FABLD MERLDA

[AnTonmoACHADO | | 508 UANA INES

DE LALRLE

;Qué es la poesia para
usted?

Primera crisis epiléptica en la infancia o adolescencia

e habita ofra mujer
Una exirafia, una infrusa
GQue no alcanzo o entender
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Pajaros verdes

Millares de pajaros verdes

S posaron en ks ajos

de modo casi abusivo,

Se afirma que la poesia es tarea de
muchos pero oficio de pocos...

Lo bello para el poata es soberse leido por
algunos pocos,

y saberse querido por esas lineas que uno ha
logrado arancarle a la poesia.

(Por qué usted lee poesia?

Mo senia yo la mujer que soy sin leer poeasia.
Un buen libro entre mis manos

me &5 fan urgente

como un hombre entre mi cuerpo.
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Soy mejor lectora
de poesia gue

astd en las callas,
de la poesia que

: camina con la
] gente,
- | de la poesia que

se deslizo con la
sombra de los
alares,

de la poesia que

EALUL GOMEE JATTIN ]

mueve los arboles

y lanza sus pajaros

5 al wértigo...

... de la poesia sin
palabras

cuando observo a
mi madre
cosiéndome un
vistido o
prepardandome su
mejor plato

L IRCEO, OGO Quie
casi no dicen los
poaias,

de la poesio
bronceada en los
MUSCUos dé un
hombre

¥ exccerboda con el
roce de su barba
anbas del poama
final de los cuenpos
anfrelonados bajo

arhe chelo conbe 06T DE TOGOERS

Condicion felina

Por mi condicidn felina
De ser gata peluda
Bajo deliciosamente

a tus pies
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Amémonos

Llovia

Senos
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Juan Carlos Vives Menotti le
publica el libro

“El ojo de la noche” (1987)

Fundacion
Gilberto Alzabe
Avendadio

Casa de Poesia Silva

La Candelaria

Jose Gustavo Paba
Casa Caribe Libro Café
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Ojos polarizados

CUANDO SOY TIERRA

Llovizna para amar
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Premio Latinoamericano de Poesia
Koeyu (Caracas)

Premio de Poesia del Instituto de
Cultura del Cesar 1994

Valledupar
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Sierra Nevada de Santa Marta

¢Qué sentido tiene para usted
escribir poesia?

Yo no se hacer nada desde hace mucho
fiempo. Mi madre me hace los vestidos en su
maguina negrita, me cocina, me suministra
las medicinas todos los dias, me cuida.

Desde hoce muchos afics nadie me da un
trabajo porque no se hacer irobajo alguno.
Lo Unico gue e hacer et ascribir poasia.. .

Y si no pudiera escribir poesia,

mi vida no tendria sentido,

pues no se hacer ofra cosa,

ni siquiera me he atrevido a tener un hijo,
porque no sabria como criarlo.

Como puadeas ver,

en mi caso,

escrbir poetia es salvarme,

&5 Wivir.
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CLARIDAD

VIGILIA

Cuando Clemencia despertd enconind a su
senorg madre en el piso, con algo de sangre
cerca de su coberno, ¥ como no pudo
‘despertara”, pidid la ayuda del casero

339



A cualguier vecing se le ocurd decir que la
poeta loca habia matado a su propia madre
con la piedra gue reposaba junto a su
cabeza v junto al chomo de sangre.

Clemencia seguia detenida, esposada a unas
rejas , en el gran palio de la comisaria central.

regimente en esos momentos la poeta
nunca tuvo un manejo de la reglidod v nos
preguntaba por qué la tenion esposada.

PETICION DESHONESTA
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CARTA DE LA ANSIEDAD

MALLA

CAPULLITO

341



AZUL

Llogramos culdar a Clemencia durante un
ang vy medo, le alquilamos un mini-
apartomento en Mamatoco...

~pues al no verda soe ni enfrar, se
praccupaba, ¥ an vanias ocasionas fuve que i
a rmecogeda de su cama  totolmente
convulsionada e inconsciente...

a0 e consumie sus medicinags  las
convulsiones se valvieron frecuentes, fanto en
la caolle como en su residencio, v o cada
caida el rostro de Clemencia se iba lenando
de cicalrices...

«motivo por el cual fuvimes que internara en
la clinica mental, pues era @0 o la calle. Su
familia de tias y primos de Codazzi se negaron
a recibira...
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0JOS

MEDIODIA

QUIERO

AHORA
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Clamencia murid en la clinica mental de Santa Marfa,
al 23 32 wepliembre de 2009; vo ma enferéd de sy
muerhe a los tres dios...

Sodo pudo ser sepullada por un greps muy pegueno
de amigos, siete dios despuds de su muearhe, grockas a
la aywda del poata lavier Moscarela, quien desde la
alcaldio s& encangd de conseguin los gashos del
sapelio.

QUE LABIOS

Les invito a apreciar la obra de Clemencia,
mujer gue siempre vivio la estéfica en cada
uno de sus versos,

poeta que volvid poesia su fragedia,

mujer que por medo de su canfo solo
prefendiéc que o humaonidod fuese mas
solidariao con su angustia, que es lo mismo que
decir, mas solidario con todos nosolros.
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CLEMENCIA TARIFFA
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RoLAND CorAs (GERMANY)

HIPPOCAMPAL SUBFIELDS AND MEMORY FORMATION: INPUT FROM PATENTS
WITH TLE

346
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PAMELA THOMPSON (ENGLAND)
IS MEMORY DISTURBANCE PROGRESSIVE IN TLE WITH HIPPOCAMPAL SCLEROSIS?

UCL IWETITUTE OF REURDLOOY

e 9

Is memory disturbance with hippocampal
sclerosis progressive?

Pam Thompson

Memory decline

= majer concemn of people with epilepsy
fear of dementia
= Fisher el al 2000
large survey ; 46% reporied decline
= McCauley et al 2010
3 highest Epilepsy Concern Index
+ Epilepsy Socety helpling:
1in T calls’annum
= commanest reason for neuropsychological refenral

Memory

= s ot just aboul the past

- linfluences our present

= guides our fulure

- defines our sense of sall

- defines our relationship with othars

Wy o poor mamony Bl ondy works backwans

The White Qe  Alco Srouph the Looking Gless
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Memory complaints

* Episodic memany

T have & pood mamony Ko B past and my visoasl!
rocal of pvants remains wad. IFs e dedalls from
comersatons thal [ fongal such @5 Murm carn you nevaind
o 0 e G o g Ghemn Back, This aanoys my
famdy & couses mia shess

KT 41 yg LWE

Memory complaints

* Episodic memany

‘aufabiographical memony foss"

Evanis [hal Mappen irvohving me which siick ool in
ofher paophe’s mvds | have no recoliacion of af all mach ko
e sorpnae of inancs Decauso ial pavicuiar v cooky
Gy hilve NAEEDed 8 Yo B0, .. | Lsed 10 hive & vy
oad mamary Befons | devalaped spdans)y’

FA 38 yoory ANS

Hippocampus and memory

well established association
Jan 2015 PubMded search Hippocampss

515 publications
* Mippocampus journal
leaming & mermory reseanch
episodic mamory

‘hut’ of an autobiographical memory
network

Hippocampsis
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hippocampus networks

[Frem Rl 2015

Memory test performance: TLE with HS
TLE without HS

{ 'rrr

e B T e
= — m—mary

Mermory & hippocampal integrity: temporal lobe epilepay

N=12-129 0
88% hippocampal volumes [ e—

= RIGHT

aifor Richardson 2041

Cognitive phenotypes in temporal lobe epllepsy

Hermann &4 al, 2007

BB
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Cognitive phanotypes in temporal lobe epllepsy

Hermann &4 al, 2007

Cluster 1
cghinaly ifTEE
Cluster 2
Oy mpared o L A 4

Cluster 3 |- ..__,,.*\\_ vl =—
TETHY impared + " ..-A—..\_“\
Clumters 243 -

| hippocampal
Chuter 3 e 1 | | ![ I E i

| wolumes in tlemporal e
teontal & paratal lobas

Is memory decline progressive?

Helmstaedier &1 a1 2009

ek 1 sl o e e, o skl Lo e
i proseges e B acedl B prae
!

[erepre— [ =
P En
- = —
e n .
a0 -

I& mamaory decling progreasive?

Hedmstaedier &1 al 2009

o L e

I= memaory decline progressive?

Helmstaedier &1 al 2004
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Is memaory decline progressive?

Baxendale & &l 2000 TLE + HS
163 Right HS; 219 Laft HS

= age ol onset < 18 years

*  mamory impained

no evidenos of progression with age

Cognitive decline: role of selzures

Thompson & Duncan 2005 : retrospectve study

= N=132 chronic epllepsy

= 2 cognitive assessments

+ = 10 years apar (median = 13 years)

« median age @ time 1 = 31 years; time 2 = 44 years

+ 20% hippocampal pathology

Cognitive decline: role of selzures

BRI 1. Crmprae o s o’ s o i s of e
o

it
. gt i
o o a7
s e
Eyem——— -
e ] (LR
e ————— 19

Performance levels expressed as z scores
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Cognitive decline

Associated with

* age

* episodes of status

+ pencds of seizure remission =1 year

+ seizure frequency (memony & naming)

* 0 evidence declines greatar with HS

Cognitive decline in temporal lobe epllepsy

Hermann &1 al, 2007: cognitive change @ 4 years

R

P

Is memary disturbanca in hippocampal sclerosis
progressive? Casa {1

« DD 48 yeors

« g ol oraet : 1dyears

+  porulsie SoZunes: 2 year

«  focal sainses up o Giyear

o pEADUSEY Worked a5 @ MBChr
* MR scan LHS

Is memary disturbanca in hippocampal sclerosis
progressive? Casa i
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Case 2

= AF 53 years

»  Age ol onsel | 18 years

+  Spiruns conirol variabls

« Varous AEDs

# [T consulant

* MR scan LHS = swrgicall candidate
«  dechned surgeny F 41 years

|6 ey s burbancas in NIPEOCAMOR] SCEICEE prograssive™
Case 2

. W
N =

Epilepsy: high risk of cognitive problems

il e Baersiaie L gy 1

Is memory decline inavitable?
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Mamory rehabilitation

‘in the apdenis fave b5 M iRl which mecls i efscie memory,
deskn i oo fepble, thare showld be reguiar cesoplined mantal afford
nof only daly buf howrly, & course duly graded as lo bime and inlansity
and altarded with redaxabon

Fussel FReynoids. 1051

Memory rehabilitation

Fiuatam s et g

MEMORY REHABILITATION

Ewlief Pl Byfbgrva;

Garakd at al | In preparaticn
Ribssires Presto Epdepsy Cosniler

+  Parboipants:
post ke temporal lobe Surgeny
good sungcal oulcomas (Engets | & 1)
+ Mathods:
M= & rehakilitation group: B weekly 1 hr seasicns
N=3 confrol grous; md inksnsantion
cognitve lesting @ week 0 and week B

Optimizing memeory funclion in TLE?

+  Geoup 1 : raditional approaches [

axlarnal MEmony Bids
dianes, bsis, dnog walets

ki phors buncioniiapes:
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Cognitiva strategies

- Rehearsal

- Visual imagery

- Slory method

. Rhyrmes & sangs

- First lattar mnemaonics
« Pag mathod

» Method of loci

Oplimizing memory funciion in TLE?

« Group X © Lumosity
COMmgrcial brsn Faing programme 515-200m
QATES - atiention, mamory, spoed, Rexibilty & reasoning
B Rdw “you' SMpans wilh alhiers
S P O BTN CA T
training reminders

Lumaosity
g ety Dty T —y: N—
[==1 o
(-] — - - - » - -~ - -—

slatlananaia

Optimizing memory function groups
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Change in memory scores

o Smp—y
2 ~
T—— [r— [ [

Number of lumosity games & memory change

Is memory disturbance with hippocampal
sclerosis progressive 7

= HS & memory deficils
1 sevarity | meamary
= HE & memory decling?
limiled avdencs
selection bias > severer cases
langitdinal data lacking
= chnical experence — vanable course
= role of interventions?
= mone research ngeded

In collaboration with

Membars of Tar Deparimaent of Clinecal B Experimental Epdepsy UCL

pasd & present
Clricians ol Mabonal Mospaal for Neurology & Neursurgeny LGLM

pasd & present
Peapie wit spdepsy & ther familes

with support from

J Ther
_,,ggggw epilepsy action
Wellcomes! | Ckdeing 75 Erenday Jors (g et e
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FERNANDO CENDES (BRrAZIL)

IS HIPPOCAMPAL SCLEROSIS PROGRESSIVE? IMAGE FINDINGS
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L TR

SAMUEL WIEBE (CANADA)

PITFALLS OF IDENTIFYING THE SEIZURE ONSET ZONE IN INTRACRANIAL EEG
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AT,z

IMAD Najm (USA)
INVASIVE EVALUATIONS IN EPILEPSY: TYPES, COMPLICATIONS AND OUTCOMES
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v it

Ley SANDER (ENGLAND)
THE COMORBIDITY OF EPILEPSY AND THE CHANGING FACE OF EPILEPSY

TENEaCh

Comorbidities of Epilepsy

Professor Ley Sander, MD PhD FRCP
HNIHR UCL Hospitals Biomedical Research Centre,
UCL Institute of Neurslogy, Gueen Sguare, London, LK &
Stichting Epilepsie Insiellingen Nederdand, Heemstede, NL
L i |, 8¢ uk

Epilepsy

» Commonest serious neurclogical condition
+ Affects =80 million people workdwide
+ Glabally distributed, no racial or geographic barriers

+ Highly stigmatized
+ High co-marbidity

+ High risk of premature mortality

* Heavy burden to the individual and society

o Bioer. Mula & Sander. Ep Beh 20008, Nougi #f al. Epdepaa 00

The Founding Father of Modern Epileptology

“Epilepsy Is a chronic disorder
in which there are recurring,
sudden, excessive and rapid

discharges of grey matter of
seme parts of the brain, the
climcal mamnifestation of which
are determined by the
anafomical site in the brain of
the discharge.

1878
Jobni Hughlings Jackson, FRS (1835-9811),
phaician, o of B Tathens of Nerokay & h,_
iy of B Tournded of tha Challan] Cantda
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Epilepsy: a Modern Timeline

= Late 1800's: Hughlings-Jackson's work
= Last paradigm shift!

* Quantum Leaps:

= 1812: ldentification of Pb as an AED
= 1824 = 1934: EEG use in eplepsy
= 1850's; “Systematizalion” of epdepsy surgery

= Late 1580's: MR hils epilepsy

« Just a tendency to have unprovoked
seizures

« Result of an underlying problem of the
brain, or a system problem

= A symplom-complex not a disease!

= Mot like diabetes but more analogous
to anaemia
= Many causes and risk factors
~ Anaemists are history and soon

! : Erie o,
epilepiologists will also be '”'Epllgpﬁl‘-;

Current Treatment Paradigm

Currently Available AEDs

| AEDs over time ] 1
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Current AED Treatment Paradigm

« Symplomalic
- Treat seizures & not epilepsy

+ Empirical rather than raticnall
= Shoot in the dark & hope it works!

+ “Curative”, antiepileptogenic or disease-modifying
treatment lacking and urgently needed

Ewgn & Gander. JHNP 2004 |

Chance of Remission with AEDs:
Decreasing Returns

= About half remit with first AED

= Abaut a third of remainder with second AED

« About 10% of remainder with third AED

« <5% with each drug subsequently

Fowar & Sardid, JMMP 2004

The Epileptogenic Process

Epileptogenic Process: too many Unknowns!

Epiganat:

? FAanen

Lipdiraanm '. Agls fream Epilapsy
Genetics 7 ‘Dﬂ“lﬂ!w !

Insull g

Evant or Critical Structural | functional

Trigger modulaton changes Seizams

Age?
-
E i
N N 7
Months to years

Actacted toom Wiwher Wihte § Sercer Bewn 2007 |
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Cascadeof ;| < ===m | R
Inflammatory : :

Events in o
Epilepsy T

Vabres o & . Haloe

.
Bigey bogngvd i1 =

The Comorbidity of Epilepsy:
Somatic & Psychiatric

First Epilepsy Mantra HR E

e ans amamem

+ |s it Really Epilepsy, is it? 3 2 T =B
isitisttis
— Diagnostic accuracy

— apiapsy can only Bb dagnosed By taiing a hislory of the
Pl vl oF By chic Sbiarvalion of & S

diagnosis i & decrotionany judgemsnt dependent on skl

and sxpenence, and quality of witness information

=10 - 20% of “chronic” cases referred to tertiary
centres do not have epilepsy

- > 50% of cases suspected or diagnosed in
primary care do nol have epilepsy

High Prevalence of Co-morbidity

» Co-exislence of condiions preceding, co-occurming with,
or following diagnosis, related or unrelated o underlying
cause

= Somadc and peychiatng

=« Important pan of the: burden
— Afgcis qualty of e
= 1 welzation of health servce
it financial cost
Foole in promature mortality
= Comphcales managamsent

¢+ Independent of seizure activity MMWR

+ What is this teling us ?

Sk 5 i3 tal i} RSNV R 35
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Health-Related Quality of Life

* In Epilepsy adversely affected by:
= Comaorbidity
= AED adverse effects

— Seizure frequency & severnity
- Cognitive problems

= In general population affected by:
= Number of medical conditions (ie, mulimorbidity)

Cumtitres o 8l Epdepaa 2013

Increase Utilization of Health Services

= In UK people with epilepsy see their GP more often for;
— Dhabstis
= lschomic heart diseass
= Heart tadure
= Hypsriangion
= Doemantia
- Sroke
— Gasirg-mteatnal blsed
~ Arthiitis

+ In US people =65 years with new-onset epdepsy (v, no
epilepsy)
= Froe-fold ncreased e-Bme sk for admsson 1o hosptal
+ Myocardal infarchion; Qalbiadder daeass, Snemis angira, sioohal
dependence

Outtrs ot @ Bl P 2003 A BUC HE Red 2001, Qe o @l E M2

Seizure-related injuries and seizure
frequency (N=3124)

B o) Beiperaimams (RE11E B o1 Beinarwrmnan (N iE
.

a0 4 g

"
o
8

Paophs with aplepdy (%)
"
L
2

Head Inpary Baralscalds Dentlicpery  Other mpunies

Pl 001

Baksr OA &l al 1547

Increase Utilization of Health Services

« Mational Comorbidity Survey Replication (US):
24 physical comorbldites

- Eplapsy vs, ron-oplopsy populaton:  41% v 15 - 20%

« Comorbidily Survey al Temiary refarral cenlre (LIK):
- Refraciory Eplapsy v, Mon-aplepsy.  53% ve. 15 - 20%°

= “Community” Epllepsy vs. Non-epllepsy: 32% vs, 18 - 20%"

Maapier o &l ol Pyychest 3047 Novy of &l 24
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Impacts on Health Costs

+ Epilepsy accounts for 1% of total health costs
= Up to T0% non-epilepsy costs
= Comartidiy
« Disability
= Hodpidal sdmsscrs

+ People with epilepsy with comorbidity vs. no
comorbidity
= Four-fold incroased rabe of Rospitnl pdmissions
= 136% higher medcal costs

Ftupoubes o @ Epsbigriaa 20001, danansrs of 0 Ep R 3000 Lot ot 80 B Bemry. 2008
Gtatrs o 8l Epdeiais 2612

Direct and indirect € costs of epilepsy

Exampie siudy inMadaeg, Germany = 251 000 peopls

dmanci 1 o ™
Fipdapary Prpnacan, coam famdy 1 20 (]
D Sl
A CoeE] 8
L e .
L T 1
|, Lol =
[P pagiainies inirib 183 0 T
Ebrraperate) Domtmites T o
Tranageat costu 7,800 1
e
.00 [}
e
Pgterd P 55,0000 0]
Tedal dect covty 3.1 milon TADE
-

Exrpeicryii A, ol 8l Endepay Bstay H1T

Long Term Mortality in those Seizure Free

= 792 people who developed epilepsy over 25 years ago and
followed from onset

» Premature mortality persistently @ despite most becoming
soizune-free
s B of people seinure-free o 25 years

* Mortalty 2.6 fold © at 20-25 years from diagnosis
+ SMR significantly T even in those ahyvays seizure frea
+ Mol deaths due 1o non-epdepay relaled causes
+ Fode of co-marbidity

* Independent of seizure activity
+ What is this telling us ?

Mabgan o ol Begin 201

Mechanisms of Association |

+ Spurious
- Sislsbcally appanenl atdcsinton of unfelited condition., anse by
NG OF Solslion buad

« Causal association
= Same cauls for Boh problems ad in pannatal brsn ndult

+ Epilepsy-related (resultant association)

= Fractures as & resull of AED-nduced OSHOpOIOsEs and SeTu-
relalod falls

- Palptyitic ovary syndome associled with SVP or eplapiy effect
on LH robss

A Siterwisin harol 1004, Gatstri et i ) g
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Mechanisms of Association ||

« Shared environmental or genetic risk factors

- Hesd injury 88 a commaon riek factor for bath epilepsy &
riigraine

+ Predigposing independent environmental or
genetic nsk factors

= Bidirectional relationship: presence of 1 increases risk of
anather, a brain state that favours both conditions? le..

W activity of serstonin, norepinephrine, dopamine, and
GABA implicated in epdepsy and depression

Wiphon B Sbtusrutnen, Manl 1o, Gatetrs o 5 Eplapss 3057

Mechanisms of Association

Cladwirh of ul Epdogdin 20l

Second Epilepsy Mantra

« Epilepsy and what else?

High Prevalence of Co-morbidity

=Psychiatric

# Higher risk ol depresaion, anxcely, prrsonally drscrders,
EEyThoEis

»Somatic

= Higher risk of vascular disorders (cva, ML Pvo, LVH
hypercholesterclaemia), migraine, Gl pes, Cronn's,
eissding), hypertension, systemic aubo immune
diseases, dementia, cancer, obstructive sleep
apnoea, injuries and fractures

Cmfatro S a & Sende: E 2NZ Dwwirndcy ot ol E Casr 2373
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Somatic Comorbidity

+ Higher risk of vascular disorders icva, mi, PvD, LvH
hypercholesterciasmia), Migraine, hyperiension,
dementia, cancer, obstruclive sleep apnoea,
injuries and fractures

= Diabetes, systemic auto immune discases

= Epidemiclogy, 2 major population studies
= UK Ganaral Practice Riesearch Database (GPRD)
abusdy
= Canadian study using nation-wide data from two large
national health surveys, the MNational Population Health
Survey and the Commaunity Health Survey

Gutatyis of o, Wpiepsia J004. Tebas-Tentenc i of; Epdepia 2004

Somatic Comorbidity |

= Infectious, endocrine, neurclogical, circulatory,
respiratory, Gl, genito-urinary, dermatological
disorders and injuries about 20-60% & in epilepsy

« Brain tumours and meningiomas 35 and 31 times
more often in epilepsy

= AD and stroke 7-8 more often in epilepsy

= Migraine in epilepsy higher in men (2.2 va. 1.6), but

usually more frequent in women
Craiatrry of ol Epsiepmes JD0X Tedes-Jendenc o i Epdepaa 2007

Somatic Comorbidity Il

* Urinary incontinence (PR 3.2-4 4), bowel disorders
(PR 2.0-3.3), allergies (PR 1.2-1.6) and back
problams (1.2-1.4)

+ Thyroid conditions, cataracts, asthma, and diabetes
higher PRs in one but not both

= Cancer different risk in different populations
= Increased at severe end of clinical spectnem

Ciatairis o ol Epbepea M4 Teter Desters o o Epiia 3000 Segn o ol Es Res 3500

[CIE—rre——

Crs pmem—

f
.jui“i_l' {

r
]

& e ] B e
Pty e S

Tela - Pombins ol 8l Eplspay J005
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The Psychiatric Comorbidity of Epilepsy

+ May be due to same problem leading to
epilepsy and may be compounded by severity
and duration of epilepsy

- may pracede, co-occur with or follow diagnosis of
epilepsy

= Essential to distinguish between comorbidity
versus treatment side effects as they all come
together when patient seen

% Trwnitha & Sander. Acls BMeuro Scand 3004

Psychiatric Disorders in People with
Epilepsy

I =A%

2 5% = B.5%

6% - 13%
0LE% -0.7%

Implications for Current Practice

+ Very high prevalence of comorbedity
= Important par of the burden
= W it on cosl
= ok in promatung mortabty

+ Most dinic assesaments about seizure control
= Cosmplaant iy Ba BATEUled 1 AEDH
— PP OSSO My B e | fel fegonind

~ [Phiysicians usualy aim lorunsiling | singls Sagnodis

+ Epilepsy should increase suspicion that other
disorders present
= mrﬂnm mﬂm&nﬂ ?vlm&m pan deonders,

= Oifwar conditions. may need Seatment= may help secune coninol
(i, CA, DAT)

Apaie o ol Mo Pychist 20T Nowy of @l 2084

Comorbidity of Epilepsy - Conclusions

Can complicate diagnosis or have adverse
prognostic implications

= Should not deter treatment but needs a holistic
approach

Insight into commeon mechanisms
— Commaon genatic predisposition
- Genetic assessment al earlier stage

= Will have major impact on the future face of
epilepsy!
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LuciaNO DE PaoLA (BRAZIL)

COMPLICATIONS OF DAILY LIFE OF PEOPLE WITH EPILEPSY
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DERROTERO

Definicidn

Génesis

Historia

Carga psicosacial

Estigma en nifios y adolescentes con epilepsia
Estrategias de eliminacidn del estigma
Epllepsia fuera de las sombras

Estrategia OPS

Ley 1414

10. Conclusiones

Lo U L

Estigma es definida por el Diccionario de la Real
Academia de la Lengua como:

= marca o sefial &n el cusrpo

* desdore, afrenta, mala fama

= marca impueita con hierro candente, blen como
pena informante, bien como signo de esclavitud

*lesicn orgdnica o trastorngo funcional que indica
enfermedad constitucional y hereditaria.
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DEFINICION

Estigmatizar y desdoro tienen el
sigulente significado:

afrentar, ofender, humillar, denostar;
poner en aprieto, peligro o lance, capaz
de ocasionar werglenza o deshonra;
quitar la fama, honra y estimacidn a
alguien o alge personificada ¥
menoscabo en la reputacidn, fama o
prestigio.

DEFINICION

Lo contrario a estigma sea la estima, que es la
consideracidn y aprecio gue se hace de algulen o
algo por su calidad y circunstancia,

DEFINICION

En el caso de la epilepsia el estigma se refiere a la
rmagnitud v a la extensidn de exclusidn social
padecidas por las personas con la enfermedad;
dicho rechazo se basa en la percepcion vy el
desconocimiento sobre este mal.

Epdepy 1995 MR(10) 957359

DEFINICION

Epmagmy Bt 13 IV 304 - 06

E— ek )
Lrimrm; Paegana 502 1 845005
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GENESIS DEL ESTIGMA

1. El grupo social establece que algunas diferencias
humanas son socialmente relevantes

2. Estas diferencias se asimilan como caracteristicas
negativas

3. Llas caracteristicas negativas  promueven el
distanciamiento o la separacitn social

4, Para el afectado ocurre entonces una pérdida de
estatus y es sujeto de discriminacion

5. El poder politico, ecendmico, religieso y social otorgan
validez al catalogar una condicion especifica como
estigmatizante

GENESIS DEL ESTIGMA

1. Capacidad del fendmeno de ser encubierto

2. Evolucidn del fendmeno en cuanto se pueda
observar por los otros

3. Magnitud de interferencia o perturbacion
que el fendmeno puede ocasionar em los
demds

4, La alteracién estética que pudiese generar

5. La etiologia del fendmeno como congénito,
traumatico o intencional

6. El riesgo o peligre que los demds puedan
padecer por ese fendmeno

GENESIS DEL ESTIGMA

En epilepsia la auwsencia de predictibilidad, su
visualizacién en piblico v la falta de control, da wna
sensacidn subjetiva social de imperfeccidn y por lo
tanto posible de discriminacidn,

También sa& ha de tener en cuenta la capacidad
individual de sobrellevar la enfermedad, ya sea
ocultdndola, revelindola, identificindose con ella o
legitimdndala para promover luchas legales y soclales.

Lancst Meurol J000:4-171-1T0

HISTORIA DEL ESTIGMAEN T &

EFPILEPSIA

El Cidign de Mammurabi, hacis 1780 AC, edtableci
nafmas G donvivencia  socis,  que  alectabun
dirpctamente a las personas con epilepsia,

Es w8l como lod sfectadod por eite mal no se b
plrmilia ni contragr matrmonio, fi etificar en ok
F3RrRd05 jUdhciales.

Tarnbhin estd descrito qua o compiradar die um esclav,
podis devolveria con indemnizacidn fotal, & este
pridentaba oridi corvulibvand en ol primer mes despudy
& la adguisacin.

[piagrili PO0044:-412:414
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HISTORIA DEL ESTIGMA EN

EPILEPSIA

Hipdcrates (400AC) desmitifica la
epllepsia, al referic que los brujos,
charlatanes, magos ¥ |3 supersticidn
pepular quedaban en entredicho por
calificar esta  enfermedad  como
sagrada, aduciendo que ks dicses no
pusden crear seres impurcs y por lo
wante no e ks pusde culpar de s
causalidad,

1 deamitifics enty padimiento al Ssiinuar fu canicher migico o dving ¥ b
wlbica como una enilermiedad del ofreben, O COMESLINGIE 58 v alediads
peor el 30, il kg y koS wienbos.

Tipdapeia 19795 36 1 58-301

HISTORIA DEL ESTIGMA EN
EPILEPSIA
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TIGMAEN 3 L.

La descripridn previa da pée para gue algunas
personas con epilepsia hayan sido sometidos
3 exorcismas para expulsar al demonio por
medio ded “Rituale Bomanum®™ descrito por
autoridades echesidsticas.

La reforma protestante no cambid el
concepto; de hacho Martin Luters denomind
la epilepsia “morbus dasmoniacus®,

et | b 1 LB - I R

El Talmud advierte a los
padres sobre el riesgo gque
conlleva la infraccidén de las
reglas religiosas sobre  las
relaciones s@uales, que
podrian terminar en un fruto
con epilepsia,

En  algunas culturas de religidn
musulmana en &l norte v occidenta de
Africa, so considera que las personas
con eplepsia estan poseidas por el
fnn, que acorde al gran médico
msldmico 1bn Sina-Avicena (989-1037),
0N Seres FAasecsos ¥ 1ranspanentes,
creados mucho antes de Addn.

IEn Mg iod sfectados je les denoming meioem o tes dlectados por e
finind y et Genigl son vidlod coma bags L infiuencia del dinsd

[Epdepais 195980 KAT- 105

Los incas  tamblén  relacionaba la
epilepsia con aspectos sobrenaturales o
Tanatolagices,

& conoden alguncd rombres indigenas de la epibepsia ooma:

aye huayrd que significa vienta de la muoerte, huanuy oacuy y
owanl keshio corresponde a enfermedad de la muerte, o
Mangui oncuy que traduce enfermedad de |a tristeza.
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ORIA DEL ESTIGMA EN
EPILEPSIA
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i Esfevrmepdladin daniticin, 14 O Joba Pethitung
de 1933 erblranten
o o i e
= rar s
== ——

Eibirilacadn & parucna oon
eralerireedide Bevodilini

Bataga menssl
o B
Fupeirolrens =5l
Dapptis i ety e
Epubtptad T .,
Copur -
Sorden ——
Ak shalnme
Dgbormadaces Frt @
HEGIENE RACRAL  hErimanm Forisg s Bisben rin
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HISTORIA DEL ESTIGMA EN

EFILEPSIA

OPERACION T4

OPERACION
EUTANASIA

SOLUCION FINAL

HISTORIA DEL ESTIGMA EN

EPILEPSIA

En Estados Unides les estaba prohibide o las perionas con
epilepsia contraer matrimonio en 18 estados hasta 1956, y el
altimo estado en abolir esta bey lo hizo solo hasta 1980,

Hasta 1970 era ain kegal en el misma pais, negare el ingreso a
las personas con criss a algunos restaurantes, teatros, centros
recreativos y otros espacios publicos.

HISTORIA DEL ESTIGH

EPILEPSIA

La Corte Suprema de Estados Unidos afirma en 1987
en la ley sobre discapacidad, que la histosia de la
epilepsia es un ejemplo fehaciente, de como el temor,
mias gue la limitacidn propia de la enfermedad, es el
principal argumento para la discriminacidn.

Arch Mewrgl 2002.55:1031-1036

HISTORIA DEL ESTIGMA EN

EPILEPSIA

Lesy Mo. 48 de 1520 Sobee Inmigrackin y Exiranernia

ARTICULD 7o Mo s penmite entrae al teemitonio o la
Replbbca & los extranjeros que se hallen en alguncs & ot
SRS CASON

B A ek que sefren di eedjenackls mental, comprendsends
#n #lls urmbikn b diemencia, I manis, i pacdlise geeeral,
& bk alcoholirason croncns, & bod Bleacos, 3 o spldptions;
@ los idotas; a los cretings; @ los baldadon a quienes su
leside impide el trabajo. En el caso de que en algenas
familas de inmigrantes, slpdn miesbo de el efuviere
omgrendida e b prohibeidn de #ite incisg, b reapidtiva
EtariAn e PRI GU SRS UM G kIS e
erdemibrns o L Lamilia Semn PESONGS SaNat ¥ Gles

Mg Fidel Suane
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Decreto 1060 de 1933

ARTIOULD 1o, Para que un Cdnsul pueda visar
¢l pasaporte de un extranjero, ... debe tenar a
la vista los  siguientes dotumentod: g
Certificade expedida por wn medico  de
reconocida henorabsdidad, en el gue conste que
¢l eatranjera no padece enfermedades graves,
crdnitas © conlagioses, o enfermedades
mentales, ¥ que ne o3 alooholizado ondnico,
stindcn, epilépticn ¥ quie no uia drogas heroicat
o tiicas,

ESTIGMA ¥ CARGA PSICOSOCIAL

Lot grupos sociales formulan reglas, cuya fraccidn comatuye una
derviacidn o pereersdn, v 3l apbosr B854 ROTMAL & pEront con retefiss
partioulanes oo bes catsbogard como intnsos, perturbados o perturbadones.

Ls “deiviacidn” no 81 un hicho Sub b perecnd haya realicsds por ju cusnta,
wing el revuiado de L splicackin de estas rormas sk ol “odensor”

Estas leyes generadorss de estipma feeron v han tido splicaday pars
sbuaciones como etclarizackin, emples, matrimeondo, conduccion, deporte,
FesCne s enkne ofros.

Epdapsia HIGT 43: 506530
Epdipry Baburiour 1056 488-%00

ESTIGMA ¥ CARGA

PSICOSOCIAL

Actitudes:

* Familiares: carga moral, verglenza

* Compaferos: rechazo, sobrenombres

* Personal salud: desconocimients

* Medios de comunicacidn: desconocimiento,
tergiversacion

= Sociedad: religion, cultura, educacion

Epdegriy Behiwiaur DOOT, B0 §8-1E.
Epepay Behawiow 1007, 1:74-T6

™ L

B

IMPACTO DE LA EPILEPSIA

FACTORES:

1. SINDROME EPILEPTICO

2. TRATAMIENTO

3. AMBIENTE PSICOS0CIAL

398



PERCEPCION DE MINDS ¥

CLESCEMNTES

29 nifios de cuanto grado de una esciela de Sa0
Paulg, refirieron qua se trataba de una enfermedad
e morderse la lengua, que podia ser mortal,
contagicsa, seria y debsda a una lesién del cerebeo,

Los autores interpretan estos resultados como un
prejuicks del “inconsciente colectrsa”™ frente a la
epilepsia y consideran necesano realizar proyectos de
educacidn para cambiar es0s conceptos.

Epilepsy Bebaviour 20056501603

PERCEPCION DE NI

ADOLESCENTES

Una enduesta 8 1213 estudiantes de dédima grado

* 9% tenian algn tipo de nocidn sobre |3 epilepsia
* 60% la relacipnaban con alteraciones mentales
* 63% plensan que 83 un impediments para vivie una
vida plena
* 41% un absticulo para llevar un matrimonio
* 57% no tendrian una sctividad sexual mormales
= 40% afectarfa el proceso de aprendizaje
= 5% de los estudiantes perciben que la sociedad
discriming & las perscnas afectadas.
Epilemy Bebuviour TO0G 6492457

MIR

JLESCEMTES

15441 adplescentes narteamaricanos
arroja los hallangod :

= 5% sabian algo sobre epllepsia

= 51% reconooen que no €5 contagiosa
= manos de un terclo tendrian un
NEViaZgo Con una persona con epilepsia
* 4% los consideran individucs
peligrosos

* T6% podrian ser sujetos de mafa

Epilepry Behaiour DOCU; 3 BE8-17%

Estudianies unbaersitarios de Toronto:

* SE% consentinian un Matnimenio con
una persona afectada

+ desconocen i prevalenda de la
enfermedad en Canadd

* desopnoen que ot medicamentos
anticomvulsivos pueden ser teratogénicos

Epilopsia 2002,43:652-658
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969 estudiantes secundaria en
Migeria:

*39,3% causas espirituales

*64,9% no tendria un amigo con
epilepsia

*59,1% no jugaria con alguien con
epilepsia

*84. 2% no se casaria con una
persona con epilepsia

Seizure 2013; 22: 299-302

PERCEPCIOM EM MI

En una encuesta realizada a &4 adolescentes:

* 60% no ve afectada la relacion con amistades, 65%
asisten a citas con amigos o a fiestas

+ B9% considera tener una vida sexual normal

= 30% se siente afectado por algdn tipo de estigma, 53%
mantiens su enfermedad en secreto

+ 70%% nunca habla de su enfermedad en piblico

Epilepsy Behavioer 1005 T-454-478
Epilapsia 1999,40:1715-1730

PERCEPCION EM MI

COM EPILEPSI/

Existir ina relackin entre baja sutoestiog y o estigma, mds entre los
adolescentes entre L2 a 16.ahos

Una actitud positiva,

Mayor podibiiclid de etigma PR preaCupacion o

o sirverklnd di It critie snsiedad v las setividades
[ —— de esparcimiente en

4 fdrpi Ao neln B coniu i ko familia s& relacionan con

* marpor durackin oe |3 endermedad menar estigma

= clage soOMeCOnOmica baja

= asntencia a oenbros de educaton

eapral Eplepey Bebasicur 20034112117

# inlaman degrired
+ pObIE MLHCACEPLS Y JCTLG PlgaLiva.

SMA EN MIRODS ¥

1 ERILEPSIA

Eshadio compans 70 adobsscentes con epilepsia

'i‘ O LN ERpHs OF DaPES SIS SnCuEiTac
oL * Marpor {recusngia depretion
= Anhedcnis
+ Ansndaed setial

La falta de conockmient whoe su enfermedad
penduce mayores sindomas de depeesiin y
anuledisd soclal, a8l como v menor Sutositieg

[Epdepsy Babaviour 20065 5565502
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ESTIGMA EN NIROS ¥

ADCHESCENTES CON EPILEPSIA

Lk mifad y sdoescenlE con eplEpels FRITRCIENa pURSEN wvErle Ml
alectadas por:

+ la estigmatinecide al sentir una fatiga Tieca excesha como barmen para
Magrar ek Dhjethas radimacs y semakes;

* pEdeer una anguitia emecional & intermitente por b impredecible de s
orisis;

# il de un MElimienba Ll mld inbensd pod ju condidida v sobielivad
uh apiehditag interumpids y lragrentado duranie i vida ool

Lo antericr oblgariy & deidroller Euralegias Clinkid v pedapipca pan
PR i EpT RS Mt

Epilapiy Behirasur 20057664678

Investigacidn realizada a 284 profesores de
Tailandia:

* 35% no conocen la enfermedad

« 29 0% la relacionan con trastomos mentales

= 45, E% consideran gue no tlene cura o condrol
* 38% perciben La inteligencia de los enfermos
por debajo del promedio normal

= 36,3% no permitirian ¢l matrimenio de uno de
sus hijos con una persona sfectada

Epilepsia 1599;40:457-501

En Crosas 116 decenies:
b T, porriean qub 18 Epsepiia 6 Felainend [N BETBCEEL
o ALl

S0.I% conun de

X321 profescney griegoy
(=3 ' qu L el mo couns prob de

7 U TR Cofkierss GuE SuBSHt 1 Bttt evtudiunles

Tasles M SIen CFOMES COMS friggot contitenn la eplepiia o
s EluSantel oo un LBoer enerkder de ireparided v
ansieriad en o sula de Clse £ A 30,6 y S0 nEpectivamente

Encussta roalizada a 107 médicos penerales de Australia:

I exiitencis de una perionalidasd apiléptica en un 19%,

b poiibilidad de llevi una vida fdimal & 12%,

I exitencla de discriminacide laboral en wn 85%,

Ia necertidad de evitar trabajo fiskco prsado 26%

i Piegiidad di dwitar 1ralaj0 Mmental sEdenusntes 19% g~
que &l poblics general fo lod entiende BES

o quee ol plblics gererad les tene mibedo enoun 5T

Epllepsia 1954; 15 1284-1247
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El estudio realizado en 182 galenos
en Tenerife, reporta que existen
prejuicio y desconocimiento sobre las
capacidades de l|as personas con
epilepsia  en  cuanto @ 5w
comportamiento,  habilidad para
relacionarse, rendimiento laboral y
académico y control emocianal

Rev Newrcd 2005:40:385-393

En Zambia una entrevista realizada a 276
profesionales del drea de ba salud amraja
estos datos sobre el concepto scbre la
epilepsiac

20% no permitinian un laeo matrimonial
CON URA PErsona con esta enfermedad, el
75% consideran gQue existe rechazo
familiar ¥ en un B8.8% comunitanio o
secial de las personas con epllepsia

Epilepsy Behaviour 2007;10:111-119

B apoys Gl incceadceal  refueiis L
confidencialdad v peneva seperidad en la pericona
alectada

La comumicacien intralamiliar ablema ¥ sincera
reafirms a4 patrones 48 coswhencls wludsbles pars
Sobintllear la enfarmadad & ¢ diario v

Lt Eprmilin compromnetidins Bancan de manen sliva y
critica los mejones servicios mbddioos v sociales; estin
permanentemente disponibles en o acompafiamiento
w on la loma de decisiones sociales ¥ di atencidn en

T o W

M
=

RATEGIAS DE APOYO

Se hace énfasis en gue s s¢ va a rewelar su
condicidn, &l ambiente debe ser propicio y
praparado, para weitar FoTpEEEAE Y
decepciones inneoeiarias.

Se debe reforzar la comviccion de que se
posaen habdidades innatas, que su condschdn
fisica o mental especifica no los hace menos
personas, y que por ko anto esta misma no
constituye wna limitante avtomitica para
paar de todos los beneficios legales
saclales

Lancet Neweol 20064 171-178
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*Log prupos de apoyo ref Iy seg , iy, Ly suinestia, L
confidencialidad v 18 sutcimagen, propiciands un mayor édtc en B vids
bzl y il

{1 conocimeento sobre L enfermedad reduce o bemor Jsacisda oo L crive
corticiahid, ieila prictaas potncillminte ktokihad § aminses o impans
Sgica de la el trat i

oLa pducacide plblca sobee b epilepsla puede dismingir kas tendencias de b
estigmatizacidn v mejrar por ende b calldad de vida de L penonsd
afectadii.

Epilepay Bebaviour 1002, 3; 53-8
Epilipay Betunviour DO02; 3: 521525
Seipgre 3013, 32: 179-1B4

Epilepsia fuera de la:

WAE, IBE, CHuS:

L epilepiis @ ¢ tramoms aeuncligics crdnkn mils comdn y
serio, g adects bocas lan saaas, ecades. clases wociales v pates

L2 epilepsia produce USa enomme Cangd Ssica. mental, social,
econdmich ¥ labond, debido on principio § s SHConGCmins,
EORjURCED ¥ SRR,

Este problesa &5 mayor en i paiees en debimells, domds
hibitan &l B5% de ki perionad con epllepils v b ks Gue i
oonooe e ceeca oe 50 milloner no reclien, nd dagrdsiion,
IR SO LR Al GPOrTuSE.

Epdegaia J00042:196-140 [ Epligiy Behavicor JOOK1-53-58 /
Epdepsis 2000 AT 1034-1100

Declsrscidn de Santisgo de
Chille para Amirica Latina en
& 2000

International
Epilepsy Day

S corving comao dia
mundial de la epilepsia o
SEGUNDD LUNES de
FEBRERD, promoviendo
actividades de reflexidn y
promogidn,

Programs Ampissa Pars Lin Andricas

Aren snteribpica §: Progr ¥ g A Iy il e Loy prncne. oen
epilngs y i PIOIECORN f Sus dereihod Bumans

drea svtrabbgics 1 Aed de servicion de sabid pars la stwnciin de L penonay o
oo, con #nianit en Lo atencidn primaria de tiud 'y L provison de lirmaco
de la poblicidn, inchudin las penondn

Aren witratigics 1 Dducacis

e snpibaprida  iun Lasmiian

rea euiratigics & Fortalecimianto de L capacidsd paes producis, svalu y obilizar s
o PR SODME L epeepria
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Objetiva 1.1: Reducks of sutipna, s Sscriminacién y s sackeiin socisl gue rodes s s
perianin oon eplepsia.

Actiwidoder o néeel reglonol
3.3.0 Elabowar, 3 mivel regonsl, on models of Trahaps § materle SR R
Pl W WSS 0 SOEPRI0S POF S pats. para eear aoelant camgailas conira e
i, b deraranesdn v 1 enchesads G006 Gud oSl § Ui periosdd Con epierrill.

Aitreidoderi o abanl Aocional

3.3.2 Fovrwalar y epb0ABr und Compuha regular y by che butha Conno ol estigema
L degoramanageien da Lt pbriordd. Do pderia

“Pow 0wl s establecen medadas especiales de peDSECTRN Para L pErionas que
padecen epiepiia, se dROIM lod pringigiod v EReamEEntod paRl Su BLERCEA
intagral”

Articwlo 1, Prohibicidn, Se probibe 3 cada perions raturel @ jurkdica, que ealioe o
propiie Cukguier acto dRormInalone, en Cualjulens O s Tormas, g oo
eiiidn b iy erlermeded, W presenibe contr W penena get pedeics de eplegill,

Armhiiabs 8", Prancigec Se 1ndri DOm0 IO FRCR0ES O 13 pRotecchin integral
i lid periinin Gua pidecen gkl

pusidsd: 11 Goblrns i i 4 pars que b iguak
sea real v elective v adoptara meddas en fwor de todas las personas que
adarcan pibapiia, park quE Gk PoCes OF lod mismos denchos, BBertades v
optrhunidades sin ninguna dicrimings e,

Articulo 1§, L perionii con spilepiis estanks protegidi de boda forma &
aploacds ¥ egulscin  discrimisalons, abusha © &8 nabwale
enigrante.

* [y irportanhs reuter coma lan circuniEsscin sfensy s s mers srphracdn bokigics
da uni erfermadad, pusden producr una mnnokscde Gus puede ser m grre qua ls
Frirrah i el

= E5 ol cieo ool e en eplepla, que hEOCameste pof RacTones Culturabes,
PEbOSDS. MIOPOMOED ¥ S0ciabes, Bminen 3 S pETIONas Mectad en o eI
ey o Y ST
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CONCLUSIONES

=

= En la mendicn de bd perionds con epilepsia, B0 5540 €5 REDESIG & aeance o
EperTicis ¥ DEDROIOERE [BB wN JUERIIOD BOETIBGO. lEt IveStgaiones pana o
desamolio Larmacoligg O (RAFEion, SN0 & Dombate O 06 SSPECTOn PEosoriabes,
st lametan ademus B bone Geiaeeolly de L perionds

= s Ran malitads grandes eifusrecn inihucossles y ubsrmarrestiles pars combatis
ol mligea, pire S8 mquisre de Us Miyer onocimiesto o ol bema en ki
probeiionales que Rabain 6o perionad oon epliepsia; ol 500 kol Gue 6 trabaje
innlivichsal vis i drpedar & “SaCHr O B sombie & L persona oon eplepiia” v reienans
o L seaepsiid covmd L Ciusdidind con phe i ebrechedd y deliered.

L

CONCLUSIONES * - "

—

= El prooess de easefinsan sprendinage & b epilepais, regustee de un CONOEMD Mdd
mpli e B sbondie, Terkngane del COMENT) ReCRTENnE RO

= R SRsnen medho €5 6N LEFTEND Inelanio Bk B veIigacion inerdaoipiea,
peTEraE ¥ 000 poshilalad o impann w0

= La conformaciin de propos. S Bpoys y & eductitn & 1 comunided, pusds ysdar
o s recuccidn del extigma.

GRACIAS
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PatriCcIA BRAGA (URUGUAY)
QUALITY OF LIFE IN EPILEPSY: OUTCOME MEASURE OR TARGET FOR TREATMENT?

o/ /]

Introduction

* During the last decades, the concept of quality of
life (QolL) has been increasingly included in the
discussion of appropriate management strategies
for patients with chronic diseases.

* \We have witnessed a steady increase in the
number of publications on Qol research.

ac L
"TROORREREREARAREAA “TIRERNERERRINNRNAT
R, 14 DMLEPSY
- PubMed indexed
— publications on
: R QOL, HRQOL and
= QOL in epilepsy
u [1580-2004)
RTORT L !|
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n Qol research story

1. Development of quality-of-life Instrumaents, that had to
be valid [measured what they were supposed to) and
reproducible [consistent over time in stable patients).

2. Incorporation of quality of life as an outtome measure
In cancer clinkcal trials (comparison of treatments where
differences in response or survival were modest but
toxicities significant).

3. Evaluation of impact: at what extent has formal quality-
af-lite measurement influenced individual patient
decision-making or treatment policies?

(Levine, Gana. 100Z)

_ What do we understand by Qol?

o QOL ks a theoretical construction that evaluates
perceptions of the degree of wellbeing, bath in
different areas (social, mental, physical) and at different
levels (personal, community).

* In practice, everyone has an implicit understanding of
what It Is “quality of life”, with significant varlation
among individuals, including patients, health care
providers and researchers,

_ Qol: Concepts

® calman hypathesls [1924): quality of life measures the
difference, or the gap, st & particular peried of time
between the hopes and sspectations of the individual and
that individual™s present experiences. (temporal dynamics)

WHO, 1995: “an individual's parception of their podition in
lidfe in the cortext of the culture and valwe systems in which
they live and in relation to their goals, expectations,
standards and concerns. It 5 a broad ranging concept
affected in 8 complex way by the person’s physical health,
psychological state, personal beliefs, soclal relationships and
their relationship to salient features of their emvironment™

What is known on HRQol in
epilepsy patients?

' Dewelopment of measurement tools and investigation of Gol
determinants in differen health related conditions. hive been the
central aspects of mast papers, including those fotused on
epilepsy related Qol.

It has been stated that evaluation of Gol in PWE should explore:
* physical or somatic complaints

cognitive fumctioning

¥ psychological state

social performance

economichl aspects

adaptive abilities to cope with selpures and treatmant
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Presence, frequency and for severity of seizures

were the expected determinants.

Adverse effects of antiegileptic drups wara also
an expected finding,

Results an the role of the type of epilepsy are
heterogeneous.

|
|
— .

[ - i) - y -
0 0 n o n )

Qol prediction: multiple regression analysks

r—— i i
Sseiing i T LT3
1 || o | oo | s
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a PE—— o, P g, (et ) At ) s

e

i Arxiety and depresshen clearly

influence self perception of wellbeing,
have relevant impact on Q0L in this population,
althaugh the specificity of this finding is debatable,

A significant part of the variation in GOL measures
I cannat b attributed to the aferementioned factors, so
maost of its determinants remain unknown.
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Role of comorbidities
in QOL in epilepsy

* Somatic and psychiatric comorbidities should be
considered while evaluating Q0L in PWE.

Many neuralogical diseases or conditions underlying
the patients’ seizures may create cognitive and physical
impairments [CNS neoplasm, head injury, stroke,
encephalopathy).

Psychiatric disturbances and psychological profiles may
specifically impact on the results of any self-reported
test exploring QOL.

The interpretation of some authars on depression as
the most relevant factor affecting QOL in PWE should
be considered with caution,

(LY . o
re]

(]

.

n

I When seizure freedom connol be ochiewed, addretsing

RS &t al Predictors of health related guality of life and

costs I adults with
2011 Dec; 53 12):2168-80.

= 53 HROoL studies wene included

= Increases in seizure frequency, seinane severity, level of
depresiion, level of andsty and presence of comorbidity
were stronghy associated with reduced HEOOL.

+ In the 53 multhariate sbudies, ape, gerder, marital statud,
Eypa of Seirune, age at diagnasis, and duration of epilepy
ohd mot appear fo b associated with HRGoL

= Predictive nfluence of educational and emgloyment Status,
rrumbser of pritiepilptic dnags (AEDS) and AED side effects
WS Unclear

= Findings were corsistent across individuals whether
refractory or seltures controlled or mansged by ALDs.

Refractory epilepsy

i 61% of the variance in ODLE-31 seones explained by the
firal model
i Adverse Eects of medication and depressive symploms

are far more important determinants of HRGoL than
seizures themaeles,

depressive comorbédity ond reducing the burden of AED
toudicrty i3 Mleely to be for move beneficial than interventions
aimed gt reducing the frequency af seliures,

L £ 0 At 1241 DN B

Qol after Epilepsy Surgery

i Heurslogy 1999,
*  Posfive effect of ATL on patient concerms and HROOL
* mod, empleysent, diving ssility, and UED use ane importest
postoperathe prediciors of HBGOL

I Sajobl TT ef al, Changes in quality of Iife after epllepty terpery: the role
of Papriritizts shift, Epilepnia 2014,

The relathve impoetance analysls showed a statitically signdficast
increase ower time in the importance of social function, but a significant
decredse in the relative imgortance of selqune wormy,
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- How do we interpret these results?

Which is the gold standard
considered to validate these tools?

* Lack of a gold standard diagnestic test, inter-
individual and transcultural differences, as well as
the multiplicity of factors involved in Qol are yet
unsolved challenges for researchers on the topic.

In Latin Ameérica, theré is some expérfience with
internationally used questionnaires as SF36 or
QOLIE 31, which do show similar results
worldwide, while some locally developed tools try
to capture and identify additional factors and
regional specificities.

Best tool to be determined... L2

Qual Life Res. 1995 Apr;a[2):115-34.

* The SF-36 Role Physical scale best discriminated among groups
differing in disease saverity,

* Generic measures, especially measures of socdal and role
functicning and mental health, were best at differeniating
groups of patients differing in symptom impact.

Epilapiy Behay. 2013 Dec;29(1):497-503,

* Because of its structure, the WHOGDL-Bref ghves cinicians an
indication not only of HRGEL but also of Subjective Well-Being,
a broader construct.

* A sample of men with epilepsy rated their global Gol as highly
as the controd group.

_ SHHmﬂ — qﬂl -

* Recent reports state that PWE continue suffering from
both felt and perceived stipma worldwide,

Higher perceived stigma associated to lower QOL soores.
It s acknowledged that the very first step towards felt
stigma happens during the consultation when the
diagnosis of epilEpsy is given.

Medical students and physicians were demonstrated to
express almost as much stigmatizing feelings or attitudes
as the general population.
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Stigma In spilepsy: orgin through the patient's e

Stigma in spiiepsy: origin through the patient’s life

gl
Health tire warkens

™
b
-
~

Stigma in spiinpsy: origin through the patient’s life

-
™
b
-

Quality of life: outcome measure or

- target for treatment?

* As an outcome measure, we are defining that QOL
s a dependent variable and that it can be modified
through the action on aother, independent wariables.

* Dutcome measure of anti-selzure treatments limited by
the significant but restricted influence of seizwres in
averall Qal.

If additionally considered as a target for treatment,
strategies and actions should be planned and
expcuted for its particular improwernent, both in the
individual (medical assistance) and social (institutiomal
policies) levels,
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* Seizure suppression has always been, and
treatment of depression has recently become,
clear goals of our treatment in the epilepsy clinic,

* support, academic and professional orientation and
antl-stigma measures may be additional components
of aur treatment algorithms,

* Anti-stigma carmpaigns should undeubtedly include
physicians, health care workers and providers.

Anti-Stigma policies
Controversies & Perspectives

* Teaching patients
= Would you ihaw thisn videsi of their awn seizuress

" Te promote peer-interaction thraugh self-halp groups
= ‘Would you artend o sali-help growp if you hod o dwonic
sondition as epilepry

" Infermation en academic professional perspectives
= Tiwingy

* Schooling
= “rolerance” in performances
" Disability benefits vi institutional discrimination

HR-Qol measures
Controversies & Perspectives

* It has been suggested that the narrow focus of epilepsy-
sppcific HRCOL quastionnaires may gha only & partial picture
of a patient’s quality of life

In addition, by concentrating on the negative aspects of life
with epllepsy, these Instrumaents may distract both the patient
and the dlinician from what i good about life, denying the
patient the benefits of "posithve peychology’ and the clinician
the oppartumity to build the patient's resilience.

Cippinary | o b [ty Rmbee WILN

_ Strategies with potential impoct on Qol

* According to identified determirgsits of HROQoL in children within the
first year postdiagnosis of epllepsy, psychosodal Interventions to
imperowe child HBOOL outcomes should address:

* parenting and family stress,

* dpars ared concenns,

* awerall coping.

" AENiCRpAGdy usdance of MANAEING epilepey,

* adherence

+ percahad sigma Wy TP ot ol Tpdepeis 2014

* Telemedicane: & Malaysian comtrolied study showed that being
employed and recelving an additional SWMS-based epllepsy education
programime emenged a4 the significant predictons of good HEOGL
among PWE. L P, Mol WAL Qual Like Rei 3015
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How does the measurement of quality of life in
groups of patients and the administration of a
quality-of-life questionnaire to an individual patient
ultimately improve care?

_ Conclusions

* In additian te the seledion of the bast anti-selzure
treatment for each patient. remember to explore
ather QOL determinants that you could help te
improve.

* Appropriate selection of QOL evaluation toel
acording to your goals

* Be awars of transcultural differendes

* Consider patients’ perspective

* Remember on temporal shifts

wuimprowing our focus

A major goal in the management of
epilepsy patients in clinical practice
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PHARMACORESISTANCE

Pharmacoresistance
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Definition of Pharmacoresistance

* Persistance of unacceptable seizures despite

reasonable pharmacotherapy
= Trial of monotherapy wsing two different first

line agents plus the addition of a newer
antiepileptic drug

* Drugs used to the highest tolerable dosage

Potential
Causes of Pharmacoresistance

Genetics

Tauic side effects of drugs (Allergy)
Severity of seizures (Encephalopathies?)

Tolerance to drug therapy (Periphery, central)
Open blood brain barrier

B &% & ¥ & &

Changes in drug transportation mechanisms
Alterations in drug targets: cellular vs network




Genetic Factors

* PHT responders and non responders in a rat
maodel
Cramay [199) Lpfirpuia §7: L4653
* Responders and non responders can exist in
hurman diseases
Modifier genes act in combination with causative
genes Schasrwscier [H03) Prog Brain Res 135:139-48
= May play a role in the degree of progression
associated with symptomatic epilepsy
Fngesta |196903) Epdleqriy Res 1109-12

Tolerance to Drug Therapy

This may lead to loss of therapeutic efficacy
Induction of liver enzymes

Augmented tonic inhibition in CN5 structures can

lead to reduced sensitivity to GABAergic drugs

[homeostatic plasticity)

General experience with GaBaengic drugs:

Withdrawal seizures alse in non epileptic patients
eg. Barbiturate and alcohol withdrawal

Indication of tolerance: Withdrawal seizures

Open blood brain barrier

Human brain tissue often shows higher tissue
drug concentrations than expected from
plasma C5F coefficient {(Rambeck et al,
Sandow et al in prep.)

Exsudation of plasma proteins

Many AEDs transported in blood by
transporter proteins eg albumine

Open blood brain barrier




Unbound and bound AED levels in
Albumin containing solution®

Table 1. Unbaind and bound AED levels in allburm bn-
aontalning solutlons

Abumicosuiniyg  Detection  TowlAED.  Unbound AED,
o Method D gt

50 s PHT HPLE 1385 1

2 men VA, m 151,53 P

50 js CBE. HPLC 1305 483

200y PHE HfLE 4E45 LT

Llesbyossnal AE DD bt s ACEF gipvimbedeng 04 vt alisrriin doead 100 jirs AP,
Fraa PHT, VPALCEE, snd PHE valh ware decscced by MPLC snd recioimm-
noamay. Akhcuagh tha fres YA concemiragon remasred almaont urchanped,
free PHT. CBE and PHE concentrations " ks
ACEF cosrpared do dbamisfres ACSF.

WA e A, 4 PO g AP - AR

Salsr ot ol [pdepais 2014

Immunological Changes

= Agsociations in literature of focal epilepsies with GAD Ab,
GluR3 Ab and anti-GM1 Ab
el | BO0T) ooty B i 50
GluR3 Ab not specific for Rasmussens Syndrome, more
prevalent im focal epdlepsy
Wignat |01} Reperiogy 17 15114
* Role of immunological factors is uncertain in
pathagenesis and mechanisms of phafmacoresistance
= Dpening of blood brain barrigr may lead to extracellular
accumulation of AED transport proteing and thereby to
buffering of AEDs

*

Drug transport inhibitors
* Inhibiters of P-glycoprotein (PGP)
— Fint generation
5 o, vErapand, Cprlaapirin A

— gtfer ebiecty bevides PG Pnhistion

* Inhibitors of multidrug resistance-associated protein (MRP)

e, probenecid (inhibits MRPL & MRPZ), MK-571




Ectopic expression of drug
transporters

Ectopic expression of drug
transporters
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Efficacy of drug transporters can be

determined
L] [ ] J(/-
s ;-"'/ |..
I
B == t __'_“-.
] / ,-"".
-
e e

ovacy o al, | Feumonci, Bethods, in press

Critique of the Transporter hypothesis

= Unclear which molecules are really
transported
* Expression is not identical to function

* Slice from pharmacoresistant patients do not
have a blood brain barrier- yet induced seizure
like events are pharmacoresitant




Alterations in Drug Targets

* GABA receptors subunit changes - different subunits
mediate tonic and phasic conductances
St [JO003 ) Wewrontd TEMCTEY
* Potassiume-chloride cotransporter KCC2 - up regulation
aszociated with increased seizures
Bl [ F000] ) Mg bt MO T BF
* Sodium channel -Fin of functicn mutation in sodium
channel gene Senda results in seizures
may lead to reduced CBZ and PHT sensitivity

vy O L) Hercadiped 503 B30-50

e PMITS EC = 420l M

- MTE L= ThallpM =

Shift ln ', (i)

B v aritration (i)

W, = 48 Inactivation of K" Cosrtery of ¥ | Wadman, dmaserdem

Alterations in drug targets

Alterations in drug targets

= Subunit change

= Modification by kinases

= Medification by spermines

= Medification by relationship between effects
on inhibitory and on principal cells




Changes in connectivity

Ch I-Acting A | Dunags [ Porth etall cl,

+ High frequency discharges of interneurones
insensitive to CBZ

* Feedforward and feed back inhibition
unaltered

* Extends to chronic epileptic tissue

+ Verified with voltage sensiticve dye recordings

Animal models

* Models which mimick disease or aspects of
disease

* Homologue, Isomorph and predictive

* Homologue: equal cause, equal symptoms,
equal therapeutic option 77

= lsomorph: equal symptoms and equal therapy
option (status models)

+ Predictive: equal therapy option (eg
electroconvulsion, low Mg, PTZ etc)

Maost epilepsy or seizure models are anly
predictive and we do not yet take to the full
extent the construction of homologous
models into account except for many genetic
models)

Many of our models represent rare causes of
epilepsy

Present models of pharmacoresistance lack
validation ie that a drug acting in these
models treats pharmaceresistant patients
successfully




Current Animal Models of Drug
Resistant Epilepsy
* PHT resistant kindled rats
* Picrotoxin kindled animals muass, v ipses
MNPY -f- mice (shaort survival)
* Pilocarpine treated rat entorhinal cortex slices

* in vitro model of drug resistant status
epilepticus incl intact hippocampus

* in vitre models of drug resistent seizures

None of the known models of
pharmacoresitance in animals has
predictive value

Wit woe can learn from these madels
and hope that a drug active in such
moadels helps also pharmacoresistant
patients

Aguired pharmacoresistance: Limbic
status epilepticus
* When not controlled within first hrs often
pharmacoresistent
= Leading to cell death

+ Leading to secondary epileptogenesis alsa in
man

Patient History

= Female Ind year medical student

* First seizures end of november

= Visit to neuorlogist: no treatment

= More seizures

+ Admission to hospital on chrismas eve with suspicion
of encephalitis

* Develops status during night

= Treatmaent delayed

+ Status is pharmacoreistant, progressive edema and
eventual disappearance of hippocampus

= Memaory loss




Pharmacoresistant status epilepticus

Irthacilble by low Mg or 4-AF P

in seute slices from "
entorhinal cortex R
Intact hippocampus before P9 -

Ir witres rsodhels of seinane lile
events are usually
pharmacosensitivg unbess_.
Expasung b low Mg of 4-AF
far pralonged time or in
combénation with GABA A
reCeplon antagonists

Drang e sl 1993

In vitro models of seizure like events

4-AF inducrd weiune bke eveniy 4-AF phus berogulbeg

Al
-

Lt reurrend dhathadges idheind By £-AF pls bitw a0 Sharmairesatsl

COMTMCL COMTOL CONTEN  CONTROL

PV TR P e

P I VPRDEM ML

’ _E_[--q Beiner ot 5 E55
O

Drug refractory status epilepticus: Dysfunction of
GABA-R or GABA release 7

B, wptin btherh i AR agoraki biad Wl il iind dedhiiges
whds non pompetive agorni of GARK S nol Black this scivity

Pledfer ot 5l 1590
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Changes in mitechondrial parameters during seaure- o events
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Changes in milochondrial paramebers during subreguent seipere-ike sventy.

pdiire ol SLE -dncoiated “ﬂ'\flﬂd‘\?‘"ﬂm Dechra of HE-Hsa0ansd
MALH pyaNess ST changes

TS A

Comparaon of 3 protonoder [fonp] induced snd SLE-aswocated AY chasges
Teep leep
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Trnayent in ph . pvhapn g w Froes racical
Eowniy #t ol | Neusopieaial 00T

Lessons from status epilepticus studies
in slices from healthy rodents

Recurrent seizure like events result in
mitachondrial dysfunction and production of
free radicals.

Alterations in mitochondrial function at time
of transition from drug sensitive to refractory
state.

* GABA release is impaired.

Internalization of GABA receptors as well.

Seizures in babies are frequently
pharmacoresistant
* In the intact hippocampal preparation untill
P

= May be related to depelarizing GABA
functions and high expression of NKCC1
= Switch in other brain regions later

Pharmacoresistance in young
hippocampal tissue

Ty Apohes 10 VA, CBZ, PR,
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Effects of the NKCC1 blocker
bumetanide
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Slice cultures

Survive for up to 8 weeks

= Mimick some of the rearganisation known
from TLE patients

- Have reduced seizure threshold

- Are under some conditions spontaneously
active and can present with seizure like events

BOrganatypic slice cultures shane recrganisation with modeds of TLE:
contributhon to pharmacoresistance?
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6. Not dependent on gross dysfunction of GABA A receptors
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Insensitive to CBZ, VPA, PHT but also to midazolam and PHB

Hewever, stimalus dependent

. h A . N afterdischarges are drug

m——— sEnsative in the samse tissse

o . Severity of seinares

N I Wi 4l B ) Phae 2000
= Wiakah ¢4 #l Epibaia 210

Slice cultures

= Slice cultures become pharmacoreistant

* When treated with hypoosmolar solutions and
exposed to frequent alcalosis

Induction of seizure like events in slices from
patients with pharmacoresistant epilepsy

-
= il | What dos ol werh i PasTues Tabes Hhoes
AR sresgoriir, Lo T st raely
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Drug resistance extends to other AEDs
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Drug responses can vary from slice to
slice from the same patient
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Drug resistance preserved in human slices and
extends aften into temporal neacortex
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Multidrug therapy increases likelihood
of seizure supression




Heterogeneity

B e T T
A remm e e

What we do now

Three genes seem to be differentially
expressed in resistent and pharmacosensitive
tissue. New series for confirmation started
One s Kir 4.1

Do animals with reduced expressions of
astrocytic Kir 4.1 channels present with
pharmacoresistance #

Test in human tissue with proven drug
resistance for effects of new agents

&

Summary

There is no simple explanation for drug
resistance

New drugs can now exploit models of
pharmacoresistance including human tissue
Chronic tissue from humans may serve for
identifying new mechanisms

Can be used for pharmacological screening
May accelerate drug development
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