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O DESPERTAR DA
HIPEREXCITABILIDADE NEURONAL

122 Escola Latino-Americana de Verao em Epilepsia (LAS-
SE) é uma atividade educacional 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 ILAE tornaram-se uma referéncia como experiéncia didatica.
Como professores e alunos permanecem em contato préximo por
cerca de 10 dias consecutivos, este tipo de Escola tem facilitado a
integragao entre pesquisadores basicos, clinicos, cirurgioes na drea
de epilepsia e alunos permitindo uma melhor compreensao das
novas descobertas para o beneficio das pessoas com epilepsia. A
122 Escola Latino-Americana de Verao em Epilepsia (LASSE) reali-
zada em Cabucu, Serra da Cantareira, Sao Paulo entre 15 e 23 de
fevereiro de 2018 aborda o tema O Despertar da Hiperexcitabili-
dade Neuronal em sua segunda década de atividades em prol da

epileptologia latino-americana.

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

boas-vindas aos alunos da LASSE-XIl, raz&o maior do nosso trabalho.

A COMISSAO ORGANIZADORA
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CHRISTOPHE BERNARD (FRANCE)

EXCITABILITY IN THE SNC
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ALFONSO REPRESA (FRANCE)
INHIBITION IN THE SNC

Inkitition in the SNC

Alores Reprosa MD, PhD
PAED IEERL LR, Loy |l
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Two different types of synopses
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A ampified classification of corfical intermeuwrons
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SiLviA KOCHEN (ARGENTINA)

ELECTRICAL STIMULATION DURING STEREOELECTROENCEPHALOGRAPHY IN
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ALFONSO REePRESA (FRANCE)
NEURODEVELOPMENT OF THE NEOCORTEX

Meurodevelopment of the neocortex

Alforiso Represa, MO, PhD
ettt e Peeursbioges de la bhedteiras b
FIMED), Carmgun e Liviny, Marselle (France!
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Cortical progendtors: radial gliall cells and intermediate progenitors
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Maolecular control of neocortical histogenesis
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Embiryonic cortical development in mice and macaque
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nigrneurons migrate Tangentialy (o res ch their cortical destination

Migratory routes of cortical GARASTEIC neurcns
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Diffusible mobecubes imobved in the regulation of tangential migration
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Timeline of neurodevelopmental processes in human
and rodents
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Relative timelines of corserved cortical development hallmarks
i human, primate and mouse
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MARINA BeENTIVOGLIO (ITALY)
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MARINA BeENTIVOGLIO (ITALY)
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PeTeER WoOLF (DENMARK)

DO SPONTANEOUS SEIZURES EXIST?

Do spontaneous seizures
exist?

Peter Woll, Dianalund and Florandpolis

o~

Ohésl slarurmgud g g discarsd voluml
auctaritas sorum gl docent” (Cloera)

The mcst frequent abstachs to those wha want
to lzarn i the authority of the teachers

A basic distinction

Tigilh iy provoked by forme local oF fyibipmic indolt
1o the brain (trasma, infection, metabolic disorder eic]

Epslepsy- an enduring disposition of the brain to produce epileptic
SEEs o minimum of oo seiEune ot provoked by iy Soute

condition
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ILAE practical definition of epilepsy [Fisher et al 2014)

Epilepsy is & diseade of the bewin defirsed by any of the following

conditions

= 1. At beast two woprovoked (o refles) selzures ocourring >24 h agart

= 20 urprovolked (or reflex) selrure and 3 probabdlity of further
sty smilar oo thee prnaral recurmencs risk (8 beast G0%) after Two
unprovoked seibures, oooarming over the nest 10 years

= 1. Dlagnodls of an epilepsy fymdome

Consequence

+ Oned apdapsy i dablihed, feituned b condidened 1o Sidur B4
asfonomons sypmptors of the condition.

* For pathents, their spontaneous and ungredictable recarmence s
considened ong of their most distressing aspects: ks of control

Fritz Dreifuss (1926 — 1997)

“Maybe unprovoked seizures do
mal exist at all. We may only not
yet have discovered all the
provocative mechanisms.”

Hippocrates (460 = ca 370 BC)
Omn the Sacred Disease

Treatment of epilegry:
* “hwoid what is Bvourable 1o the diseads and spply
what counderacts i%

* Understanding of seirures as resulting from an
terpday of peovecativg and inhibiory factors

34



Can you provide examples of factors?

Definitions

+ FagibRition » Aor-Epidilic mechantims 1Rl Lemporidily increaie 1he
seinare risk [aloobal, sleep deprival, mendtnuation]

* Precipitation (reflex selpures) = direct induction of a setpure (within
SCONGS 1 MinUbEs] by Sensory of cognith stimulation. Th st
e ipecific b gyndnome, seitune ypes, sametimes individusl
patients.

Seizure provocation

A clinical perspective (500 refractory patients)

The Insportance of Seizare-Inducing Factors in
the Control of Refractory Forms of Epilepsy

Rebyrt B il

Pt Nraay, Gdd @ ke o sl
bt Pagac e, (sighommn
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Aird RB
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Juvenile myaclonic epilepsy

Photosensitivity and Eye closure sensitivity

Orofacial reflex myocloni and praxis induction

Reading-induced PORMs
and praxis induction by
writing Lo dictation

Patient with Juverila
Myncioni Epilomy

Temporal lobe epilepsy
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Temporal lobe epilepsy and smells

1. Olfactady surad (5.5 - 11 %)

E. Aromatheragey [Betti) and seloure srrest by olfactory stimadus. [Efron)
B WG N SEREE GRS DR 1 [Eogere midulation of

e Ebwity|

3 hmuurﬂmﬂnlul:umptmuﬂtbnh’oﬂm:tknub

4, Targerted study ol modulation of EEG spile actihty By
stirmagli mllmlum!ﬂﬂlﬂﬂwlxnﬁkuﬁli pathents
|and npposite relations in kopathic generaliced epilepaies). Only half
e patients waaMected. One TUE pateent Fud b teizure Ssllowing
stirmasdation. (Lunaral of al 20L6)

Conclusion: the solitary publiahed cates ane the tip of an iceberg

Pastient with TUE, low spontanscan spike dansity
Delaryed splis morease folowing 05t

Typical hygservertilitisn response
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Visceral stimuli?

“Clirdcal alrenations Pdicate that tbs degres ol stonomsis Aerveed
wysberm (ANS] sctivity may be important in providing an appropriabe
mikeu Tor the ocowrence of seinees. For matance, bighly emotaeally
charged iluations increaie Fympathetic sotity, which may be
asicsclated with Incresded seloure activity In some patients. Whether the
ANS plays ary moee specilic and direct role in the precigitation of
bt W unkndwn " [Wanaamaker HE, Fpilepida 1985 26 Supgl 1, 531)

Practically no reveanch

Conclusions on TLE

+ Sparll vt b mon [kl than ih IME

# But: many of the recognised Testors are i obvised and miy be mane
asily overiooked.

* Emotional, sensl, visceral triggens very litthe explored.

» *Mahe we just ke not yet discovered ol the precipating
vt b s ™ | D Purid

Meocortical epilepsies: spontaneous?

= [Frontal:
= Cgniral
* Pariefal
* Decipital:

Somatosensory: touch
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“Epilepsies with exogenous modulation™
» EpExiioc 3 wery pecubisr fisding i that the mame
i&ﬁllmﬂlﬂitmlﬂ

Y [MIWDEE 512U,
at othey instaees even s bRECES L3
PREsEt O $E0E S EURE BT Y

f— aaa - - minl
= | eemass [N = -

imhbetigen n nefles eplepsy !

= Guaranha MSH et ab: Provocative and inki
& woea-LLG reuraprchological protecs in
Epdegaly U9

L
Pt mith wrgnwokes sk -

{n= 30 | S
[y ittt 3 [bis) —
Grrly it L {55%) :
Prevuoation sed inhibtien. 11 {X5%) g
[ sl ane: bry Fuiem Bl el fripnrisl e

B e e e e
e b ton s FOAH el reargyes fadoge sl prodeos

Caveat

Drtinitions of Matveoka o ol, Mager ot al, Gearanha of ot
* ROt * T reas of Svage ke Doy
 iriils: = I dpiraaas of ineer LT
:mk” ] = ol il Frbguenly Surisg

Spdon count par 5 min in 50 mis basslin of & JME satnt

Imvestigation of &0 pts with JME

T & Pode B et

(it
[ e o e e e memmmn o s
R e e e b

e el
[ T T e T =

Ty g b

g ot bt a4

et g, S0 - 0 T - O L5 - PR CH 1 O AT Y T LR, (R -

wlalndsa
St CO0URL DET 5 i epOch, caltulaton of C1 of 19 epochs
Prowocation = count in § min best > 93% C1

Irbdititins = couril i 5 men test @ 95% CF
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Results (&0 pts)

Frovocation of ED

Hypervertilateon 13
Interrmitient lights &
Cognitive tidks 11

Inkakstion 5

Hyperverdilatasn 1 - ——

Intermitient lights 3 _:____

Cognitiee tasks 11 e ———

i D COGRTETT FPiM ULATION S| s

BOOME FRET OF STANOAAD EEGT o —

LUNDHR INVESTRGATION =
Pt
e e [
e by B i e -
s
Conclusion

* Truly spontanecus selpures may exist, but cely in some conditicrs

* Kot in others, e IME

v Spontaneaus selrures are rare

* Kot all facilitating and precipRating mecharisms discovered

* Expecially endopenca provocation kttle imvestigated and probably
underretognined

+ Wheve there is provocation there i inhibi pilep dlifiahil
by exDgencus and enogencus stimub

» Knoadedpe could be wsed mmone for preveniion and cosmeraction
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GiuserPE BErRTINI (ITALY)
THE DESIGN OF A RESEARCH PROJECT

DESIGNING A
RESEARCH
PROJECT

A
Giuseppe Berrini, University of Verona

= iscuding of the goal
T e (Pl B g

w ghmmys foliowing the
il sl hish

pal®

SRR = rpver losing sight of e
b chisciive

= gaing the Lappareniiy
B simgiest posnbly thing
& pever aliweny

bachround rsise 1o
b decishans

IS SCIENTIFIC RESEARCH LIKE MESSI?

OR... IS IT INEVITABLY, INHERENTLY MESSY?
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: usually, W's
neither extreme.
mare like. ..

A COMPLEX WEB
.OF POSSIBILITIES

your research will depend
an many varisbles and on
your abality to make the

bbest of any given situation

b1 et gere el s
/ what does a
& backprowsd sswrch typical research
" project look ike?
L oeitem
e e here's a simplified outline
T dats snaiymn.
T piger wrting
your T
project crm e
Sl Tl F;"'g!'
) prtstit P
only a ! —; E:'_ :
subsel of iparisnanis
steps apply in ——
this case S et
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1. &
QUESTION, @2
GENERAL IDEA 72

L
think about the conbent
of lectunes &5 pobential
topics of interast jor
YOUR project

1
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use every opportunity (o gel
imeight fram yous ular, but
do nof delegale chebces and
responsibilities to them

INTERACT
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L
BACKGROUND
SEARCH

Frsd of adl be prepared o go
through a few erations:
the first idea may not withstand
the test of background scruling

& - STAND ON THE
| | SHOULDERS
OF GIANTS

Read your liters
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sdarching relavani e = =
papers is in itself a [S S
skl 1o be developed

witiile Google is
nowadays “second Pu bmed

nature...

Publifed

...consider, s first choices.,
dedicaled scientific databases

moderate bleaming cure to =
use the tools efficiently, but the
gains in resull specificity may
be substantial

3. EXPERIMENTAL. ™5
DESIGN




i 1o design
your study, ,
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ey

+ BpECies. Strain
e T
w
———
histalegy neurapathalogy

imbging  behiwiour | electrophysiclogy (EEG-EMOI

4.
RESEARCH
PROPOSAL

ie- yowr LASSE presemtation

& pichare worth 2 thousand words
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-.but picrures may also “fee fii!.; 1 0 v of

100 - ke it simiple!
—O— wis

gw A\ i
T 8 "-.\i
£ AR et by s
E &0 i'-".'- u—.m::::.um

20 by
. =

&0 100 1000

GOOD LUCK!
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MARINA BeENTIVOGLIO (ITALY)

GOOD PRACTICES IN PREPARING A RESEARCH PROJECT AND WRITING AND
PUBLISHING SCIENTIFIC PAPERS
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PeTeER WoOLF (DENMARK)
ICTOGENESIS IN FOCAL AND GENERALIZED SEIZURES

Ictogenesis of focal and
generalized seizures

Peter Wolf, Dianalund & Floriandpaolis

o~ :

Definitions

+ Epileptogenesis: the processes that establish
epilepsy in a previously normal brain

» [ctogenesis: the processes that generate
individual seizures in an epileptic brain

"Generalized”

* The term generalized in
its present use is

defined by the EEG
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Concepts of ictogenesis: 1970 Classification

= Generalized sz5: “Clinical features do not include any sign
ar fymplom neferable to an anatomical sndfor functional
SyLtem kocalited in one hemisphers. . The redponsibhe
neuranal dischange takes place, if net throughout the
enting grey matter, then at least in the greater pan of it
and simultaneously on both sides.”

The common view of generalized epilepsy

+ "Generalized selzures are commonly thought to
involve the entire brain homogeneoushy”
[PMchially k4, Blumentield H Epdlapsy & Behavior 2004; 5:3-12)

Thalamo-cortical Fypathedis of generalized ictogenesis
[Gloor 1969)

Generalised SW

discharges

typically are

symmetric,

synchronous and = - s

widespread - it e} R

but typically also . Al AL ERL

have a frontal -

accentuation, . (LTI

especially at . e

onset Proipivpical exampie of an absence. from

Loiseau £t 8l Chidhood Abpenoe Epsepsy. In:

Roger et al. eds. Epdemsti Syranmees i
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"Frontal” changes in JME:
1C-FMZ PET

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

but also PO

Hoepp M & Duncan S5 FET in Ko Imuaging Beyond siaciure, inc wvenile soppolonic
el The Jaar symabeme. Sohmdr 8 Saacks T (Gak). g, Lanokey, JO000: & -99.

Morphological findings

Cao et al (2013): meta-
analysis of 7 studies of
IME with voxel-based
marphametny:

= Gray matter density
increased in medial
frontal and anterior
cimgulate gyrus, reduced
in thalamus

Voxel-based morphometry: JME, absence
epilepsy, healthy controls: Betting et al
Neurolmage 2006; 32:498-502

= f: IME pts ws ctrls: fronto-
basal increased GMD

« B; AE pts vi ctrls; fronto-
dorsal = parietal > GMD

= C: all patients with
absences [IME + AE) vs
ctrls: GMD increased in
anterior thalarmes

"pseudofocal” discharge in absence epilepsy

Boy age 7, abassces with eye & e ol (g, CAE, wnirestied
devalion 1o it Beregn oourss. Full responis 8O ethoiuximeds
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Abdence teipured: Indnidual patlerns revealsd
by EEG-FRIR]

Shding window anahyiis of I Mbiencsd in the Lams patient
Frodm: Mosler F ot . Epslapis 2000

Sliding window analysis of 2 absences in one patient

nnrﬁﬁﬁﬁﬁnnﬁnﬁﬁﬁnnﬁﬁ
ERRBRARARAAGRORARESR

PRORRARBERROGRRRRON

GRARERRERERGERAANAN

Authory’ conchusion: BOLD signal changed rermarkably conmiitent in
space afd Timee in dilfenent abedroes of one patient But diffenent fram
pabient o pakient desgsbe smilar EEG patberns and dinicsl semislogy

Moeller et al Absance seirures: individual
patterns revealed by EEG-fMRI. Epilepsia 2010

= 17 absences from D patients studied
+ ldentical findings in all absences of one individual

» Thalamic Sctivation: 16 abs f B pls
= Dafault mode aneas deactivation 15abs f B pts
= Coaudate nucheus deactivation: 10 abs f 5 pls
« Cortical activation 10 abs f 6 pts

+ Frontal: % pts
+ Paretal: 1 pt.
= (no cortical activation: 3 pis)

Benuzzi F et al, Epilepsia 2012; 53; 622-630:
Changes of BOLD signal before and during
absences: 15 Pat

AL onset of SW, bilateral
= BOAD sgral mcrease in
= Thalamus
* Cerebellum
= anterice gyrus cinguli
= BOLD signal decréase in
= medial prefrontal corex
= lakeral parietal cortex
= madialfpostersor gyrus cinguli
= Praccuncus

= [after preceding incresds)
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Conclusion at present

= “Generalized” SW and absences are generated as
resonance phencemsena in a circuit comprising parts of the
frontal, parietal and ocdipital cortex, default mode
metwork {DMN) and anterior thalamaus

Temparal lobe litthe nvalned

Triggened off from variable cortical lod {intraindividually
consistent Y}

Pracuneus the Bading structune
Pathological deactivation of the DMN explains absence?

Are "generalized” szs really focal szs?
& Singhe oF maltiple local conazal triggers seem alten 1o have
a rode in the generation of “generalized” SWs and seizures
= What happens at these loci i not known at present
* Concordant with consistent local onset of $W in EEG?
* Difficult to merge findings of AWRI and MEG

* The signature of absences [ GS5W is the bilateral distributed
syndrome-specific ictogenic circuit

* This does not exist in Tocal epilepsies

* To avoid misunderstandi & clear distnction should be
made beteseen “local™ and “focal™

Are "generalized” szs really focal szs?
* Singhe o multiple local conical triggers seem often 1o have
a rode in the generation of “generalized” SWs and seizures
= What happens at these loci i not known at present
= Concordant with consistent local onset of 55W in EEG?*
* Difficult to merge findings of AWRI and MEG

* The signature of absences [ GSW is the bilateral distributed
syndrome-specific ictogenic circuit

* This dhoes ot exist in focal epilepsies
* To svoid misunderstandings, a clear distinction should be
made between “local™ and “focal™
*good research topic

Reflex epileptic mechanisms: another
type of local input into ictogenesis

+ Photosensitivity
« Eye closure sensitivity

= Oro-facial reflex myodonl (with talking,
reading)

= Praxis induction

Reflex epileptic mechanisms offer unique insight
into natural ictogemesis
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Tv-induced seizures: photoparoxysmal EEG response

TI T8 o e A e v
L] Iy »-—.n-- s

Fpi-tR *W‘vv'f-rw-dﬁ*ﬁ
pd- a0 30 WA W

Td Tl —'—""\--“--' ﬂ-\lwq\bJﬂ—-.--ll'—Ml'm

o _h-_hh__-_F__h'"H* "lj"'.l"a

_'-'rpv'\-l

(LI ——r— B (R B, 1A 1T

Gamma-band phase clustering and photosensitivity:
15 there an underlving mechanism comimon 1o
photosensitive epilepsy and visuoal perception?

B B ! | s, W e, B, P Vil il P, L e i

MEG: “Enhancement of phase synchrony in the y band
{30-120 hz), harmonically related to the frequency of
stimulation, preceded those stirmulation trials that evalwed
irto PPRS, and differed significantly from that encountered
In trials vot fioliowed by PPR o in control subjects™:

“a pathological deviation of narmally occurring Synchroniz-
atian of y oscillations underlying perceptional procesoes
mdiates the epileptic ransition i PSE”,

rPCI = relative phase clustering index

Byachons sairers re—pra—

—— b
R ptimwilation with photapancoyimal nesgonse (FRR)
Blise- stimaslation without FPR

Maoeiter et al (e
spike and wave

image J009) MRT activabion dwrimg
harges evoked by pholic stimuwlation

Comparison of BOLD signal 3 sec before
photoparoxysmal response (PPR), i.e. at phase
of synchronisation of mrtlcalgamm
osclllations preceding PPR (MEG)
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Conclusions

= “In contrast to spontanegus GSW, these results
suggest that PPR (photoparoxysmal response)
Is a cortical phenomenaon with an Involverment
of the parietal and frontal cortices.”

* Photosensitivity reflects upregulation of
occipito-frontal and occipito-parietal pathways:
Basic mechanism of JME (90% of pts)?

Eye closure sensitivity

= SW within 2 (-3) sec after eve closure (= immediate,
gualitative)

* maostly eccipital dominant

= often overlapping, but not identical with
photosensitivity

* found in about 15 - 20% of IME

= related to absences with eyelid myocloni (seizure
type) or evelid myclonus with absence [syndrome):
short reflex loop

= Wisual factor? Dark and lit environment!

Eve closure sensitivity:
Vaudano ot al Ann Newrold 2014; 76:412-27
Patients with Jeavans syndrome, all photosensitive

'|" [ [
ellLLLL | Sc=, ; L)
e =

L

hr Video: ECS in JME patiant
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Eye closure sensitivity o il

+ 30 subjects with ECS
= Different Syndromes
= Oindy with slow eye dosure (supplementary motor area)
= Mat with sutomatic or nodiceptive blnks (Brain stem)

Eye lid myoclonia with absence
Vaudano et al, EEG-fMRI

AL wyw clovune

Praxis induction

Precipitation of seizures by cognitich-guided comphex
mor tasks

Most typical: complex visuo-motor coordination

= Matsisoka et al (2000): closely related to IGE. Found in
50% of JME patientis & Japan

2% - 30% of JME patients in Garmany | Mayer et al 2006)
and Brasil (Sao Paslo group: Yaoubian et al)

Pathophysiology: inberaction of complax functional
anatomical notwork subserving visuomplor coordination
with short reflex loop (propricoeption = myocicni) in
active musculature

Focal myochani in 8 “generaliped” epilepsy 71

Focal seizures in a generalized epilepsy
Patient with arcfacial reflex miyackani snd prases induction

Reading-induced PORMs
and praxis induction by
writing to dictation

Patient with Juvenile
Myoclonic Epllepsy
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Ovolacial reflex myockoni: IME. Reading Epilepsy

Imagng aeiaurs sty & comiined EEGEMG- SR
anuty in reading apslepiy

g-imduced sas L Mokogr pping mouthfjaw

Focal features in generalized epilepsy

Cortical connectivity in JME

BRAIN

R

Mator system hyperconnectivity in juvenile
myoclonie epilepey: a cognitive functional
magnetic resonance imaging study

et Wl i 7 Mo brariaigh  Comrih | Rave® bk i Symamy,
l--ﬁn-nn"mm D L Py S —
[T -

“Working memory paradigm™: a spot appears in
random sequence in one of 4 fields: where is it now?
where was it last time? where the time before?

Hotor nesponse
Network working meamory
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Vollmar ef al, Matar spstem hyperconnectivity in JME: &
cogrutive MRS study. Brain 2011; 134:1710-1719

Study: TR with an @xecutive
frontal lobe paradigm

Eindings:

A+B: motor conneclivity ang

working memory network i

feaithy controls

C+0: increased connectivily

in MME pabiants

Concormitant deactivion of default mode netwark
(frontopolar and prascuneus)

15 hyperexcitabality
B

Nl L0ng Ched MORn

rrssciionic jesrioy

Conclusion

= Pathological activity in a functional anatomical system
narmally serving physiolegical function (complex visue-
motor coordination )

= m the probable basis for praxis induction

= gpipures ooour in @ local reflex loop in the system’s
periphery producing focal motor seizures in a
“peneralized” epilepdy

Conclusion on 1GE: areas invalved in
corticothalamic and intracortical networks

= Thalamus (in particular nc. reticularis)

= Frontal cortex (frontopolar; ventromedial;
supplementary mobor area; primary motor
cortax+7)

= Parietal cortex

= Precuneus

= Default mode areas

= Occipital cortex (photosensitive patients +7)
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The new view of IGEs: system epilepsies

» Epilepsies, usually idiopathic, where the iclogenic
maChanisms use pra-existing functional anatoemical
netwaorks that normally subserve physiclogical function,

= Well-demonstrated by reflex epileptic seizures

= Avanzind G, Manganatti P. Malatti 5. Moshé 8L, Panrica F,
Welf P, Capovilly G. The sysiam apfepsiss: & pabho-
phpsickagicsl Bypothests, EPILEPSIA 2012;53:771-778

Focal seizures

At Queen Square, London, lackson
Rogether with the Heurtdungeon Victor
Harsley (1857-1916) identified
anatomical sites of epileptogenic lesions,
June 12, 1688, first cperation on
semiglogy alane,

Harsley in his report ooined the term
“Taeal™ far thig kind ol seifunes

June 22, 1886 birthdate of semaialogical
significance of the clinkcal presentation,
af term focal, and of epilepsy Surgery.

New nosclogical understanding
therapeutic consequence

Concepts of ictogenesis: 1970

* Partial szs: "Activation of an anatomical and/for
functional system of neurons limited to a part of a
single hemisphere; in which the inconsistently
present electrographic seizure patterns are
restricted, at least at their onset, to one region of
the scalp (the area corresponding to the cortical
representation of the system involved); and in
which the initial neuronal discharge usually
originates in a narrowly limited or even guite
diffuse cortical (the most accessible and vulnerable)
part of such a system.”
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Concepts of ictogenesis: 1981

Partial al, local] seirures

“Partial seizures are those in which, in general, the
first clinical and electroencephalographic changes
indicate initial activation of a system of neurons
limited to part of one cerebral hemisphere.”

“There is considerable evidence that simple partial
seizures usually have unilateral hemispheric
imvolvernent and only rarely have bilateral
hemispheric involvement; complex partial seizures,
however, freauenﬂ'p have bilateral hemispheric
invalvement,

Development of view of focal ictogenesis

= Traditional view: thera is an Eﬂp‘l‘ focus, i.e, a seall
aggregate of abnormally functioni n:urnn!. that itart to
produce splkes which spread from £

= Lisually there ks also a local lesion, the mortllhhlm be
Tound the better your 1ooks of irvestigation.

= Maore recent view: in focal lesional mmsm:ureﬁ
ariginate in consequence of an intenpl
tissues inor ad}wentm the lesion, with nqrrna tl s-sl.-e
e o leds close by,

= There is excess of extitation im the shape of epileptic
digchal and there is inkibition {which also Be in
ewrssll hat contributes to the syncheanisation which i a
central feature of ictogenesis.

Focal ictogenesis: investigation methods

= SPECT [Interictal vs ictal) and PET
= Intracrankal EEG recordings duri reo tive
mgnitor = Lty

= EEG combined with MEG
= Conneclivity study by graph analysis of ECoG
= MMET

= combined with EEG scurce analysis

= sequential analysis

= Diffusicn benscr imaging | tractography

* triggered by EEG

Focal ictogenic networks

= The networks around focal epilleptic keskons arg quite
widetpresd

= It is not yet quite clear to what extent they represent
excitaticn and to what extent, inhibition

= Inhibition contributes. to synchronitation and is, thus, an
impartant factor of ictogenesis
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MRl group analysis of 32 TLE pts
3.5 8.7 et after interictal dschange

Activation: ipsilsteval indul, mesisl and |
cngulate gyrus

Denciiation: sdad, inferior parietal lobules, posterior cingulate gyrus,
Srecuneun, conlralie. poul. Lemg, corlex Fahagrts ¢t &) Epilepada 2007

| TL, cerebelium, bilsteval mi

14 pts with frontal lobe epilepsy

Activtion: buaters cingulate gyrus, ipaitat frontsl aperculum, midial
IFaamug, interndl Chfrisle, Comiraln corebtllum
Deactivition: Maleral cuntus, covalralal ind and sup paretal latulis

20 pts with posterior cortical epilepsies

Bilateral deactivation dlusters in posterior cingulate
cortex and precuneus

Conclusion on focal lesional epilepsies

= Network diseste, toa

= Phiysiclegical fundtional anatomic metworks uwsed for
seipure spread.

= Spizure generatian in individual networks around the
aplaptic lesion

= Built upon existing pathways including long-leop
connections

How are the focal Ktegenic networks established?
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Musicogenic seizures

= Ternporal lobe epilepsies of varying etologies

= Only very small subgroup within this frequent
syndrome

* Many patients have above average musical
abilities

* Hypothesis: ictogenesis in enriched functional
anatomical network serving acquired musical
abilities: network established by learning

= Similarity to system epilepsies

Reflex seizures in focal epilepsies
* Touch-indwced
* Movement-induced (kinesthetic proprioception])
= Startle
* Hot water
* Musicogenic
= Eating
= Tooth-brushing
= Miscellaneous (smells, woices, writing etc)

Touch and movement — induced szs

= Seizure types: focal sensorimotor
= Typically lesional epilepsies (FCD, Rasmussen etc)
= Anatomical relation of trigger stimuli to lesion

* |ctogenic mechanisms not fully elucidated but
probably related to abnormal neuronal cirouitry in
and around lesion favouring hypersynchrony by
loss of complexity

* Probably not characteristic for all focal epilepsies

Focal ictogenesis in idiopathic LREs

= Redandic childhed epilegsy | Comgonenls

= There l§ fo ledkan o constent epleptic focus

= dgE-dep o functional of Immature Systems

in the deweloping brain (&vanzini et al 2002)

= SZUFES Arisd in Th arm and face field of the motor Corex
and can be generated In altermate sides

= [ctal EEG in BECTS, topographic mappireg {Jung et al 2003):

Redandic spikes originate from sulcal or gyral cortioes on

either side of the central sulcus, propagation from central to

mid-temparal lecations aiross the central sukius by

intracortical spreading

Somatosensory spstem (contralateral spikes evoked

tapping or elecirical stemulstion, Manganottl ef &l 1738}
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Focal ictogenesis in Rolandic childhood ep.

* Presumably again involvement of a pre-existing
phyisalogical cortioo-thalamas cirouit Lerving dleep-
generating machanisms.

* Imteraction with an instable corbex in a vilnerable phase of
dhiveloperent.

#= Ends spontaneously 5t maturation of the motor system
responsible for challenging fine-tuned mowements,

= [ifferent from lesional focal ictogenests

Conclusion

lctogenesis of focal saimures in Rolandic epllépsy totally
different From symplomatic facal epilepsies

Uses physiclogical functional anatomical networks

Idiopathéc LRES aré “Syitedm epilepsies” [Avanzin of al
2002}

Obrigado pela sua.,
atencao
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PAsSQUALE STRIANO (ITALY)

GENETIC REFLEX EPILEPSIES: MECHANISMS AND IMPLICATION FOR
UNDERSTANDING PHYSIOPATHOLOGY OF SEIZURES

Cremetic reflex epilepsics: mechanasms and snplicatson for understandang
physiopathology of scizures

Pasguals Siriass Y0, Fhilk

Dvpanimest of Newresclosces, Universiy of Coenea, Maly

Reflex Epilepsies

° Reflex epilepsics refers o a small subset (< 1%9%)
of human epilepsies. in which the epileptic setoure

is triggered by a definable and often controllable
factor

° Several animal species are-genetically or not-

prome to reflex seirures

© Gireat baological relevance as they may provide
clucs o a seminal question: what triggers the
transition from a normally functioning brain to a

seizing brain®
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Eating Epillepiy i Associated ¥With bnitsl
Precipatating Eventi and Therapy
Revivtance

g s, vt By, Fiarsns et . Camian Grens’, s
Ao B!

- .-_:.'-,':_/-*—._'-..._-_
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Visual

Televislon
M

WORLD KEWs

Japanese cartoon triggers
seizures in hundreds of
children

TOR TG TR - That bghe fashany gl of 0 popuslar
TV oo oo I T o S | ety TR
herm e e o brclerda o e
[HE

vy, e Triye fen g Ao sha

- Sedrre bl ey e - T

v o el ke oo afir @ by
Podrmmm

L = SLP )

e et ]

Data on Animal Models (1)

Data on Animal Models (2)

The Papic papie babaon (Senegal) is the
best animal model of photosensitivity

Up of 60% of the animals are phodosensitive

In this model of reflex epilepsy, ILS induces
|1|r_\u\'|1:-|1|,|~. (u}'c“dh und I|b<:r| l.-n'linc I|:u,: |'u.n.|:.;|
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Family data on Humans

There is ample evidence for genetic Imnsmission
of PPR. (Stephani, 2004; Verrotty, 2005)

" The expression of PPR phenotype is influenced by
several factors: age, pender, ethmicity, ormonal
factors, ete.....)

e analysis of the suedinge semiakdahyde dehydrogenase
ALDH AT in patents with kiopathic peseralized

epalepsy and pholosensalinvily

Candida

LT

Sanasnt Lovens
Meike

of BRI polymorphi

K W P Tanios

BRDZ RINGT) ks a Probabile Major Sunceplibility Gene ko Comenon
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Cienetic Dissection of Photosensitiviry
and Its Relation to Idioparhic
Generalized Epilepsy

Genome-wide linkage scan of epilepsy-relatod
photoparcxysmal glecirosncephalographic
response: evidence for linkage on chromosomes
Tq32 and 16p13 -

(W haple-gendema finkage sown for epibepuy-relted
peloRRn AR iy A i alyid
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MLTTATION LFIATE

LG Mutations in Autosomal Dominant and
Sporadic Lateral Temporal Epilepsy
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MELTTATION

LGH Mutations in Autesomal Dominant and
Sporadic Lateral Temporal Epilepsy
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Hed water

-

{od Waler Epibepsy andl Electrophnysa

| Cangs

75



ioms in severe

Spectrum of SUNIA muts
 epibepay aff infancy

mynchy

Family data on Humar

Family h if HWE i found in 7

YT YLY
L duh =
., G O, L

76




¥ omdd o s s sk g el
by b ke g s g4

Xelinked focal epilepsy with reflex bathing seizures:
Charasterization of 1 divtinet spileptic syndrome
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Back home messages

Genetics of Reflex Epilepsies

Reflex epllepsics

Rellex Epilepsics
Conglysions

Refles cpilepsics are a subgroup of epileptic disorders showing mcst
of the fesiures thai make genetic research difficuli e boman epilepsy;

= Clinical heterogeneity

- Heterogenous clsalogy

- Cienetic heteropencity

= Complex mode of mheritance

- Possible_penc-omvirenmenl_milerachi
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REVIEW ARTICLE
Cortical triggers in generalized reflex seizures
and epilepsies
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Reflex Epilepsies

Pathogenesis

Photosensitive Epalepsy

- Al pioscessing of vima] mEorml o in e visus] cones

Reading Epilepsy

= Abmormalities in the vesual sysiom

» Ceniral langeage and coprirtive mechan sma

= Propriocepoive inputs feom the peripheral muscles {jow, laryns and eyes)

Hot-Water Epilepsy
- Abcrrast (hermmonpulatony fysem

Movement-inducod Epilepsy
« Central mechanisms refaed o the elaboration off mavement
= Propriocepting impuls fom saddenly asativalal Suscle prougs
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ALFONSO REPRESA (FRANCE)

MOLECULAR MECHANISMS THAT UNDERLIE CORTICAL NETWORK DEVELOPMENT
AND FUNCTION IN HEALTH AND DISEASE

Molecular mechanidms that underlie cortical
network development and function in health and
disease

Alfonso Represa, MD, PhD
INBED, Marseille (France)
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Mewrcnal migration disorders: clinical manifestations
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Erveironmiental Factors and conditions which can potentially influence
the developing brain
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b) The genetic or ervironmiental cause: microtubule associated proteing
#nd lissendephaly (Tubulinopathy)

A e S ST

e

— T ..

Feng & Wl 2000

b) The genetic or emvironmental cause: MTOR and Focal cortical
dhyiplasia

A devedopmental and genetic classification Tor malformations of cortical
development [see Barkovich et al, Brain 2012)
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] The cell type affected: radial glia désruption in PNM patients
with FLAA mistalions
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Clusestions:

1. Unk between the developmental steration snd the
apibeplic condesn
+  Cell aulonomes changes
*  Webwork changes

Cell sutonomous changes: exploring human postsurgical tamphes and
animal madels for Tubenous Sclenodis and FCDs

Recordings from postoperational human beain tisswse from
TSC patient
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Understanding the pathophysiology of epllepsy In MCDs
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PeterR WoLF (DENMARK), ROTA MAMENISKIENE (LITHUANIA), KATIA LIN (BrAZIL) - TEAM 1
CASE-ORIENTED STUDY 1
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GROUP WORK WITH TUTORS - TEAM 2
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PeterR WoLF (DENMARK), ROTA MAMENISKIENE (LITHUANIA), KATIA LIN (BRAZIL) — TEAM 2
CASE-ORIENTED STUDY 1
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ALiciA Bocacz
OPERATIONAL DEFINITION OF EPILEPSY

DEFINICION DE EPILEPSIA

Dra, Alicia Bogace
oy Saccitn Epilepsia nstituvtio de Mewaologia
i LASSE 2018

DEFINICION CONCEPTUAL

Epilepsy is a sudden excessive and rapid
discharge of grey matter of some part of
the brain, il is a local discharge.

{John Hughlinds Jackson, 1873)
v
ad

+ Una crsis epilépbca es la ocurrencia transitoria de signos
o sintomas producidos por una descanga ancrmal,
excesiva y snordnica de la actividad neuronal cerebral,
(Fisher, F. y col, 2005)

(|
DEFINICION CONCEPTUAL
- Epilepsia se defing como una condicidn neurcldgica

cronica caracterizada por crisis epiléplicas recurrenies.
(Hausser WAy ool 1991) (Blume W. T, y col 2001)

- Epilepsia ¢5 un desorden cerebral caracterizado por la
predisposicion persisiente a generar crisls epléplicas y
por las consecudncias newrobioldgicas, cognitivas,
psicoldgicas y sociales de esta condicidn.

(Fishar, R y col., 2005)
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DEFINICION OPERACIONAL

La epdapaia & und enfermedad cansbral y e considera que exshe
an cualquens da las sigulentes situaciones:
~Poar o menos dos ofisis no provosadas (o reflejas) que o a

©0N INA SARAraciin de mas de 24 horas.

«Lina crisis no provocada {o refleja) y gue ka probabilidad de gue
GEUrTEn Mis crisis gea srmilar al nesge general de recurrencs
lugo de dos crisis no provocadas (por lo menos o B0%.),
ocurmenda en ks siguentes 10 aflos.

~Diagniatico de un sindrome epiképtico.

=La spilepsia s& considera resuelta en agquelos indriducs con un

sindroma apiléplics adad depandisnbs v ik Rayan sobe ok
la edad aplicable al sindrome y en aquelios que han
parmansdids ibres de crisis por 10 afos v 5 aflos sin medicacidn
conira ks crsis. (Fsher y ool, 2014)

¢ ENFERMEDAD o DESORDEN?

+ Epilepsia comprende muchas enlermedades y
condiciones.

» Desarden se refiere a una alteracian funcional qua no
necesaramants pardura,

- Enfermedad es una alleracion funcional mas duradera.

- El térming desonden &5 pocd comprendido por &l plblico
¥ 58 mnimiza la natwraleza severa de la epilepsia, por o
que la ILAE y el IBE concordaron en referirse a epilepsia
coma enfermedad.

CRISIE PROVOCADAS versus CRISIS NO PFROVOCADAS

» Las crisks provocadas o sinfomabicas agudas son aquelas an
las gque un facior transitono disminuye el umbral para las crisis
an un cerebro por olra parte nofmal. Las criss provocadas por
TEL, fisbre, privacitn de aloohol, no deban sev consiceradas
jpara o diagndstico de epilepsia.

= El facior provecador a8 diferents a la sticlogia.

- En las crisis reflejas existe una tendencia patoldgica a
gEnerar crisis por estimulos comunes, que &l pacente no
puade evitar, por ko cual 58 considera que es epilepsia,

- En las crisis no provocadas no existe un factor reversible que
disminuya o umbeal de ka8 crisis.

» Esbe a5 un bisming impreciso porgue no 58 pUSde ESegUrar
que no exista un facior provocadar ¥ su axisiencia no
conirades gue axisla una anormabdad eplaphca dursders.
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T
RIESGO DE RECURREMCIA,

+ En pacienles que han presentado una Onica crisis, pero
tisnen un alte nesgo de recurrencia de crisis, en la
practica se los trala como & una epilepsia,

+ S conoce que el resgo an el casa de ACV, TEC,
infeccitn del SMC rencrter 70001 © 80 NIfOS CON UNA
alteracion estrectural y un EEG con actividad
epdepligena, s, 1w, &5 Similar 8 cuando se han
tenido dos crisis, entre 60-90%.

+ B desconoce ¢l riesgo de recwrence en la mayoria de
los casos individuales v el 60 % es una gula aproximada.

CRISIS UNICA mas LESION o EEG PATOLOGICO

+ No Benan los reguesilos de |a definicidn de manera definitiva,
+ Los estudios disponibles muestran diderentes. resuliados:

- Shinar, 1990: 56%
-Dutch Epilepsy Study, 1998; T1%
- Lawn, 2015: TE%

+ Na hay datos de chmo se combinan o swman los resgos por
lo que hay que decidir en cada caso individual.

+ El iesgo de recumencia estd an relacion al tempo
transcurrido, cuants mayor ¢ iempo desde la crisis menor el
Nesgo (Lawn, 2015)

[
SINDROMES EPILEPTICOS

+ Los sindromes epiléplicos sa consideran coma epilepsia.

+ Epilspsia de la nifiez con descargas centro-lemporales o
Epdapaia Roldndica.

+ Gindrome o8 descangas Continuas durane &l sueikd lenlo.

+ Bindrorme de Lardau-Khefiner.

T
IMPLICAMCIAS PARA EL TRATAMIENTO

~El deagnidatico v la decisibn de tralar estin relacionados
pero son problemas diferenies.

- Debe ser indiidualizado en funcién de:

» Los deseos del paciente.

+ Valoracion anire &l nesgo de una segunda chisis y los
posibles efecios secundarios de la medicacidn,

- Opciones disponibles.

+ Costo para los pacienies.

=Un paciente puede lener una encefalits y ser iralado con
FAE y no ser una epilepsia, oiro tener crisis muy leves yio
muy esporddicas y no Ser iratado aunque
indescutifiemante 5ea una epilepsia
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Evidene-bused puideline: Management of
an unprovoked fire seiure in adules
Fapors vk sl e i e bt
v Ao ) Koy s sk i 1 | s ey

Se debe informar a los pacienies gue presentancn una primerna crisis no
proocada

Bl rersgo g rOCLETEnCia 08 S0 curanty ki prrmaes 908 ahos luego
Oe la cnsis.

- Emmmumnu-nmm und hesidn canetral
praviia, un EEG con all bt . una magen bral
anomal y Crists nochurnas

= Bl inicio precod del tratamiento reduce o resgo de crisis en ke
primancd I aflcs, pand No Mijora |a calidad de vida v an ol lege
plazn no megora &l prondstion en relackn a L libertad de onisis.

= Bl riesige i edescicn Boversos con ol iratimiento de FAE esld en un
angS ening T% & 31% y on general son e y reversibies.

T
CRISIS SEPARADAS EN EL TIEMPO

+ El lapso enlre dos crisis es ambiguo.

- Las efsis en clusiers dentro de |as 24 horas tenen el mismo
riesgo de recurmencia que una crisis (nica Melgan, 2012)

+ Algunos consideran que luego de 5§ afos sin crisis exisle
una remisidn. Esta definicidn no especifica un limfe de
timmpo entre las dos crisis, por lo tanko si hay una crisis al
ﬂﬂ“ﬁg vida y obra a los 80 afos es epilepsia (oligoepilepsia)
[ LI

T
RESOLUCION DE LA EPILEPSIA

- tUna vez diagnésticada la epilepsia esta para siempre?

. Lndmm:tmmdm&mralaMamh
persona estuviera sin crisis por décadas,

« Livg risis puesdien Ser superadas por und berapia exdlosa, ta
persona pusde sobrepasar la edad de su epilepsia y estar
permanertements libre de crisis,

- Por qui resolucitn?

- Remislén- impica |a falta temporaria de enfermedad, pero no su
AUSEOEE.

- Cura- imphca que el riesgo de presentar una crists es similar al
de la poblacidn no afectada, pero luego de una histonia de
eplepsia 8t nunca se alcanza estadisticaments.

- Resusits- implica que la parscna no tene més eplepsia, pero no
$& garantiza que No pueda volver a lener crisis




£ Cueé intenvalo de bempo y arcunstancias deben
caracterizar la resolucidn de la epilepsia’?

+ Mo hay datos adecuados disponibles del riesgo de
recurrencia luego de periodos prolongados de Ebertad de
crisis y sin FAE.

+ El riesgo de recumendcia de crisis disminuye con ¢l bempo
¥ la mayoria de |as recaidas son precoces.

+ Las recidivas son raras luego de bos 5 afos y luego de 10
ahos sin FAE &l nesgo anual de probabilidad de crisis es
muy bajo (Cradwick D, 1566

+ Se eligit definir la resclucitn de |a epilepsia en los casos
de sindromes edad depandienies qua hayan sobrepasado
dicha edad y en aquélies que han estado libres de crisis
por 10 afos y por § afos sin medicacidn.

RIESGOS DE RECIDIVA A LARGO PLAZD

+ EMJ tiene un alevado resgo de recurrencia, pare existen
remigiones én &l largo plazo Sed, P, 2013

+ Lesiones astructurales coma las malformaciones del
desarrally cortical henen un elevade Nesgo de crisis en e
largo plazo Aowiend MC_7012). 8N ofras como los cavermnomas
luego de operados las crisis pueden recidivar en plazos
variables mw_2011),

+ Luego de cirugia del bulo Temporal, el 54% de las recidivas
ocurnen en los pimenos B meses, mieniras que stio el 2%
lueps de 4 afos (Goslner, E_2013)

+ Nifios libres de orisis ¥ sin medicacitn por 5 afos tuvieron
una recurrencia del 6 %. En un seguimienio més de 10 aflos
(hasta 21 afes) ol B1% estaba libre de origis eg AT, 2018,

[
Informacion imperfecta

+ La nueva definicidn brinda relévancia al process clinics
del disgndstico.

+ Requiene capacidades de mierpretacion y diagndstico con
las cuales no siempre s& cuanta, especialmante en el
nivel pricarico de atencion,

+ Existe incartidumibre sobre la potencial epileptogenicidad
de lesiones én la RNM,

+ Sin registro con VIDEQ-EEG, hay situaciones en gue el
diagndstico de crisis epiléplica permaneos incieno,

+ Em ausencia de informacidn segura la expresién “Usled
probablemente tenga epilepsia”, se prefirid a usar ol
concepts de “eplepsia probabla”

T
CONCLUSIONES

+ Sa incluye como eplepsia 8 quisnes con una crisis Gnica
mmmwuuﬂjnmw“m

- Se conoce ashe resgo en pacenbes que han lenide un ACY,
una inféccitn del SNC, TEC y sindromes epléplicos
espacifoog.

- Sa incluyen las crisis reflejas con ol misma valor que las no
provocadas.

* La epdepsia no 83 necesatiaments una condiciin para toda la
vida y se considera resueha si la persona ha estado ibre de
cnisis por 10 aflos v 5 afos sin FAE.

» Lios astudios oo riesgo de necurmancia son pocos, Sa debaria
incentivar mds estudios da recurencia en eticlogias
papacifican.
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ELzA MARCIA YACUBIAN (BRAZIL)

THE NEW CLASSIFICATION OF EPILEPTIC SEIZURES

IR ...

____________ J

A CLASSIFICACAO OPERACIONAL DAS
CRISES EPILEPTICAS E EPILEPSIA

Elza Mircia Yacublan

Umidade e Pesquisa o Tratamanta
das Epllepsi

Haospital 340 Paula
UMIFESP

CLASSIFICACAD- IMPLICACOES
Por que classificar?

* O tipo de crise pode sugerir um tratamento particular;

* O tipo de crise tem implicagdes progndsticas;

= O tipo de crise & dependente do processo patoldgico subjacente;
= O tipa de crise implica em restrig3es na vida didria, como par

exemplo, direcko de veiculos,

E Classificagio- Intengdes

Aoiari
Elsbenr
g

* Desermolver uma classificagBo das crises imeiramente nova, baseada
na anatomia, redes neurals ou patofisiologia;

= pinda nbo hd conhecimento centifico suficiente para peremitie isto;

* Aualizag®o dos sistemas existentes, wma classilicagio
observachonal- classificagio operacional
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Classificacio- O lema
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Crises focais- 2017

* Crises epldplicas focais sdo
aqualas gQue 58 onginam em
redes neuronass bmitadas a wm
hemisfério  cerebral, as gquas
podem ser restritas ou distnbuidas
de forma mais ampla;

By ek 8l Epdiepais 201055104 jobMb-B5
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ses generalizadas

* Crises apiléplicas
generalizadas sho aquelas que
88 ofiginam em alkjurm poris de
uma rede neuranal &
rapedarnente envolvam & as
distribuam am redes neuronais
bl eriais
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Ao wimareal s as e i st | e by e
bt vt ol L agen Ageimss Epdepnp Posaion Fapar of
tha BLAE Charadh i T -

i) Sy S Srem irier d ety et e, S
B T e e

V1 s e b

e sl 4 b

— ity oy, veioy it

ra s ]
—— )
- Pepf=—— = ——

s Midrras Sposbesn  blarian Nabiola Mandes

% LBE

COMISSAD DE CONSENSO DA LBE

105 cinco tipos de envolvimento de

=%

CINCD TIPOS DE ALTERAGOES D CONSCIENCIA

1. A mbes v alucieagbe:

T Crives dacogritivas; alteragbe fungliey cogritivas weperiones com comacilincla
Intactac Epmpla: crivg shiivics;

3. Dafirium gral epildptes [l Ale somaubivol pefidments confeis,
COMpromEiments atenglo, odhos abemed, ducinagdes & dusbes vividas, amnésis
completa 00 Evenin;

4, Crives dakéipticas (verbo gr. diolepein = epllepeins parar, inbermomper)
areponshidade 2 estimulon extemes, smnduia complets do evento;

5. Coma ou diteger apldplicn.

Epsbepeiis D318 SHEL | 1a0-4
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video

video

PERDA (OU COMPROMETIMENTO) DA CONSCIENCIA

Dois tipos de crises com comprometimente de conscincia

0 piiblion Entends b Guands b8 002 qud U Peasod 16 LM DMl
o Dol Suranls wsa crise parcial Lompleca?

Determinagio retrospectiva
da consciéncia

Dificildades crives parcisis complexas ou com comprometimente da conachincs

Um dlassificador ndo treinado pode considerar que, para
mastrar comprometimento da consciéncia durante uma
£rise UMA Pessol precisania estar no solo, imdvel, nio
perceptha & nda respansiva ‘desmalada’),
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Classificacdo
Dificuldades: definir consciéncia

Bcdari
Elsben
Chassr

Consciéncia & um fenémeno complexo
que engloba componentes subjetivos e
objetivos

Consciousness
Os quatro componentes da Consciéncia

Fabert Faaher
Chas

Comeipeesma: 8 dam of wed wih o paacin: o ohcive sspacs ey
e nel o 0 e i TR RO B Ty

Cormidruia o grviedn de Terly e eecion s 8 sl Py corTrrde e i (0w
o ey sy remepria da s peigew g do . responsividad §
=iy

Faberi Faher
Chas

diwrmrarsaan kripwiign o wed G sreeorament
CONMECHTSTRD (5 e G FUBa) ) POOT

Focal aware seizure
Crise focal percepliva

Awarenssa: an aspect of consciousness pertaining o nowiedge of seif and

smaronmeant

Perceptividede: um BEDecio db Snsciined ool pamile o F Le]

o0 8 propno & 30 me ambenie

Awarenoss
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| Focal Sefzure with Impaired Awareness
Crise Focal Disperceptiva

IR RSN TCAIed D DN ISR 1 8 P o) o A ek BT BRIy
D GoC CAME BRSO ETCESS SSEML 4 BT bt o BRI 08

r;.-r:drv‘;-_ TR TN DDA CoTOrErrerin G PTGl & b o e A
s da crem.

Por que disperceptiva?

* Dis= prefixo latino que significa afastamento,
separagho, ruptura

* DispersSo: dis + pergere= continuar = ruptura da
continuidade

* Disperceptiva: ruptura, dissolugdo da percepcdo

FIAS- Focal impaired awareness seizure

CFP- Crise focal perceptiva

CFD- Crise focal disperceptiva

Cognitive
Cognitiva

Cognitha pertainrg o thinking and Fegher cortical furctions, Such
language, spatal parcepson, maenony. prasds. The previous bem for similas
LA Wats payrihe

: periencente ac pensamento o fungbes corticals superiores,
como linguagem, percepcho espacial, memdna, praxia. O bermo poinic
indicada para uso simiar efa palguica.
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. Classificagho dos Tipes de Crises da ILAE 20171
Eatart
Enbar
(=224

Esquerma sim plifi

== ==

=) =

Classificagdo dos tipos de crises ILAE 2017

Crianca de 3 anos B meses
Inicio das crises aos 3 anos

video

Pusia 6 it 60 et complteatts pors  Cudicache e o e Wi
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Classificagio dos Tipes de Crises da ILAE 2017

Encefalite de Rasmussen
Hemisfério esquerdo

Classificagio dos tipos de crises ILAE 2017

Inicio g

Motor
1. M W 1 Wi v
£ et rodipis i
Pl miobed
AL aipacmas aplipiess 3. weelong |iaas ckinaun e
& wectlon-riieam
7. minn
3 L eipasmos spipticon
Inicia nlia motar Mo motor [auskncian]
1. watomiman 1. ke
1. parpd corrporismaris 1. wpn
1. cogreen 1. meceiSecm
4. preconsn 4 weclomags napabran
5. M

Crianga de 3 anos B meses
Inicio das crises aos 3 anos

video

Feermile 0 110 de SRaman Gomgle mepsbares pars o Claasficagbo 6 2ipo de cris
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Classificagiio dos Tipos de Crises da ILAE 2017

Encefalite de Rasmussen
Hemisfério esquerdo

cqa do 0% di 5 A 0
Inicio gesseralizads Inicio descont
Pricepthen Mictor Micfor
1. Mo e 1. W e
. kit 1 e roebpd oo
1 main
4. i e
Mk mobod
i — 5. wetlong {inms ckimaun e N
5. Siprrr i & wentlons wilean
b mbman 7. atirecen
v Y
Inicia nlia motar Mlka mator [audkncian]
1. watmeioaan 1.t
1. parpdp corrpoiamares 1. #pn
1 zogreen 1. meceiimam
4. prexonsn 4 wectlomogs oapabras
5. M
Fetil evahainds pars bals- Mk claiiifadan
chinica bilaveral 1

Regras para classificar

* Ao claasificar orises, 30 deckir se 25 orises bbm inicio focal ou generalizado, o

mésdicn dewe ur @ intervala de condianca de BNs;

Lo b peiepils b cempromelids em guilqued ponls Sursnle wea Siise botal,

eld e cladaifiemds cowwd e Tocal dispedepliva;

O primaing sinal ou sintoma proeminente de uma crise focal deve ser sado

para a clandficacio, com excecio da parada comportamental tranditdria, Uma

ertian focal pomante werd conidersds um ériie de pansds compo i 1

EFn Hntoma for & caracteritics mals prossinente de todi & crise;

Climicos $30 encorajados 3 acresoentar a descricho de oulros sinal e sinlomas;

 proisbvnl uidr examis complemnsnes Card 8 ¢ Lassificacho;

* Criges podem ser ndo dassificadas por nformacso inadequada ou NCapacideds
de inseri-la em outras calegonia
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Exemplos

1. Uma mulher desperta ¢ encontra seu marido tendo uma
crise na cama. O inicie nlo & testemunhado, mas ela é capaz
de descrever um enrijecimento global seguido por abalos
bilaterads. Seu EEG e BM s8o normais.

L. Ui resler desgerts @ saocrins uew markds terdo uma criss na cama. O inkic
o § beibemeniade, mak ol § capar da destrever um perijpedrmento gobal
sepuide por sbak bilsterah. Seu EEG ¢ M 330 normah

¥, Estarise  clastfcad oom e Ik desnonbecios sbnkin-tinica. Wi hi
iy ket pars densrmings 3 o i bl Tocal ou peneralinado. Ma

Clsmfcagio de 1901, #uta crive sevia ingdasuficdeel

2. Num cendrio alternativo do caso 81, o EEG mostra
um alentecimento claro parietal direito. A RM
mostra uma drea displisica parletal direita,
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2. Num cendrio alternativo do caso A1, o EEG mostra
um alentecimentao clara parietal direito. A RM mostra
|urna drea displisica parietal direita,

|

——
== —a—— ———
s — e
= —
— s e
- [y
—— i
g
i [
| m—— [
| — =
| —a—
___ _E

T Mesta oMTumsingla 3 oree pode ber dasiliada soma Rcal evaliade pa 1ako-
CHInKH bilyineal, 3 Gespen oo Ly inari A0 T 1500 TETIEMENEdd0, pOrgie i
ientifcads uma etiplogia foral Ma Clawiicagio de 1981 exta crive sevis cintificads
Cormig e nkcho pecial, proendanamients perarakosds

3, Um homem de 20 anos relata que Suas crises tém
inicio com uma sensacio de paresbesia no brago dirgita,
Esla sensagho progride para abales ritmicos do braco
dirgite que duram 30 segundos. Ele mantém a
perceplividade & a memdria do evenio.

video nos slides

1. L b b ) el P sl BLideh £7H4ER M bR £ LT
seniaio S0 paneslenis ng Brags drelo. Eils setaaclo pregride pars
absaierk Fit=o S Dein Srets qui durlm B wegundes Bl Stantbm &
RTINS & & M 00 Fvenio.

Clasufcachs dow bpos & ariser ILAT 2017

1. Bt urm everlo pom rundeileg des segquentai
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Como descrever manifestacbes sequenciais?

+ Esta & uma crise focal (inicio ndo molor) sensifiva.
Descricies adicionais sfo Meis, dai a descrighio como
progredindo para atividade cldnica do brago direito;

= S& 08 evenios molores e sensitives forem separados ou
o dinico considers que seja, duas crises separadas
{bifocal ou multifocal), cada componente deveria ser
classificado como uma crise separada;

* Na classificacho de 1931 ela seria classificada come
uma crise parcial simples sensitivomolora. Uma
vantagem da classficacho de 2017 & a especificacho do
inicio sensitivo, o que acarreta importncia clinica.

4. Uma mulher de 25 anos descreve orises que se iniciam com
30 segundos de uma sensagio intensa de que ‘esth tocando
uma missica familiar’, Ela pode cuvir as pessoas falanda, mas
depais ela niio pode determinar o que eles estlo dizendo.
Apds um episddio, ela estd discretamente confusa, & precisa
‘s recrientar’,

A, U meglher de 35 aras detoness crises e b braiam oom B sepundos de ema
B HVRETAD S T 10 g Pica Rmiliar, ELD pede DA 38
31008 Falardo, mas e #ls nbs pde DEEITAE O G sl ER0 doenda,
A urm epinidan, #1 #d SLEITENDE (01, B RRDRD UE RO,

Cansificacho dos Tipos e orives ILAE 2007

Mg T
ii i } I'i

u“fnwn
I

b rides kil
4, s crivn perian clapcaday roma crises kecah dhypercrptiven. [misor & pacmin lone
£apas de InteTegr tom weu e, als nbo pode nterpreti-ko o foa dncretsmente o
egundc 1 regrs, 1 5 perieps ko & Comermmetels B quUAkiLET FOnto dursnte wma crise
teal, rla v clnaiesda come arhe fotal dnperonptive.

5. Um homem de 22 anos tem crises durante as quais
permanece completamente perceplive, com os ‘pelos de meus
bragos muito erigados’ & se sente ruborizade,
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5. LI arrem e 12 vl DS LTSt Gharinle 5 (it P TRECE LTIt
BT, COM O ‘B0 0 P Deages rEaioE & 8 1 Nt

Classificagha dan tipsa de e ILAL 31 Y

5. 530 cLa It (0 Crises Fodain BEronptivad Ao Matarat SURanimic. o,
LI R ERTTIE, CTe B3 (TR Sutnndmic. A clasitaagdo de 1381
SRS G CTINES [LITLES EThEl SUSonamiat

ili. Uma menina de 14 meses tem flexdo de ambos os bragos com
| flexlio da cabega durante 2 segundos. Estas crises acormem e
| Erupes. | GEE'G mastra hlprsamlmii cam descangas b-liwrib

video

,,. vt t::*h

.-'.'ilr'-"- *"?alﬁ'\ulfu;'?fr W‘-
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E. Uma menina de 14 meses tom flexio de ambos os bragos com
flexbo da cabeca durante 2 segundos. EStas crises ocomem em
Brupas. O EEG mostra hipsarritmia com descargas bilaterals.

%
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s e

imi}

& Pely ndormacso sunikar, 0 Mg o rss Gesve SET IORder B COMTD ST,
Rl prR . penerairsdor A Tl B30 [#w O ST # 00T
infantin, wm @ niermacio ackciones.

[ 7. Um homem de 7% anos relata uma sensagdo interna de
tremar noe corpe. NBo hi outrads informagies disponiveis.

7. Urn harmem die T3 ancs relsts uma sesssglo intema de Inemor no corpo. Mo ki
cutens informaBe dnponien
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Krgmmsr 1o e sus'bering of srisure pe

Pl i1 all Epdeprila 2007587301

= N¥o temos ohjegdes para a elaboraglo de wna lista com
chdigos para uso da Classiicacio por grupos espedialitadens.

o

BAbrria WAors Livas g

s Mg Spowbesn  Wlarian Nabiola Mendes

s LBE

COMISSAD DE CONSENSO DA LBE

Muito obrigadal
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TP TTATEART TPz )
MARIA LuizA MANREZA

THE NEW CLASSIFICATION OF EPILEPSIES

CLASSIFICACAQ
DAS SINDROMES EPILEPTICAS

Maris Luiza G de Manreza

= LBE

e
MEDICINA

DESEMVOLVIMENTO DAS CLASSIFICACOES

TRAITE DE L'EPILEPSIE, TISSOT, 1770
Clacedlicncio das eriecs cpilepticas, Wi

Clamsficacio das epilepaias ¢ vindroses epilépticas, 1583
Claceufienzio das epllepaias ¢ sindromsses epibtpteas, 1080

Progosta pars dassificagio das rpiepsias © sindromes epiliptices, 2001

Diefimacio de crive epiléptica, 2005

Dieflabho comeeibaal de epllepala, o0
Proposta de organizagio das crises epilépticas e das epilepsia, 2000
Defisigio opemconsl de epdepsia, 2014

CLASSIFICACAQ DAS CRISES EPILEFTICAS
E DAS SINDROMES EPILEFTICAS DE 27

EPILEPSIA
Definicdo conceitual (cientifica

-

Epllepsla ¢ um distirbés cerebral caracterizado pela predisposicho
persistente do cérebas & gerar erises epllépticas ¢ pelas
consequineins neurehinbigicns, eognitivas, pstooligicns ¢
wisginks denin epmdigio. A dofinigio de rpelepeis rogques a

iriacia de pele menos uma crise cpaistic,

Findbws ot sl K pllpedan Dimirl, g of oo -2
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EPILEPSIA
Definicdo operacional (pratica)

-
+ Epilepsia & uma docnga do olrehio corscierizadn por wma das
segninbes comliooes:

» Pelo menos diuss crises nho provocadas (oo duass erises
reflexas) ocorrendo em um intervalo superior o 24 homs;

v Limkn crise mio provecads (oo uma erise relless) o chanee

il mma meova crise estimada em pelo menos G09%;

» Dagndstico de uma sindrome epiliptica
Wik i ol Bpilopain P01 2444 djcaT0a]

WRWILAL org by Pesspr Padm Fress iathe s s

e 280 7 Classificarion of the Epllepibes

A.'GEHD‘A. J0NTSE: 512

< Importinecia do tema

* 1o PFASS0 - Diagndstico da erise epiléptica

< 20 PASS0 - Diagndstico da sindrome
Epilepsias generalizadas idiopdticas
Epilepsias focais auto-limitadas

+ 30 PASS0 - Etlologias

CLASSIFICACAO DAS EPILEPSIAS
Propdsito: Diagnostico

Linguagem transparente: usa palavras que significam o que dizem

CLASSIFICACAO DAS EPILEPSIAS
FINALIDADES

+ Finalidade principal: diagnistico dos pacientes
= § pesquisa om opilepsia

= o desenvalvimento de terapias antiepilépticas
= comunicagio em todo o munds

+ Origem -> documento apresentado para comentdrios do
pitblico em 2003
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PROPOSITOS DA CLASSIFICACAO

+ Compreender o tipo de erise do paciente bem como os
outros tipos de crises mais propensos 4 OCormer Nesse
individus, os potencials desencadeantes para suas crses,
& muitas vezes, o prognistico

+ Informar os riscos de comorbidades, como dificuldades
die aprendizagem, deficdnes intelssiual, caractaricticas
psiquiitricas, tais como distirbio do espectro do
autismo & o fisco de mortalidade, inclundo SUDEP

ESQUEMA PARA CLASSIFICACAD DAS EPILEPSIAS

+ Trism mivels, para permitir s classificagho das epilepsiss em ambéentes
clinicces diferentes

i~ Tipo e erise, de avordo oom o meea classilicacio da TLAE de 2007
2- Tipar epilepsia

F- Sindrome epiléptica, onde wm disgndstion sindrbmion capecilics
poade ser fizibo.

+ Exiologia ao longo de cada etapa, dividida em seis subgrupos,
splocionados. pof sias polencial consegquineias lerapisticas

+ Comorbldsdes

ESQUEMA PARA CLASSIFICACAQ DAS

EPILEPSIAS

PRIMEIRO NIVEL
TIPOS DE CRISES

1- Diagndstioo do tipo de erise epiléptica de acordo

com a atual classificagiio de crises epilé pticas
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SEGUNDO NIVEL: TIPOS DE EPILEPSIAS
+-EPILEPSIA FOCAL

am hemisiErie

+ Podem ser vistos viirios lipos de erises: focals perceptivas, focais
diisperorptivas oa com comprometinsento da percepeiio, focais
EnloEas © RS0 mobiras o crised focais cvoluindo pam orises i

clinkcas billaterals.

+ 0 EEG imterictall tipicansente mostm descangas epileptiformes Socoais,

mas o dEgnostioo dive ser feita com hases dinicas, corroborado peles
ackados & EEG,

SEGUMDO NIVEL: TIPOS DE EPILEPSIAS

2= EFILEPSIA GENERALIZADA
+ Crise cinicamente generalizada + wm suporte:
= EEG - atividade de complesos de espicula-oada generalizdos

Imdividuns com epilepsias generalicadas podem ter wma variedade
e vipos i erises, inclaindo orises susinda, micclmnica, Aiasea,
thmben & Daben-clinkaa

+ ATENCAD: pacienie com convulsles 18nico-clinicas generalizadas
¢ EEG nosmsal. Neste casy, & evidincia de supone para o diagndstion
e epilepsia gencraliceds, seria PIesenich CTEGS GULTES 0O
mibsckinicos ou wma bistdria familisr relevnbe

SEGUNDO NIVEL:TIPOS DE EPILEPSIAS
- EFILEPSLA FreCAL @ GENERALIZADA COMBINADAS
« Pachenlis que apirecilam Lailo ciises Tocals oo gonoralicadas,

+ () diagndeticn de ambos os tipos de crises £ feibo com bases clinicas,
cormdorado pelas descargas mo EEG.

+ Regisiros letals sbo dets mas nbo essenclals
« 0 BRG inferictal pode mostrar tasdo espicula-onda generalizada como

esrargas epibeptafurmes Ticais, mas atsviale epileptilieme ndao ¢
exigida pars o diagnistien.

ey Py

SEGUNDO NIVEL
TIPOS DE EPILEPSIAS

# EFILEFSLA FOCAL ¢ GEN ERALTZADA COMEBINADAS

« EXEMPLOS

s Sindromes de Dravet ¢ de Lennox-Gastaut

<0 (UE FAZER COM
= Multifocal -> focal
* Hemisférico-> focal




SEGUNDO NIVEL: TIPOS DE EPILEPSIAS
4+ EFILEPSIA DESCONHECIDA

« Tigead g dle e s] ddesconhocidols) o
# Niko tem seesso a0 EBG ca
¥ EEG nio-informative, por exemplo, normal

Faxemphis: pucione que agmesenles vhrias crises TOG simsé ricas sem
earacieristicas focals ¢ ERG noermal

[
SEGUNDO NIVEL — =
TIPOS DE EPILEPSIAS

EFILEFSIAS EM (JUE O DLAGHNOSTION FICA NESTE NIVEL

Hp'i|l.'|ni:u s (ks fmdo & p'.rse-in'| farer diagndation & uma
sindrome ou de uma eticlogia

+ Muitos exemplos

* Epilepsia do lobo tenporal

» Crises thnico-ckinicas genernlimndas em amn crinnga de 5
A0S OO tspcin.lhs peneralizadas o EEG

* Paciente com crises focals dispereeptivas ¢ crises de susincla

» Pacicnie npenas com orises tonica-clinica: focal oo
generalizada

TERCEIRO NIVEL

« Conjasie de carascierisibeas como:

* tiipos de crises, carncteristicas do EEG e de imagem que tendem
& OooTer em comjusio

& juladle, como dade de infcio o remnisa®io {guasdo aplcivel)

® (atores desencadendones de orises.

= variagho durante o dia, progadation por veres

= pomorbidedes, como disfungiio intelectual o peiquidtrics

+ Embsra o EEG a imagem possas par veses berem Implicacies
ctiokigicas, prognisticas ¢ de trataments associadas ........
< ATENCAD: usna sisdrome nia tem uma corpelacio um-para-
um com um dingnistion ctioligion © tem o proposito de oricntar
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TERCEIRO NIVEL

+ Algumas sindromes eplépicas ndo 5o reconhecidas. pela ILAE
« Alpeman gindromses epilépticas go reconhecidas ILAF,

« e, epilepsyd ingnosis. - uma relacio das epilepsias ¢ das
etilogias mas podem orientar a conduata

hitps./fwww.epilepsydiagnosis.org
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ETIOLOGIA DA EPILEPSIA
ANTIGAS E NOVA CLASSIFICACAO

IRORATHCA s .
frmackopa porsm A prrTal e QEETICA
AL
Bik B
AMTEALATI L EFTRUTURAL METABILIAA
{nlerrchs i 100 rlervbila o prrsmmbla)  [lsbiriies. slarostes distinel INFICKey
s
CRIFIERIER NS [T ERORH D

ETIOLOGIAS

Eraefaling
Radmasigen

5. Imunes

6. Desconhecidas

Seraller o al . 2004

[Estrutural]
ETIOLOGIA ESTRUTURAL

+ Anormalidade estratoral que tem risco estar assoclada
com a epibepsia e & visivel nn neuroimagem

Adquiridas: AVC, trauma ¢ infeegia
* Podem ser

Gendticas: maliormaghes do deservolvimento

+ Les@io estrutural sutil -> estudos de RM apropriados

usando protocolos especificos de epilepsia.

ETIOLOGIA ESTRUTURAL

+ Associagies bem reconhecidas dentro das epilepsias com
uma etiokogla estrutaral

= grises masiais do lobe temporal com esclerose do
hipocampao.

L=t :rla'l\lim.‘- ik B A ok ||||Il slaliimios

» sindrmme de Rasmussen com: hemicomulsdo-hemiplegis

epilepsia

« ) meeombocimenio dessas nssorkspies & importante para

assegurar que o exame foi coidadoso & possibilidasde de
Chrirgia
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ETIOLOGIA GENETICA

+ Epilepsia gendtica & a gue resulla diretamente de uma
I'nl.'ll.u,;l'lu ;l'rnl"'l ica 1,\_||'.'|'||_1_'i|j..| HE [HEA L |1|.i|]..,| T gibE s i ]
=30 um sintoma cendral da doency

+ Bn maboris o gene nio & conhecido:

histéria familinr de uma doenga sutossdmica dominante com
geme defimido on ndo

eftiologia gendticn sugerida por pesquiss cli
oo a mesma sincdromee, como EAT DL EM,
Existe uma base molecular

jea em populsgies

ETIOLOGIA GENETICA

GENETICO NAD SIGNIFICA HEREDITARIO

* Um niimero erescente de mulaghes de novo estd sendo
identificado tanto em epilepsia leves como graves

* Pacientes podem ser mosaleo para uma mutagioe

* Uma eticlogia genética ndo exclui uma contribuigho

ambiental

ETIOLOGIA INFECCIOSA

+ B a etiologls maks comum em ioda o mendo

+ Remalin dirciamente de ama infeegio conbeckds em que erises sho o
sintoma central da doenga

« N0 confundir com crises sinfomdticas agudas

« U eliologia infeociosa bom implicanies: terapialicas expocilicas

« Fala etialogia por veres lem um oorrelalo cainstural

+ Exemplos comnns em reghles expecifiens do mumido incloem
neurocisticeroose, tuberulose, HIV, malinia cerebral, panencefaliie
osclerosante mehaguda, toxoplasmese conchral © infooplos conginitas
oo o vires ks ¢ ctomegalovirus. Estas infeogples, por veses, b
ums correl o estruturml

ETIOLOGIA METABOLICA

< A epibepia f o resultada direto de urs distdchio meshilio
conheeide ou presumnsdo bo gual o sistoms central do denisbes
sl as eriscs epiléplicns

+ Algums sio distirbios metabSlioos bem definidos com alleragies

i B exrgania s oo & prrdinia, avinhiscbopalias, pirkdisdna
+ Algues tem etiologla gemdtien ouitros sho adquiridos

+ 0 disgmdetion & importante porque tém implicagies terapdnticas
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ETIOLOGIA IMUNE

' A epllepsia resulta de uen distirbio imone no qual o
sintoma central do distirbio siio as crises epilépticas

" Ocorrem tante em adultos com em criangas

* P ser diagnosticada quando hi evidéncia de uma

inflamacio imuno-medinda no SNC

< Tem implicagies terapiuticas como as imunoterapias

TERMINOLOGIA
ANTIGA E NOVA

LEE

TERMO ANTIGO
EPILEPSIAS GENERALIZADAS IDIOPATICAS

EPILEPSIAS GEMERALIZADAS
IDIOPATICAS

« DISCUSSAO
= “Idiopéticn™ = nenhuma eticlogia conbecida ow suspeita além da
prodisposicio hereditdria == improciss
mas..,
= Gendtica @ "herdada”
» lmpontiineis de mubspies de nove em opdlepsias “leves ¢ graves”
= Problema critheo do estigms em slpamas partes do mundo

+ EFILEPSIAS IDIOPATICAS GENERALIZADAS ou

+ EFILEPSIAS CENERALIZADAS GENETICAS (RGC&), poderka ser
kil Ben datea o e exlstem evidineli de qise s trata de
etbologia gendtica: pesquisa cm gmeos, cbe
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A epilepsia e hereditaria?

« Dwpende do tipe de epilepsia
< M maboria dos pacients com rpikepais o em sma forma herediticia

o A eptlegmia famibar
{esmcer, 5 200 Rip

et e N e bonkon gk pacienles
neln, S0, deabetes medlinis. 5006)

< & epilepsia familiar peralmente tem progrdstion freorkee] (responde sos
FAE, & autolimigada, comorbidades, oo

« A cticlogia gradtica ¢ klentificada cm uma pequena fragio de pacienio
particularrrente om eacrlilopation epiléplica de ikt feorste

A& mutacho de um gene nbo necessariamente pesulls £m wma lonma
heredithria de encefalopatia epiléptia

Genético = Teste Genético

« Mormalmente, a mutagio ndo & conhecida
< () acesso a0 teste genético mobecular ndio & necessdnio
+ Diagnosticado na pesquisa clinkea, por ex.: gémeos, familia, ete

> 8

EM.J gémeos; Lennax id4i EAl gémeos; Lennox 1950

AUTO-LIMITADA e/ou
FARMACORRESPONSIVA

+ Substitoem o termo benigno na caracterizacio de
determinalas epilepsias

» Epilepsin nio deve ser considerads henignn pois pode estor
associsdo efeitos cognitivos transitdrios ou duradoars bem
e conseqetncas psicossoclals significativas

mias; por oulre lado

o As erises podem ser controladas oom ou mesmo sem

medicagio

AUTO-LIMITADA efou
FARMACORRESPONSIVA

* Inbcio na infincia

* Epilepsia sutolimitads com descargas comrobemporais
(Epilepsia Rolindica)

* Epilephias awlalimiladas oocpitais da inlf@ncia, oom s
forma de indclo precoce descrita por Panay
forma tardia de Gastaut

orpaoilos & 5

* Inbcio na adelescéncia ¢ na vide sdulia
* Epilepsias awto-limitadas do lobo frontal, do lobo
temporal o do lobo parictal
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EPILEPSIAS NAO RESPONSIVAS
+ Substitnem termos como:
= Epilepsias catastrificas

* Epilepsias malignas

NOVAS DEFINICOES

LEE

e
ENCEFALOPATIA EPILEPTICA

+ Encefalopatin epiléptica - a atividade epileptiforme por
55 comiribiai para o comprometimente cognitiva o
comportamental & cima ¢ ol do esperado pela patologin

subjscente

* posde piorar com o passar do tempo

= a melhora da atividade epileptiforme pode melhomar o
consequente distirbio do desenvolvinsento

» ol per splicdvel o epilepsins em indns s idsdes

= deve ser utilimado mads amplamente do que apenas para as
epilepaias graves com inkcho na infincia.

* Exemplos: POCS, sindromes de Waest ¢ de Lenmon-Gastant

Berg AT o ol Dplepeia. I8 48T
[ T —

ENCEFALOPATIA EPILEPTICA

comitribair para o Ponta-onda continua
omprometimendo cognitiva e durnnte sona lenfo
commportansental masor ¢ abém
daquele que seria csperado pela
patologia subjacente ¢ que pode
ploar @9 loago do temps

S—— ‘%ﬁ’ﬁ#uﬂt’:mh}w
mdsidels ﬂ?ﬁ;
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ENCEFALOPATIA EPILEPTICA
E/OU DO DESENVOLVIMENTO

+ Para muitas encefalopatias, existe um componente de
deseevolvimento independente da encefalopatia opiléptica

+ (b atraso no desenvolvimento pode preceder o inicio da crise

# Co-moghidades? Ex, Paralisia conchral, distiirbio do espeetro
autista, deficiéncia intelectual

+ Resultados pobires, mesmo que as crises epibipticas. parem,
por exemplo: KCNGQ2, encefalopatias STXEPL

EMCEFALOPATIA DO DESENVOLVIMENTO

< Encefulepatins do desenvolvimento -> domgas que tém

conseguncias direlas whee o desenvohimento iplependente ¢

por vezes abm do efeito da atividade epiléptica frequente, Pode

haver:

= atraso de disenvolvimento pré-existente, complicaida por
parzda cu mesme imducho apds o inicio das erises ou com
irises prolongadas

 alteracko descmvolvimento no comtexto de um desenvolvimento
normal, com a desaceleragiio surgindo antes mesmao da
presenga de atividade epiléplica frequente na EEG como na
sfndponse die Dirvet

Fillei it |E il Epliepida. MI7 |

ENCEFALOPATIA DO DESENVOLVIMENTO E EPILETPICA

< Encefalopatio do desenvolvimento e epilépticn -~

erm que nithd ocorre a associagio das

encefalopatias epiléptica e do desenvolvimento

Filetillr |K o1 ol Epliepada. 3HiT

1 —
VELHOS TERMOS ‘
*EPILEPSIAS GENERALIZADAS SINTOMATICAS’

= Usado para doks
diferentes grupos de
patologias
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e —
RESUMO

1. Simplificado o quadro
2. Etiologin = considerada em todos os estigios
3. Define Encefalopatias de desenvobvimento e / ou epllépticas

4. Noves termos: Auto-limitado, farmacornesistente

5. Epilepsias genéticas generalizadas
* Epdlepsias generalizadas idiopiticas = CAE, JAE, JME, GTCA

i, Epilepsins generalizadas sintomiticas utilizadas para ambos
= Elh.!l'uhq.m.'l:ias e desenvolvimento & upilém.il:as
=» Encefalopatin com epilepsin (estitica)

DUVIDAS 272?

Siova Chiifaceg B0 s SLAL 3337 & wiaies

o 54 LM e e g 4. 1

i a3 e s

e am e r——

et e P B

[ Elva blibrca Teoaben, Livks Figecin, Marcs Vierta e Mirun Faldala 50 Mcrdes
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v it

PATRICIA BRAGA (BRAZIL)
APPLYING THE NEW CLASSIFICATIONS
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GuiLcA CONTRERAS (VENEZUELA)
VNS IN THE TREATMENT OF CHILDHOOD EPILEPSIES (GROUP 1)

&

Estimulacidn del Nervio Vago en el
tratamiento de las epilepsias en

e e
B L Bovaricin b oo o [pdbagery - LAAS 0

[

Epilepsia Farmacoresistente

Cefinickin de ka BAE

* Epilepsia Firmacoresistente se define coma la falla a
un adecuado y sostenido control de crigis luego del
ensayo de dos FAEs apropiadamente seleccionados,
tolerados y dosificados (ya sea en monoterapia o
combinados)

Epilepsia Farmacoresistente

Hemsran popesshion Ldnag wacas 1sws:
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Estudios de eplepsia Thimacoresistens

Wilkaem & Gewerd
(E2LA LY

o 1B81: 36% resistente a los
bromuras?

o 1971: 33-38% resistentes®

o 2005 3B% resistente?

P, JEEL MoiniParin T, 191 Mol & Reuile. NEOS

Biomarcadores de EFR
* Marcadores clinicos

- g
EEG rawand s DOt fam
= fActividad de base anormal con alzch fardialn ocournerer of
enlenbecimisnts difuss amctber by cosming iminkddy
= Actividad epileptiforme focal 0F DA ApTve plemsesli

*

= Crisis frecuentes previe al inido del
tatamignto?

- Respuesta al primer FAE y falla luego de 3
FAES! )

- Etiglogia sintomdtica o criptogénica vs
idiopdtica’

= Edad temprana de inicio de las orisis®

= Crisls tdnicas y focales simples?

The Spagiency of rhe diasoas is

Imagenoldgicas (PET, MRI, CT)*4

Dimensiones de la EFR

Evaluacidn del paciente con EFR

= Dot ersayos con FAES, solos o en combinacidn sin éxdta;
¥ kdentificacidn de pacientes con epibepiia

“Pseudorefractarnia”

= Falta de sdherencis al tratamienis

— Crish divparsdss por estilon de wda irmegular

= Coruma & drogas v skiohol
* Videa-EEG

= el S $winte 0o eplépnosc 30 - 3% e b pacieati

— Extablecer el diagrdatico del vindrome epléption: peneralzada o
focal | bisico para ls sebsccidn del FAE)

— Determing o o1 candicato para cinagla
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Tratamientos de la epilepsia

L i R e ik e TL e o g irars p ot ok

Wik b oty Phamiia. Fhrabin amdaran
e [
L) | e Tigs. sy rrinin. [Fe—— Wiarkam gl ol M |
M B T
- R Np Toombupranie. e s Bk,
Cirsy Coimpion — Frda e e s
LT
ARy

[ frp———
[ AP B

Fasrpa Witk Pl mha | D bsn et dn o b ] B, L, e y S
) st

Objetivos del tratamiento
Begignte [agnintico Lpitepa la_rfrm

o Mervio vago lrquierde
Bk fibras aferenbes
MAFIMERE arelrecas
I fibras elerentes, la
PO i
armbelicicas viscerales y fibrad
mislinicas para s oerdas
wocaker

o Mervia vaga derecha

e s potencial pars
electon candiacos en

Iesula, Amderes
Ui b i,
udisonlal Cones

o [ nerdo wage inguierdo hace sinapsis bilateralmente con o NTS &n la
meduly

o D NTS envis proyecciones a ndcleos en el tallo cerebral {loous cosmuleus v
rafe magno), que modulan b serotonina § noerepinefring en todo el
cerebro

o Bl NTS tiene estensas proyecciones con el sistema limbico, formacidn
reticular y estructuras cevebrales as
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Mecanismo de accion del ENV

* La accidn del ENV estd soportada por
investigacion en:

= Anatomia del Cerebro Humana
Modelos animales de epilepsia
Electroencefalograma [EEG)

- LCR

Imagenologia funcional cerebral

Estudios en Modelos Animales

1984=2001
Anirmal L]  Rerudtadas de ENY
Ratm Peesiem ptranl Cruih termenadiy con ln
Gata Biououlina/FTZ aplicacion el ENV
Perra Erening/PTE Crisks mensd Irecuemes y de
g menagr durackin al splicar
Mang ;::LTT?M wierhid e D0
Prracibng g Mayor efects dedpuds de
i o wriar ol BN
e — . Cures Desh-Rripumss
Elecrosheh mduim | preieny garadio 17 de
inding

Mucleo del Locus Coeruleus y EV

* [NV demostnd un efecto snbconvilsiante en ratas en el modelo de
whpctraihock misdmo
»  Leghores guimicas apudas v crdeicas en o boous cosnibeus {LC)
*  Detgunis de lesionas ¢ L, EMY perdid su efects protector o atenmuante
e las crisis
* fenchomnes
= LC el volucrads o o efets ntkosvulivint e del £y

= Efesti el BN pusschs rasquasrio Lo I aride de aoeeparairing, un
rapurmnduladon e oene e e orreulisance

Efecto del ENV en el EEG de humanos

LR grs i Dot il

® Cambios progresivos en el s Spikn

libres de puntas
© Nifios y adultes

nerLi-mn (L Durction der V43 mplant ),
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EV modula flujo sanguineo cerebral

& Cambios bilaterales
significatives en flujo
canihral son obkservadas al
wtilizar La ERV1

& Incremento en &l Aujo
sanguinga an ol tilamo
thene una cormelaciin
significativa con of control
i £rigis & largo plam
{P=0.001F

e ————
Erawin del coal b eiimulacidn 2 -
periférica del K roreg cranesl | = e —
5 wtilEada B IR S [
enlermeried gt with

—e—
comphetsTienng relsionsds

Lo Pernnss Mlopaicdigines — prr g
e LT e e

corwbro’ I ,

S
e e
La [V ha demontrada gee
ksl s bberacidn de s
wirwd ad dhe sl e quet =
rifulih Fngoflane

Frrbiifimen Rubope lokhgd i, —
coema ol Mai sanguinen 1 = e
Cerebial, nevsaeiim, g e e

neurogeTsh, P Eotnecidad, & —
# infsmaain l "

Terapia VNS: Mecanismos de Accidn

[
|me._;:~;:.|;r¢n5mi5..are-s Fluja Cambios en
Sanguineo EEG
| Cerebral 1
. ] I DasincraniEscitn

! Norepinefring

r GARA EEG ™

VNS
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Potencial de accidn: objetivo de la estimulacidn

v Goemadsnon Teat be b

— 'l‘,-khnnw

Timg:

Tl Ll

Revming Potstial

La respuesta a la estimulacién puede
variar entre los pacientes?

El Primisr Paso del Dirting debe SEr Enoontrar [ comenbe minima necesania
para generar o potencial de sockde gue leve ¢ extimulo hasts o Cerebro
Tomands ih cuhts 1 Bulemis, abered g

&

i

L pirvn st i e i iy Ble g bl o ey Vg v el pe sty
Lrizs Aascinuion, rescerion pers b mbmadacidn, wwian snire low puceniey
& iDpradenda del

1000 il i

o

PR ——— s . pe ik s i

d L B AL S U BTATRER R Y R R R DL o e
1 pirbr e e rkr <Oty ade ol

i i cubsty
o oo

Faursruion (Fibrs)

Medelo computacional de activacidn del nervia

it
=r
Terapia VNS: pardmetros de estimulacion
Apis o e ol s e ks s
T - Codve e sl ||

Ao e puabio [jese) -

Faeaseracia [Ha]

Coerienie do ualida: Cardtdsd de comrerate rhictrics goe w eniregas e csds pubc de
[ LT

At depubicc  Duricns de cidi pulis e eutimalation.

Frecurndia Wl e pubos pof dogunde.
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Programar el VNS

= Frogr e apdiar b VW b i
iy arlen sk e § e
P et

L e e gD B b (o
B L]

Terapia VNS- Fase 1

B bt e L e e vl
— Fase 1: Mesdes Wormal Cormierne de salids. * Fade 2t
e

R0

Rangs terapduticn: 1.5 - LiSmaA

LI

v degmpange by gy e gkl el mosa srmal B R EE H e VRS
bty ke b
Winay marn Sy |1 el o g e b e |

. e g s it P g,

WIS
Fase 2

ER dhoky e 1ralbap el 6 pietennape de Besps durin e o dusl s
wtimalscidn,

Farier I FF MIMIE (pwdmatert]
Caela dar
trabaie

R
W e s Cigio de trabagm %] = [Sempa On+ 4]/
[ —— |temge e = mavrapa OFF [wegl] = 100

O o it o= deior i

P i @5t laidn
con el magneto

= Mayor control para los packenbes y
sus famikares™

*  Esbmulacidn

+ Puede intenumpir o disminuic
la severidad de las orisis!
« Pt mejorar el periodo
peeamical’
= Parar la satimulacide
S putden maneiar de fema
aguda los electos seouwrsdarios®
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VNS
Efectos adversos

= Efectos adversos asociados con la terapia VNS

Orurren 5ok durane ¢ penods de estimalenon
Gemaralmants damanen oin ol Hmgs |

Pustdien) S0 OHminuados & eRmenaton, usLangs kd pardmetro
Pudden sor controladen con ol wo &l magnats !

Similar en todas l edades 4

N

Terapia VNS
Primeros estudios clinicos

= 0 - ED5 Evahuren stfurslad, tolerabaladad y o8 &2 b Lovapia YIS
T e e G A et S s e
B L T Teepa—

(EX2] [ Fogeh e L L] = atemg

LT Pkl Paal L L D
Raabrsmbs, ke s

- : = [Eh S L

[ s Tedn 138 1991 19
Rtk ke

o : ol [E] 1 L

Terapia VNS
Primeros estudios clinicos

o Pmpen et
¥ wizer heguessy edanon

il L]

e e e e bt

e i, o gy o £ 1 F

Terapia VNS: Indicaciones

]
Thn V80 Thaay Bk 0. ool Bor o 52 4 e e v mbny S
B Rl e e e Il )
e e

s e

19
B B R T = L]

I

Pl 700 Flonn Sstem. 3 Sobishoed S vt 49 8 i B by B
T T L A ——
e L

. I T Ve Mt s (v P T e Steian, e Bl

o
B hycunty S s —
——
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Terapia VNS
Resultados a largo plazo (NYU)

Famay T

L) K 98 P

Hrae age o wunar el A s B LS i )
M o e o ey b WL T s @ 130 OF w4 ymar)
Lo TE e § LT
Sl L 19 TeiE) ol ]
Crdiers 410 17 )
e, 13 e ]

e wrry begurey Lowe smedk| 4 1o |- ey
T TiT

[ g Y — e

P asied o s spsdaoy ey 139 [ 1]

Yomiw of sy P A1 (240
Tererhuprre dal ey B [

Datas (435 pacenbes] &n un w0 centro [ENo RE, et al 7011).

ere
[ i nan s
F ne oe
" ) (o
R e ] = == —.
= e —
Faratora ' o voa
e n wen r

Tasa de Respuesta (NYU, 05 afios)

o
i
- 0
T
"
" % N ETN 90N
i it e -

Resultados a largo plazo (NYU]

]

]

e e
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s¥§5%5

Respuesta en pacientes pedidtricos (<18 afios)

Dteri (141 pacientini), un solo centro (Do RE, ot &l 3011}

Setrere free 3 S0MReduction @ PSMRmduction :50MReduction

Pl 118 e i et o s i e e

Complicaciones de |a terapia VNS

wim
Cawmplis #tash
Tramsured o0 Warsy - H
= Dt | e
oo snew »am
- TR
Uil vl i e sy = Rl
e | A
Mot vt ey 10 -
Ko e e e iy nimy L]
bt 2
e = I
e —— v :
Praraiberas. - 1B

Terapia VNS
Respuesta

[Tt -

Uso temprano de la terapia VNS

iy L e e T Py S

DD

Terigea WAL LEmrini
mm e P . Y ~ Ry
praaen 5 ahed o P e p—— gl
epilepriin T— e e ity m—y
o fhupes eostral
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e
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Otros aspectos relacionados con la EV
independientes del control de crisis

L rrogrs s definida cusnds ol paciente o tentls “mejers
"k MEi0rTa b LT meses o Derapa {mal 229

iz
. . L
&P a4 L
P
¥

Quiénes son candidatos
para la terapia YNS?

Paclerfer con eplepua Linmacoreshiiense’ que mo son candidaton a cirugia
Calicdad S Vica compromatidic?

= Crith nd controlidas y afectod secundarion de lon FADL probden impactar
AEEATESEE &l pacents el ¢ gunts o Vsl wial, SEada g
dirvimay, vala familiar, brabapn v sderackie

Epibepsias peneraliradas, pamoulsmmente sgueiles (o0 JUSETCIEL ¥ Craly
sttncas coma los sindromes de LG v Doowe.
Pacienfes con Hndrome de Dravet,

Pacienaes con Ristona de estado epdéptioo recerrente.

Packennes Bn dhetd Ce10penia. =

s B P 8 Mot o B
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AG-93

*+ Historia de crisis desde los 18 meses,

= Primeras crisis caracterizadas por desviacién de
cabeza y ojos ala izquierda y movimientos ritmicos
de la cabeza hacia el mismo lado, sin y con
posterior generalizacion.

+ Desde hace tres alos presenta episodios dados por
disminucion del tono cervical con flexidn repetitiva
del cuello (“sisea”™) y caida al suelo en ocasiones,
parpadeo, salivacion, desconexitn y supresidn
transitoria de la actividad para luego retomarla.

* Miximo periodo libre de crisis 15 meses,
Actualmente crisis diarias.

AG=9a

Obtenida a término por parto inducido. PAN: 2200
Eramas.

Paralisis del Vi nervio craneal derecho.
Triparesia: Hemicuerpo derecho y miembro
inferior izquierda.

Rietraso en la adguisicitn de los hitos del
newrgdesarrolle. Discapacidad cognitiva.
Antecedentes familiares: Abuela materna con
epilepsia post traumdtica.

AG-93

Ha recibido varios FAEs: LEV, OXC, PHT, VAL, TPM,
NTP, CLB, PB. Mejor respuesta con VAL + LEV.
Actualmente LEV + CNP.

Dieta cetogénica desde julio 2013 hasta julio 2016.
Recibio esteraides e inmunoglobulina,

Em agosto 2015 se Implanta ENV, actualmente
bajo los siguientes pardmetros: corriente de
salida: 1.50 mA, ancho de pulso: 250 useg, tiempo
“on®; 30 seg, Hempo off: 5 min, frecuencia de
sefial: 30 Hz, iman: corrlente de salida: 1,75 maA,
tiempo “on”; B0 seg, ancho de pulso: 500 useg.
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Oportunidades perdidas de tratamiento
Criea deramis o
B

aep e
Ry i o

g e
Ao [

e
e el
e

Los pacientes no pueden advertir todas |as crisis

zZ
F-I
Los pacientes fallan en
reportar ¥ mads del
de todas las crisis de las crisis durante el
suefio

Oportunidades de tratamiento ocwren durante el suefio
cuando se usa menos ¢l magneto

VM5 con un detector de crisis

- itin wagal dar om un mag
di el atidd b defminda

-
Extmiilacid PTP T el
asocisdas 3 aumenios e la FC
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Conexion cerebro - corazén

Destatgan Muabes en dreat Sl (eveben gue regulan
!z% RSP rarwiow SIS PUSSIT BIIVOCST Cambion sn

de o pacientes con
elepala presentan
ifi Filgida
Irremente: de Ly FC
Inigcida doh lad
crigh 1

Definiendo taquicardia ictal

La literatura provee varias definiciones de
tagquicardia respecto a la magnitud del
cambio de la FC

*  Mild cornc Definicidn clinkcs 3 T S piny

I, ). > 100 lpem

i dia wnsal oo ol i Cral

Tagpacadia s

Tambitn defnido @
pre Wil &, e
v Cpands fue report

A el L0 abiduls o fi
o 100 20 lpm o 20
3, 8l cambis promadio fus d M g por Erigh

Tjgiratins: 1, 0 1, Vot 0 b Tiabrirdied. Thed Hival FrT LTl lnbirrd 114,11 i

Prevalencia de taquicardia ictal (TIC)

Procentaje de packentes con TIC

* A trivids de ks etudion de evaluscidn de crish clisicas, o porcentsje
peomedio de packenies oon cambios de la FC fue BI%.

Porcentaje de crivi con TIC

*  [El porcentaje de crisis focales (con © sin peneralizacion secundaria)
aspckadas con Raquicanda, oscld de X1L.9% & 100N, con un promedo
& TI%

*  [El porcentaje de cris gersralizdas asociadat con Raguicardia, Tue de

AR LM, con wn promieden die BA%

Las sndyenia da kod eabadion Mportas indrementod signficatives & I

FC durante Lis cris o tenen ongen o o lobuls temporal

Figgpirvinme: i, (3 |, Vot &) o Tapbygy mraies. Thee pirsgl s Cpeamapyrios ooy SO0 7 956 305

Temporalidad del cambio

Aparicion de la taguicarda en relacidn al inicio

de la crisis

v Irdrer=enle e L FC e b departads previe ol mices electrogrifes
(tagpscardia pre-boial) en 2% & SEW de ki crii

*  Latsquicsrdis ictal ursalmante scurrid en lod primens 30 segunden del
Al i L ek, con b FC mdadms Beantids o 1 sl & Lif ofti,
&0 b i B Lefunte

+ [l mamenta del cambio paede depender de La regidn de inicia ktal;

eambisd mis g pooscr Teaden b ccurtir pn lin eriin del oo temporal
N DOeEaralida con lid de ongen e

Tipiratins 0, (0 B, Vot . b (ibiiod, Tt barind T Loy Taien St 114, 11 s
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Autoestimulacion: respuesta a los cambios
de la FC asociados a las crisis

* Propiedad de un sistema de circuito cerrado
que analiza cambios relativos de la FC para
detectar y responder a las crisis

* Deteria la onda R, ¥ por 1o, L FC el paciente”

* Dpfecta crivh potenciales 3 trawdy de los camblos dela FC y unaves
detecaia, produce Lna estimulaion Jutomisoa

. J oo 4 Atiuslecian (oo o] Mg s e
BASEANEE
o Wi hetE O BIOIH L OrEE
o P deumirssie b seweradad de L crnn’
o Pt P 0P ] e prsthinal’

o o B Cmms . e T3 e | ey [ 8 S 887 L e . s
s N Y (R P LS

Resultado: interrupcidn y cese de la crisis

e ————— prtar

Umbral de autoestimulacion

Registro del EKG previo a la cirugia
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Medicion de la Onda R

+  identificar la posicicn del pacents &n L tiea de EXG

v Pars cads uns de s doa poricionss, made b ampiitud punts & pusts de
iniss d ondid R feperienlativic oh | 00 del EXG (i #jemplo)

v Eppeiboas b miniena amphtod pacs cada pasicstn |na el promede)

*  Laminimy amphtud de s onda B en ambas posicone: debse ser DLdmy

"1 ool e B = Y, vy 1 1 Y e

Medicidn de la Onda R

+ 5 la misimas ssplitud de la onds R #n todas Las poskione ot mendr &
BAmY, el uha poilckda ditereate del electrods "LA" dsl EKG
Jlecalizaciin del gerserador del VIS), y repetic ol procedimisnto.

+  ncremmniandy o vecior RALA mesdends o elecirods LA Bacls una
poskcidn mis lateral o medial, puede crementar la seflal del

Ejemplo.....

r % ol promedao de ls smplitud de L onda A s de 008 mV, sntoncoe #f nivel de
puite S Siteciabd del G GO FpEERGS dél Bilibhbe &1

R a———
[P [rve—
a4 asm
ass T am
an | am
A e
F) —

Ajuste de deteccion del ritmo cardiaco

v Debe e apuntsdo pars sfinas ion componeste uscrne, de tal modo gue Wolo
ey vk Lk Duiriecdens o i e o
1 = nival masnaas Lerakes
5 rubvd Ml wbfoidsler
v Salsocaliraciin de "LA” da pars wariss pothrione. qust funcinnan, esoger L
el bbbl d Srtetiin del il clrdisia, ¥ il Maniralie o dolie
eenyey L vobrr detecdion

v R de cadds deetecoicin o La s B ocaere un peniods sefracnang de 350y
pars minimirar Ly deetecriin o Ls ol T
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Ejemplos de sub registro

T 4 b
-..’. y .-.\. Y — _/-‘ Paciente FC: 8D lpm
f

Datectada: BD Ipm

Paciente FC: 50 lpm
- - Y Datectada: 50 Ipm
¥

Ejemplos de sobre registro

= o

Pacients FC: B0 kom
Detectsdn ED Ipm

Pacients FC: 80 lom
Debeciada: 110 lpm

Umbral para la Auto Estimulacion

Al Susbde DEFiad b FCy ulomaBoasente Sioduls us el tunid
ol dgoritme Setecion de crivs ncetifica una orish. potencial

1 Urnisral dhe Aute Evtimmlaciin pocde ser ajastad pars sdaptar of sHboma a s
caarisrivacas individusies del pacienie

L iprcibyded pel e b Ao 105 pusbder o it bt ckoruadls u vk

wrnby sl apropisdo gue puedt exlar crtne TN - TON. donde:

70 Wenon weeaibie -

£ o ol e 4 e o, s e e e

e il e s, e e W e T aem

Frvrrs arier.ar ara b b
B0
50
0%
0%
Farm. o i ol s L b e, s i e
200  Mis serble b B el il

Tl il inkis e il R

e e e v bl
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Ejemplo

Crigs | FCPrertal | FCMtl | CambloFC | % Inorem FC
1 0] 1] ix S0k
] &0 a5 £ 5831%
1 (1] B L] L ABETE
4 & 105 40 6154 %

En e apeimph o venar % okt
incremanta de o PO s dd A TR

#  Un nivel apropladd del umbeal para b
ExtimAuto podeis we S0, L nivel de .
Wil el i DR b (T O
L FC aepacidniicrt. s b Pyl e Las
ek

§E5853

Umbral para Estimulacién Autemdtica (EstimAuto)

Elymbrsl deferming g % de incremanio die

I P v & danencadenar Fismauta [10-70%] Isleio by vty

Menos sensible-¥

- EEEEE

Mas sensible

AspireSR — Contraindicaciones

= Vnlemis
= Dartemnis
= Arriteds cardiaca (WModelo §0GE]
= [l Moda de Auto Bisirelsckn no debe ser uiads en packntei:
3 Cof EITAMLES CIrdacss dhnamente signifatvas
* En guienes reciben tratamientos que interfieren con las
respuestas normales de la FC
= Daparstenciy ol marcapisn
= Dusfibrilador implantado
— Tratamienin con bets blogueantes

SM=3ab6m

+ Historia de oritis desde los 13 meses.

= Primera criss caracterizada por mosimbentos clénic
generalizados. Posteriormente, episodios de desconexidn con
disminucion del tond postural y otras con gire del tronco a la
izguiianda.

Actualmente describen: 1)Flexidn brusca del tronce con Tx
frecuentes en la frente; 2)Supresidn de la actividad matora +
desconexidn + salivacidn; 3)5acudidas mioclénicas; 4)Crisis
tdnica chdmicas generalizadas.

Crisks diarias, predominio matuting, Mdxima Intervalo libre de
critit 10 diges.
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SM-3ab6m

| gessta. Csbts @ HTA desde el cudro mes. Obtenido a las 36
sEmanas por cesdred. PAN: 2300 gramos. TAN: 45 oma.

* Plosis congénita Ol

Adecuada adguisicidn de las destrezas motoras. Retraso en o
lengiaje v detenions con Lis crisis, Asiste al matemal,

Examan fisioo: plosis parcial O, resto normal.
= Antecedentes familiares [-).

SM-3ab6m

* Estudio para errores innatos del metabolisme normal.

= EEGy: Asimetria interhemisférica con acthvidad lenta en HCL
Actividad epileptiforme multifocal de predominio izquierde.

* VIDEO-EEG: Asimetria interhemisférica, Actividadd
epileptiforme multifocal de predominio en HOL Registro de 20
crisls, Sacudida mioclénica seguido de disminucién del tono
postural &n algunas de #llas. Las dot de > duracidn, sscudidas
miccidnicas a nivel de cintura escapular, extensidn M.5.0z,
desconexidn y salivacicn. ktal: Onda lenta seguido de
depresidn del valtaje y ego actividad rdpida, Llama la
atencidn la aparicién estereatipada de sctividad beta durante
el patrén ictal megor definida en electrodos F4,04, P4 y O,
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SM-336m

Ha recibido diferermtes FAEL: PHT, CNP, PB, VAL, TPR.

Actualmente OXC « LEV.
Diets cetogdnica desde mayd hasts aposte 2006,

El 23/08/16 se implanta VNS models 106, Pardmetros

sttuales: Mode normal: 1.50 ma, 500 uieg, 30 H, 307, 5"

Modo iman; 1.7% mé, 500 useg. 30 Hz, 60°. Modo

eitimulacién automdtica: 1.625 mi, 500 useg, 30 Hz, 60°.

Preguntas frecuentes... 0]

+  Cudede debo dejar de ingcrementas b corneme L

Eficacia clinaca
« Torberabibdad
+ L.30 - L IS mh
4 Cuktde probdd ioasiderir Gue ol paieiile Mo & iipardedsd
+ = 18 meses die fevapda
- Habsrr profads boda Lin perubiididi (cornene y eicka]
- Frimerg evalusr conrgd e orish con & disponitive en OFF
- Cofshierar Los Beneseio o 1 neragia WS
o Som bos chckos ripidos mefores que los estindar?
« Wy ha dide invetigada en eutudicnd clinkood companitved
Apantes el cicko 1on parie de la esirabegia
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o/ /]

GuiLcA CONTRERAS VENEZUELA

VNS IN THE TREATMENT OF CHILDHOOD EPILEPSIES (GROUP 2)
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JAIME CARRIZOSA (COLOMBIA)
“LA PIEL DEL MEDO” — EPILEPSY IN THE NOVEL BY JAVIER VASCONEZ

LARAT TARBIZOAM MO — Linkepruidad dg Anboquis
LASSE 11K

“LA PIEL DEL MIEDO"

La epilepsia en la novela de
Javier Vasconez

Javier Vasconez

Quite, 104

Extudioen inglatema, Ralia y
Estados Linioe

Estudia Anes Liberales y Filosofia
0 I Usiverictad e Manvarra
Wincennes

Movelas

+ El spcrete [1996)

+ Elviajers de Prags (1996)

* La pombra del apostador | 19949]

« [ reforno de las moscas | 300%)

= Jardin Capelo [ H0T]

* La pil ded miedo | 2010

* La otra musrte del doctor (2002)
s Hotihes del slendho (006
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Javier Vasconez

"Ll COfir DO asch BRI DO LS
SEOPEND... (e M peedo decir ! Gue L
pied e mmepdin ey una seerie de frednde
Tambanionn 1ok Ls eplepais y el misda,
BAINE DM LS. Fu mbedo gue Lanln S
paralina, pero que [ambién nos impula a
wiwir, y @ seguir escribsendo... Lo phel del
micds, probubie menle i e towels s
peruonal "

L e i T T PRy S )
e

" i R rEDOTIaRE COACRRD & eroedes Malla, o avinr 0PN Qe EHIES e
ererli frn detobiogrilcs v il ke dmilimen cuasds fon dluas oh £ bamgo yen
ol mipaio®

DESARROLLO
1} Fesomenclogia clinks
1) Periepchie del perionage pritisal sobine b epleprils

¥) Percapramndd dnneivirs sobee by erdermapdad

Fenomenologia clinica: crisis

"o Leego Sel dpeen, S ApEnNE, © QUMD eMpEid & dhading, aige me ek
passndc, Ramén reteocedid hatts by pusrts, ko objeton 1w sbeisban on une snergls
despormueal. wo Epershd gud peaen Lt oomadsoras, o meedo, ponges @
ppeaban comd us Lembdd dalniadn dentio de . By wagieerle percils qua
slguna weg hebo un mendo resl. Recordabs g Lo pusrts se encontrabs & ls derecha.

Pk bahta) €50 T D0 B, e ¢ DOMTR ki1 it U Ol b o
0 ver de bevarme § L dsleds me condugs frerde 8 un mors. Temiseks podka auuchr,
lejancn, ion Lticon de i peopss coraadn, puet yo kabis que #re un simal pe
W EDNDES © PorTor pa 6 W oj0n Of Adel v e Fain, LD i denealer eva
e w0 R @itk o0 o temps, ni dguisns e ipssl & ellos. A mi enbander, habia
patsdn por un deanstrdo con bn oo i Lin palabias gu nombeata o mi alnedidon
Experirmssid ol seribiidn oo werilabialad § de Fupld sompetads de viokentin
fogonani. Coma il fusnn us britign impobests de min. propion. sctoi, ol gus no e b
abid pa T EADT T O GO D00 b G 0513k QO anddc, ritallargn
reblergagin v el utd wipech d combutads dertre de i cendlo, 8
Bempo gue una snguntis st ok wwansba y me inbemaments .
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Fenomenologia clinica: crisis

* Sin derme Eegua, reventaon sipencs fogonascs vy sentl fuerten
palpitacione on las pene. [riend ol beass, Creo que fee b ditimo gue
B, @npached Ly vou & rrd padng n el beldfnan "

Vialehn Calbuca - Chile

Fenomenologia clinica: Crisis

‘el Ao s doblegado por s epdemis, vhlumin, Lacudida entee tou
dogonaacs del stsque, una calle gue conducls 3 una desclads exiaciin
de sutobute, ™ L guE SpUnl PISIT. ELpEnhan junin 3 unot
wililicios de ladeilio. . PESE 3 G DEND 1 abeoleta DETDRES ¢ Gt 10
esnale A 28 hallaba o b cudad. "

Estado paosictal

“ Cnando desperté bewe wn vago recusrdo de ko oowrida, tin poder
idendificar el hagar donde me encontraba. Un estremecimiento se agid
o i ek Senlia dediedad, misds, un endurssmisete o los brades
¥ un desganrde en Ly cortera cerebeal”

“ . D& pronbo cal en we weeflo profundo, commo o donmir fsera una
Torma & absjarme de la soleded Se la epilepiia..”

" Estado posictal

“.= Nua alli del lugar donde me encontraby confirado, Lis palabeas
fuenon legando insuficientes, desarticuladas, impetsos ¥ en
devorden. et slivio y un terngr ilimitada, | De dénde verian Lid
palabras? &l mirar a mi alrediedior teve la sereacide de que nunca hablia
estado alll. Tal vez acvinaba & la mwijer delante mis ojos. Vokda a
wkcuchar @l Impetucds rumar de la wids anbéd que s palabrad husypiran
oon la crisks, Me preguntaba dénde me encontraba, porges parecia no
haks Existice desde Maca muchs tempa...”
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Otros aspectos clinicos

. Derspuits dell alsvserio tengo muchs suefic. Me pasa todo ol tempa
e quedo dormido en clase

- Lo podemos remsediar. £s por la medicing que tomas. Hay que
cambiaria. Pero tienss qua dormir bien, Descansar, Evitar baber
aleokal

Prondstico

“Cuich dabad Fipirar pars
curarbe, aunque eiperar 583
wwnpanable. Patarkn afos, &l
vt b6 afcjard. No sonGso &
nadie que detpuds e los
CiRCUENEE PROERCE E5TAS CTHE 0o
La misrma wiokess o qua an la
juwentud, pero et poaible que
FILINeCE 18 CLfes”

Percepciones del personaje principal sobre la
epilepsia

Clirrvidancia

“ = Entonces v abrid un abanica

de luz que me permitia atishar sin
aseripules la mente de los otros”

“imnaginaha que podia penetrar
&n la mente de los demdbs.”

Percepciones del personaje principal sobre la
epilepsia

Kudnosmpatbin

. Mix fastasias v ol homoe e ke conlsioniss me hihenn peraar gee 0
o munds debly geererme.”
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Percepciones del personaje principal sobre la
epilepsia

Inseguridad:

"~ Aoosado por um seniimienio de aegursdad, ouyo origen
siparinente e dabid b lid somadilones, me guidd uh initante din
moverme, obaervando la rapidez con que Ramdn se habia desnudado
piea rambullireg en ol agua”

Percepciones del personaje principal sobre la
epilepsia
Estigma preconcebida:

“_.. D il b 3 Lacae el valon, denino de ‘ ,
Pesat hora, pars vob & M yo misma

#n 13 cana y comporiaeme (oma U nada

Fashipse pasado ol dia sigueenie. Cualquier

wea s prefeible a2 lener gue

enirentarme con los ojos de Raman Ochoa

#n ol colepio, Pero nade dio muestras de

acvertr mi Begada, Ceizis ew0 e o que

X
adderent mi :r\edﬁor \!

aberrador DO g IoMments 3 punio de
egtall”

Percepciones del personaje principal sobre la
epilepsia

con o propoaita de coultarmes de
I sedbnnci Qo e Fabin
BSEEE B S YT O Al
el B o b meslens s
afilermeiid que clrpaba & M
aapakiag.

Percepciones del personaje principal sobre la
epilepsia

Rishelicihin:

e Bepongs que sunque ¢l mal meis desastorada, csterdosamente, & mi
me atacata la tristeza. Mi conciencia adn no se habla emancipade de la

enrfermsidad. Erd fu eRclive, debls superar W relacidn oo perphsj
ol servil que mankeniy con ella, Hublera geerido tonneir cusndo me
aquejaban los atagees, bmitdndome a reconocerts, como sl fuera el
fitre landier de mi madeg. Friments, in spanonsmsntg, dide
lejos, debis aprerder a aceptarls com la mivma distancis con que 5 miry
una mdscare”

157



Percepciones del personaje principal sobre la
epilepsia

[

Aislpmierto;

“_. Yo habla cumplido decisiete alos v
no afudi a la reunidn de mi amigo,

i gands pncoatrieme M pasito.”

Percepciones del personaje principal sobre la
epilepsia

Doble penicralidedideicantral;

" - A vetes shendo que hay otra
persong destro de mi - le dige -
Es comnd i alsien quisiens decin
algs que yo no pusdo. Me dan
ataigaes”

Percepciones del personaje principal sobre la
epilepsia

warubilidad  fanoldgica v
sermdntics de lad palabeas:

" Hably desoubledo gue wna
palabra ne sonaba igusl e tenia
el migme pentds anted O deipaii
de wuna orais En muchos
ASPRCROE, Ia apulipin
diesacreditaba las palabras y basts
les quitaba su sentido comadn en
CUBMD AARRCAn ERCTRE BN lod
librgs.”

Percepciones del personaje principal sobre la
epilepsia

Ienitidad:

. W oen asod dikd ya lejanos mantenis wh delscuidde radical con le
enivtencia, debido a los altibajos de mi enfermedad, en la osal me
refugiaba come sl fusn wa fonakera o una prusba e |a cruckdad del
mundc, ahana, ¢ cambio habls empecsds & nutric M dedeod con el
tormanto insidioso de kaber descublerto a Fablols Duarte.®

“_ En comparacidn com o mundo de Rosendo, fgued era yo? Una
wnifrrrdad.”
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Percepciones del personaje principal sobre la
epilepsia

Canlidencishdad srenata:

" b cpahln podia contarle mis
temores? {A& guien decrle gue
cudda 1o nacinaba o peligro ¥
#itiba & punbo de caer abatide

Percepciones del personaje principal sobre la
epilepsia
LB

“Ti mieda ma impedia ver ol musda, tin duds dobllapsds por lat comvliioney
¥ b magquei polpeands mi cabezs Tants temps husdids en o meeds, 0 el
FemaahiMEs V10, CAPD ERmps dedeands elcaparme de &1

“Husque lograba dominario, el miedo 3 Les comubiionss esiala tan Jregado
i g corvia igual que |3 sangne por mds venas.”

“Pe & enlermadad, habausda 3 salir intemipsstiaments de Lis sombras,
wolvpria 3 tramme,. como un mendaero puntusl, # miemg medo
inconlriable v 1 lamllerded con ol hoafmon™

Percepciones del personaje principal sobre la
epilepsia

Ateved thsi e s Dy

" ki usi o i Bibaf
desconteciads, oo letal, an La gus o
PP D) i SO0 B
adbinserle. B8 ki peored diii,
P T e
ewastaily o i DI, il SR
s imkante on g Sordeata of
limite ce ko probébeda, e soledad s
o e T T T

" L i dbtiede & Badle w0l
humuliste tsntmra de me snfprmadad
o Fagbarra aher i Purta €l parng
A marers e i L enpeclalen

Percepciones externas sobre la enfermedad

et de otros frente & bid criss

7y 0 alaha an ol B0, Mst1a e régiha, CrinangD [ gt miatri

locsby, er un Bpco tomporiamients de pinco i baber prevercisda una de
mdﬂmn" 'Lm-ﬁwmme-m—mmww £ LSO S AfarTala O
Ly y L s abajanaic Bawis quse nu Likerts b dioivic detrdy e 13 purts
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Percepciones externas sobre la enfermedad

® e L ExprediGn de Ramdn Chmibid, f8 pusD muy WD culnda le
ponfesd que era epilipticn.”

Percepciones externas sobre |a enfermedad

Conlidenciabdidftomplicidad:

“_. &in soltarme, junkd mi mano sangrante con la supa y esclamd
lanzando b nareais & s ples: - | ¥ estamod unidos por b hermansdadl|
1Tiark etk son kos mios! [ Taembiin tud mshes serdn ko micd |

Percepciones externas sobre |a enfermedad

Ambienbe hostll con bemor:

" Do reconooss gue Asda habla cambiads en la casdad), que
dgula ervvuela comnd ilempds &0 i propls dedldia, tin lkrdoda v
encerada en sl misra, o bermpo gue yo e desmoronaba anbe bos
AOHeE SEaitod S | #pibkiis.”

Percepciones externas sobre la enfermedad

Arnbignitg hoatill Com Do

® e Pusdy schviertic & mi alrededor
seninmas de miedo codectivo, em la
ciudad azotada por la Buda, & los
paguanes donde ie refugian ki
wagabundos, en b sonris termblornsa
iy bed A, & 104 008 i laE Mujened
cuando ialen Mropeladay de sui
rabajos, SUNGUE Funca he descuberts
Lis viirdl Bl A lvicionad il #l ofgen
del misdo.”
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COMNCLUSION

“La piel del miedo™ del escritor ecuatoriano Javier Visconez
permite una mirada humana y subjetiva, pero no por ello
ficticia, sobrg la epilepsia. La real dimension de la enfermedad
trasciende el dmbito y los textos clinicos, escudrifiands los
aspecios psicolégicos y soclabes para darle la mirada integral ¥
literaria. El prejuicio y la estigmaticacion han ocultado la
cpllepsia, vy desnudarla en una de sus facetas mds crudas,
coma ko ed &l miedo, puede contribuir 3 entender mejor a
nuestros packentes, sus famillas y nuestras socledades,
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DIFFICULTIES IN THE CLASSIFICATION OF PEDIATRIC EPILEPSIES
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Questions

« Where seizures arise?

« Are Focal epilepsies truly focal?

+ Are Generalized epilepsies truly generalized?
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Starting from mathematics and infermatic

A gy¥tem i 0 conitruct or collection of different alements that together
produce results mt obtainable ry the chements alene. The elements, or parts,
that is, ol things requined to produce Fyshems-level rendrs. The resdts
produced by a Systen con inchale funetions, behavier, System level qualties,
properties, charesteritticd. and performansed. The value odded by the priten
o 0 whaole, beyond that contriteated indepesdentty by The parts, i promarily
eroated by the relationdhip omeng The parts, That i, Baw they are
mtgroarnacted (Rechtie, 20001

Threre are serple ond Comp cstems (Pe be o From, ooy
d.ﬂﬂbﬂllmﬂ“&lmhﬂ
demorited

the simpls
wdﬂh&mhwuumwm rhe

#mwmm#vﬂ—‘--
compless way 50 That The ef fects may be only partially pe
is Enfernat. anﬂhmﬁddlﬁ

In thiese, Even if Ty hene marmy compengnnd, their

mnmpuh-dﬂ-m prediciokle {Amarel g
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THE COMCEPT OF BRAIM SYSTEM

* A bralm system is a set of s',lmw'r-enlrf interconmected areas
whase coordinated physiolegical activity plays a distinct
functional role

* A gingle brain structure belang to mere than ane
system: for example, some brainstem structures could be
imestigated of components of either vigilance contral or
pain syStems; also, some thalamic nuclei can be invalved
either in mluyrﬂg[qmry Irputs to the cartex or in
controlling thie global level of cortical activity

* Anatomical conmections are necessary but not sufficient ta
define a em, which emerges when the dif ferent
components actively participate in accomplishing the
system's function

SystE hypothesis

"The SystE hypothesis postulates that the
"enduring propensity to generate seizures”
of some epilepsies is due to the specific
suscer'ribirih_.r of a system as a whele. The
neural ;/stem r-esll:unsib!e for SystE is
revealed by the clinical /EEG semeiclogy of
the seizures, but the concept refers to the
persistent susceptibility of the seizure-
generating system, which is assumed fo
exist also in the interictal period”

The concept of System Epilepsy

System epilepsy is the result of a
simultaneous patheolegical activation of
functionally different anatomical areas
of the brain that, as a whole, generates
a specific epileptic phenotype

The concept of System Epilepsy

+  Sp, o dysfunction of a simgle bradn structure connot be
resporgible for a comples manifestotion os some Epilepsy
syradreere are, and the typical electroclinical picture requires the
active participation of a pathological system in which dif ferent
Brain areas (the cortex, thalemic nuclel and Braingtem) are
Fryperexciteble and work together. When some of these stations
do mot work, different electroclinical phemstypes develop®
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How to test this hypothesis?

* Meuroanatomical knowledge
* Using Neurophysiolegical studies
+ With Studies of EE6-fMRI co-recordings

Proposed models

« West Syndrome

* Lennox-Gastaut Syndrome
- CAE

+ Janz Syndrome

* Rolandic epilepsy
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West syndrome

= Meurophysislogical Mechanisms
= Brainstem theory
- Cortical theory

+ Pathephysiological mechanisms
= Degynchronization model
= Hypothalamic-Pituitary Adrenal Axis Dysfunction
= Immune system dysfunction

first hypothesis

Coriex

Hypsamhythmia

Spinal conmds = Spasms

+ Signs of brainstem pathology

+ Spasms in hydranencephaly (Neville, 1972)

Brainstem Theory

- (Kellaway, 1959; Kamoshita et al. 1970:

Teminaga et al., 1986; Frost and Hracovy,
2003 etc)

Griotion

second hypothesis

Easal ganglia
Brain stem =+ Spasms

Caortical —l

Hypsarrhythmia
Hyperesctabalny
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Cortical theory

- Signs of cortical pathelegy in absence of brain
stem pathology
= (Trojoberg and Plum, 1960; Tucker and Selitare 1963;
ignami et ol 1964; Branch and Dyken, 1979)
= PET studies: Chugani hypothesis
= “the primary dysfunction ig a focal or dif fuse cortical
ahmmuli?ﬁ that, at a critical maturational stage,
friggers (through projection pathways to the
broinstem) abnormal activity within the serotonergic
raphe nuclei®
* Association with focal seizures

Pathophysiological mechanisms

+ HYPOTHALAMIC-PITULITARY - ADREMAL AXIS

DYSFUNCTION (Baram hypothesis)
= “the basic abnormality is stress reloted
excessive production of corticotropin-releasing
hormone (CRH) during early life®
* reduced C5F levels of ACTH (Malin et al,, 1985
Focchinetti et ol 1985 Baram et al,, 19924, 1995;
Magamitsu et al, 2001:) and cortisel (Baram et al_,
1595)

Pathophysiological mechanisms

+ IMMUME S5YSTEM DYSFUMNCTION

= "Defect of the immune system” (Mandel and
Schneider, 1964; Martin, 1964 Hrachowy and
Frast., 1989)
. :I‘l-?rgish}ilwiu to broin tigsue (Mota et al [1984; Reinskoy,
« increased numbers of activated B and T cells
(Hrachowy et al_, 1985).
« abmarmal (HLA) in infantile spasms patients (Howitz
and Flat !,':19 E P 0
* Hrachowy et al,, 198Ba; Suastegu et al., 2001)

From Lads and Mosha, 2002
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Frost and Hrachovy, 2005

+ "the disturbance of function is crucially
dependent on an unbalanced maturational
pattern, in which certain brain systems are
not able to interact in the normal manner due
to their divergent developmental status”

“If the model proposed here is valid, then
the search for the basic pathophysiclogic
substrate of infantile spasms must focus
on the identification of brain systems
particularly susceptible to disruption by
disturbances of the maturational process”

« "then future work should attempt to identify
systems that are functionally based on two or
more clesely interacting processes, rather Than
seeking a single commen denominater, The model
also provides an explanation for the wide
diversity of associated etiologic factors that
have been associated with this disorder, because
mary different pathologic impacts can produce
the same functional deficit”
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System epilepsy versus
"Systemic” epilepsy
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+ This case presented with

- A first period of Focal epilepsy
- A second period of System epilepsy (West
)

West Syndrome as SystE

+ “These findings suggest that the dysfunctioning of a simgle brain
strcture cannot be resporgible for such a complex manifestation
oz W5, and that the typical electrodlinical picture requires the
active participation of a pathological syatem in which dif ferent
brain areas (the cortex, thalamic ruclei and braingtem) are

kyperexcitable and work fogether. When some of these srations
da not werk, different elestroclinical phenatypes develops™

Lennox-Gastaut as System
Epilepsy

* Very few papers treating neurcphysiopathology
= Blume 2001

= Beaumanoir 2005
= Sindatchkin 2012
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Blume

* Physiological bases of electrophysiclogical
features
= Clinical data
- Spike-waves and slow spike-waves
= Cortical events
= Cortical-thalamic interactions
- Certical hyperexcitability
- Fast rhythmic waves
= Cortex, thalamus and synchromy

Blume

« Seizures and the immature brain

- Lower seizure thresheld

- Mechanisms of exeitability

- Epileptic pathways

= ap junctions

- Direction of epileptic discharge propagation

"kt scoarrence of facters enhoncing exsitability during o vulsereble
peried of corticel end thalamic developmant may permarantly imprint o
daberal, dfFuie epleplogens fyibem upon the mammelian boen’

"Thea, eraduriag iynaptic end ros-fymeptic epileptic syitemd wodd form”

R e T
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FULL-LENGTH ORIGIMAL RESEARCH

EEG-MRI reveals activation of brainstem and thalamus
in patients with Lennox-Gastaut syndromse
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+ Activation in the brainstem was the mest consistent finding in
children with L&S and was observed in 10 patients (91%)

+ It seems likely that all 55Ws, independently of their
lecalization, were associated with a common neurenal nefwork

* The same is true for itive BOLD signal changes in the
thalemus. For all S5Ws, activation in ‘ﬁu thalamus wos
observed in eight children with LGS (T3%)

+ Anather congistent fmdm%m patients wlTh_L,G-S was the
[d_;;g:]ﬂnn of positive BOL s‘ngml changr: in the cerebellum

+ Inaddition, pathents with LGS preserted with significant,
bilateral activation in vorious cortical regions

« Mote that activation of brainstem, thalamus and, cerebellum
was equally sigrificant in both sympromatic and cryplogenic
cases of patients with LE5

* Incontrast to children with LGS, there were no consistent,
positive BOLD figral changes in subcortical $tructures in
children with multifocal partial eplepsy

e e 2385 o o S e e 2 P
i)

- Because L&5 as a clinical entity can be
associated with different eticlogies, one may
suggest that multiple couses can activate a
syndrome-specific neuronal network

+ Brainstem nuclei and reticular formation
have been discussed as significant parts of
this network (Blume, 2001: Hayashi, 2001)

Brainstem

- It seems likely that the brainstem plays a
substantial rele in mechanisms of tonic
axial seizures, an important feature of
the L65.

- Tonic seizures fail to respond to callosotemy
(Rougier et al ,1997)

= Tonic seizures are less respansive to
resection of apparently epileptogenic cortical
areas (Bladin, 1985).
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“Taking into account results of this study as
well as PET and EEG-fMRI studies performed
in children with L-G syndrome we argue that
brainstem activation (especially in the region
of the reticular formation) is a common part
of pathogenetic mechanisms in LGS (and
West syndrome)®

Thalamus

* A significant role of thalomecortical pathways in
L&S was demonstrated previoushy

- Centromedicn thalemic rucleus stimulation in patients
with refractory LGS have been an effective treatment
stragegy (Velasco et al., 2006).

- The anterior thalemus has been frequently and
successfully used as a target for deep brain stimulation
in patients with multifocal and secondary generalized
epileptic activity (Somadani & Baltuch, 2007).

* In Siniatchkin study, positive BOLD signal changes
were found in the thalamus, especially in its
centromedion and anterior part

+ It is not clear, however, whether the thalamus is a
primarily or secondarily activated structure

Cortex

+ The neurophysiologic basis of SSW in LGS
may be similar ‘tnﬂ‘gwt respensible for
classic generalized spike wave paroxysms of
idiopathic lgenernlized epilepsy, such as
primary bilateral synchrony

- or the responsible mechanism may be
attributed to the secondary bilateral
synchrony resulting from one or more
epileptogenic foci
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+ Evidence for unspecific cortical

abnermalities as an origin of 55Ws

- PET studies demonstrated focal or general
cortical hypometabolism in cryptogenic and
symptomatic cases of LES (Chugani et al., 1987
Theodore et al. 1987 Ferrie et al., 1996}

- Their surgical removal gave subsequent clinical
improvement of LGS patients (You et al., 2007)

Differently

* the enalysis of propagation patterns, so colled

interhemisphersc time dif ference of 55Ws, revealed
evidence for primary bilateral synchrory in mest patients
with LGS

* Moreover, the later part of the bursts Tpmr‘s bilaterally
d &

without arry gign of pro tion that wou |.:_g"gu
activation of a central m!;mimg thalamocartical system
(Ohtohara et ol., 1995)

* Similar positive BOLD stlaml changes in the th-ula-rms m

observed in patients with primary bilateral ?rn(

presented w-ihsprlm'p Eﬂmmllnd epileptifo dlschurgas
and bilateral 55Ws (Aghakhani et al., 21

et al, 2006; Moeller ef al_, 2008a)

Whether the brainstem nuclei influence
thalamic gating and thereby modulate
cortical excitability

or hypersynchroneus cortical activity causes
activation of the thalamus and interferes
with connectivity between the brainstem and
mesencephalic structure

remains to be answered in the future

Conclusions

* EE such as LGS (and W5) are a paradigm of

System epilepsy for

= Their electrochinical palymorphisms

= Evidence of different crip|u-grts

- Evidence of different altered maturaticnal
processes

- Evidence of involvement of different brain areas

- Cognitive impairment as a consequence of an enduring
pathalogical activity of a system

= fMRI data could help to define the “true® LGS
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CAE

* Sub-cortical Theory
- Europe

+ Cortical theory
= Canada

Both are true?

Antalia Workshop

* “the use of the term “focal” to describe the
regional enset of SWs can be misleading, as it
mdy create confusion with “true” focal 2eizures

+ the available data support the idea of a trigger
zone within a given thalame-cortical system that
has a particular genetically determined
epileptogenic susceptibility

* the 'rriigr.r area becomes a part of the oscillating
network during absence seizures

* the oscillations constitute an emergi
of the whole system (as in wmmﬁ?r??npﬂ%r
systems)”

A briel hivtery on the aicilllating raled of thalarmus and cartex
in absence selzures
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ABSENCE SEIZURES AT THE Daws o
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CENTRENCEFIALIC SYSTEM

Berger (1934) "sbaenied o coubed by an abvupt witharowal of
tang; inhibrtary influences sxertod by the thalomus upen the cortex”

Tuw Fasupovs 19605 axn THE .
“Cormiear Isvasoos® BACK T0 THE FUTURE

MEW ML LENSEUM AND THE
CoMEBACE 8 UORTICAL NETWORKS
% 5W Disciard s

Groos's CORTICHRETICULAR
HyPoTHESIS AND THE FELINE
GExEmaLiZEn Emvemsy MooeL

GESETIC RoDENT MOBELS AND THE
TuaLasivs RESURGENCE IN THE
19805 anm 1 990s
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Back mo THE Futune

L "generolized 3%/ discharges ihould be considerediaia
petPabagis prehsmbted ordey Trom The malluiets of are
af peveral gpacific woltog- or ligond-gated mecharem i the
thalamocorticothalames metwork”,

. "tath thalomic and corticol neteoric ore mvobeed in the

aaprettion of abieace digi ured”

* {MBIL-EES recordimgs indicate That beon aress sech as
the inpgla or corebellum are englicated of well @ generakaed
SW disel
L] 'mfuimmm-mummwﬂucmm

weorld may b deactiva®ed and therefore reiponiible for the
e COREL USHESE SEER A SW discRarges”
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Thalomes, defoult mods oread, end coudate muclei are
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& al, P00, Melenti, 2011)

Male, present age 18 yrs 5 mths

* Positive familiar history for Epilepsy
* Perinatal period uneventful
* Mormal psychomoter development

* At the age of 2 years and 8 months,
occurrence of absences with mild
myoclonic components
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+ LTE (2.5 mg/ Kg/die) was introduced and
complete seizure control was obtained in
three months

- After 2 years, at the age of 4.6 years,
LTE was gradually withdrawn

- After few months focal seizures
occurred, sometimes with secondary
generalization, realizing ES
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+ Mormal MRT
« LTGE, CLB, CBZ, VPA, TPM.

- Ineffective

* Seizure control with PHT

Persistence of seizure freedom with
FHT and CLB

Mormal school performances

IQ: 128

At B years of age MRI was normal
EEG normalized at age 8

CLB was slowly withdrawn
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* A third high resclution MRI at the age
of 10 years gave normal results

* PHT was gradually reduced

+ After 7 months from PHT stop, focal
seizures recurred (12 years of age)
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+ A fourth HR MRI was normal

- OXC (20 mg/Kg/die): complete seizure
contrel

- After 4 years and 5 months no seizures,
nermal EE& and school perfermances.

+ This case presented with

= A first period of a system epilepsy (MAE)

- A second and third peried of pure focal
epilepsies (probably not lesional)

The dif ference between
secondary generalization and system epilepsy

* An arson can arise from a single cutbreak or be
developed from different foci starting to burn
simultaneoushy
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The concept of System Epilepsy

+ System epilepsy is the result of a
simultaneous pathological activation of
functionally different anatomical areas
of the brain that, as a whole, generates
a specific epileptic phenotype

System epilepsy

* Doesn't depend on etiology
- Goes beyond dichotomy between focal and
generalized

This new concept can be useful

- For therapeutic approach
- Both medical and surgical
- With new technigues (DBS etc)

* To provide an interpretive key for
pathophysiclogical mechanisms

* To gpen new horizons in research

* To spend some time discussing in some
wonderful place
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MaTtTHIAS Koepp (UK)
REFLEX SEIZURES, TRAITS, AND EPILEPSIES

Epileptic seizures are believed to be unpredictable and usually arise spontaneously. In a few patients, seizures
occur as a “reflex” phenomenon, objectively and consistently evoked and modulated, either precipitated or
inhibited, by external afferent stimuli or specific cognitive processes. These stimuli and processes may, or may
not lead to seizures with different latencies, making it at times difficult to establish a causal relationship with
these reflex traits. Semiology of reflex seizures is either reflective of the network supporting the precipitating
stimulus, or stereotypically manifest with myoclonic or absence seizures despite involvement of divers cogni-
tive, motor or sensory systems. Reflex seizures and traits are likely to represent the extremes of a continuum,
and understanding their underlying mechanisms could help to explain the transition of “normal” physiological
systems to paroxysmal epileptic activity.

To explain the inexplicable, patients commonly experience seizures in response to transient systemic per-
turbation such as intercurrent illness, emotional stress, sleep loss, or alcohol consumption, which are known
to facilitate epileptiform discharges on the electro-encephalogram (EEG). In a few patients, seizures or EEG
discharges occur as a “reflex” phenomenon, objectively and consistently evoked and modulated, either pre-
cipitated or inhibited, by external afferent stimuli or specific cognitive processes.

Causality is unequivocal if seizures are constantly precipitated by a specific stimulus resulting almost imme-
diately in a seizure. These stimuli relate to specific cortical sensory areas, like flashing lights, or to large-scale
brain networks, like reading, result in “reflex-seizures”, and are “name-giving”, if no spontaneous seizures
occur, as in reading, musicogenic or hot-water epilepsy. Such reflex epilepsies are considered to be focal in
origin, and often acquired or developmental structural brain abnormalities are detected, typically involving
lateral sensori-motor cortex.

More complex stimuli in combination with cognitive processes can increase the probability of a seizure.
These stimuli and activities may, or may not lead to seizures with different latencies, making it more difficult
to establish a causal relationship. Such reflex traits are predominantly seen in genetic epilepsies with stereo-
typed seizure semiology of either myoclonic or absence seizures despite rather diverse precipitating stimuli
involving various cognitive, motor or sensory systems.

Following a detailed description of reading epilepsy, the prototypic and only reflex epilepsy syndrome
listed in the 1989 ILAE syndrome classification, and reflex traits in different genetic epilepsy syndromes, this
presentation will compare the concept of system epilepsies with interlinked physiological and epileptic ne-
tworks to mechanisms of seizure precipitation and inhibition.
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PeterR WoLF (DENMARK), ROTA MAMENISKIENE (LITHUANIA), KATIA LIN (BrAZIL) - TEAM 1
CASE-ORIENTED STUDY 2
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PeterR WoOLF (DENMARK), RGTA MAMENISKIENE (LITHUANIA), KATIA LIN (BRAZIL) — TEAM 2
CASE-ORIENTED STUDY 2
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GiuseppeE CAPOVILLA (ITALY)
THE CONCEPT OF ENCEPHALOPATHIES

Epileptogenic encephalopathy
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In the scheme proposcd by the International League
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is considered as an “epileptic encephalopathy,” defined as
a condition in which the epileptiform abnonmalities

themselves are believed 1o contnbute 1o the progressive
disturbance in cerebral function. ITRREENSH

discase is simply the direct consequence of epilepsy. Stud-

“The role of

Omgirrne] gty
D
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Special lawe: Epileptic Encephalopathies; Pr s of the
International Sicilian Werkihop, Sciscce, Apeil 2530, 2012
Hovember 3013

‘wohsma 34, e Supplement i

Pages 1-50
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'Aiihqugh certain syn.drnmes are aften
referred to as epileptic encephalopathies,
the encephalopathic effects of seizures and
epilepsy may potentially accur in association
with amy form of epilepsy®

Cognitive impairment in medicine

A review of psychological dysfunction in asthma: affective,
behavioral and cognitive factors
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“Epileptogenic” encephalopathy

* "Progressive” conditions with various etiology can
give both deterioration (per se) and epilepsy
- Tumors

= Hypathalamic Hamarioms

N:l.rud:g!nr_rﬂflu

= Alpers disease
- Metabuolic

= Man Ketotic Hyperghycinemia
= Inflammatory

* DESC-FIRES

= Bosmusses syndrome
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"Epileptogenic” encephalopathy

« Deterioration is independent from
epilepsy

« Epilepsy can aggravate the clinical
picture

= In many cases encephalopathy without
epilepsy

Consequences

« According to the concept of EE, you should
treat aggressively many of these situation

* Overtreatment can aggravate the
neuropsychological picture

* Aggravation of neuropsychological picture
can induce further overtreatment

The importance of the messages

to the parents
Don't have prejudices against epilepsy
+ Alse Mapeleon had epilepsy
If a seizure occurs, keep calm
But if it doesn't stop use rectal diazepam or oral
midazalam
+ Because if a seizure is long-lasting, a cerebral
damage can eccur

* Seizure recurrence can induce a brain damage
* The EES of your kid is very rich in epileptiform
abnormalities

The epileptiform abnormalities can induce a
cerebral dysfunction

Conclusions

« Clarification is needed

= Mew terms should be used
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ILAE classification of the spilepsies: Poition paper of the

ILAE Commiwion for Clanification and Terminalogy
it . Wi, “ il B e, iy i, Py B Conailly,
g ramrt, L G, * W s, st o, Gy W Hariem,
s L Pt " D . M, "o v, T s Dos,
el i, " e s g, e - ™ B P Bt

Conclusions
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Tha trus Epebiprtic Emcaphalogatiess ore vary rore

201



L TR ATAT A

CHris DuLia (USA)

THE ROLE OF GLUTAMATE SIGNALING IN DEVELOPMENTAL CORTICAL
MALFORMATIONS

The role of glutamate signaling in developmental
cortical malformations

Chris Dulfa, Ph.D.

LASSE 2018 "
Tufts ==

Cortical Malformations

Bgult from disnaption of the normal developmental events in the
fermation of Ehe cortical plage
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Cortical Malformations & Epilepsy
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Clinical Syndromes

ol qoerthrad diyspdauia

Crvreder; ot 2l Dvog o Clin Mneroao, JO08

Clinical Syndromes

L '

Cirwrrates, ot al, vog in Clin Mpuroso), 2008

Clinical Syndromes

Schaercephily

Freeze lesion model of developmental
cortical malformations

* Freere lesion (FL)

— Frsgzing injury on the
surface of the skull at PO
causes formation of a
microgyrus

= Mipdels developmental
cortical malformations
associated with epllepiic fod

— Paramicragyral pone [PMVE)

beoomes Fypenexcitable by
Pla

= Useful model for studying -
pethalogicol changes
during the latent period g vurs s e E—
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Confral Gaak Usdentad hom e terrporsl aed spatial properties of neurstrammeiion
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Astrocytic glutamate transporters remove
glutamate from the extracellular space

The Cerebral Cortex

Glutamate GABA
Excitatory Inhibitory
Slow Firing Fast Firing
Establishing inhibitory networks requires:

Proliferation of precursor cells
Differentiation of interneurons
Interneuran migration to the cortex
Positioning into the cortical circuit
Marphological maturation

Circuit integration
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Does dynamic glutamate regulation influence
cortical interneuron development?

1. How does glutamate regulation change during
postnatal cortical development?

2. How is amblent glutamate regulated and where does
it act in the neonatal cortex?

3. Does disruption of tonic ghetamate signaling alter the
development of cortical inhibitory networks?

4, 5 disruption of tonic glutamate signaling a
mechanism of epileptogenesis after neonatal injury?

GLT-1 and GLAST are the primary
astrocytic glutamate transporters
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* Keep extracellular glutamate low

* Prevent excitotoxicity

* Maintain synapse specificity of
glutamate signaling

Hamsor rd il Bl S0

Glutamate transporter expression
increases through development

GLT-1

e
Forata wi i Saermaci, 1907 oo o, e HHS

Glutamate transporter currents reflect the
rate of glutamate clearance
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Glutamate clearance is slow in the
neonatal cortex

Transporter Current
Doy Kinetics (mal
g & 8

Pemor . G HELS

Astrocyte maturation involves huge
changes in morphology

"4 Ll L P50
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Morel, L, ot ol 2 Nearoard, 2014

Limited astrocytic glutamate uptake allows
unconstrained NMDAR activation

How does ghrtamate regulation change during postnatal

certical development?

*  Glutamate clearance is slow in the neonatal cortex
companed ta the Mppocampus,

=  Uptake capacity develops in the cortex over the first
three postnatal weeks.

= dstrocytic wptake does not limit synaptically-released

Elutamate in the neonatal cortex.
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Does dynamic glutamate regulation influence
cortical interneuron development?

1, How does glutamate regulation change during
postnatal cortical development ?

2. How is ambient glutamate regulated and where does
it act in the neonatal cortex?

3. Does disruption of tonic ghutamate signaling alter the
development of cortical inhibitory networks?

4. s disruption of tonic glutamate signaling a
mechanism of epileptogenesis after neonatal injury?
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Astrocytic control of ambient glutamate

+ Ambient glutamate =
resting concentration of
glutamate in the
extracellular space

* Set by a balance of ongoing
release and uptake

* Reducing uptake...
= ..Inreases amblent
Flutamate
= ..and induces NMDAR-

mediated tonic currents
* Robust astrocytic uptake )
Elpsnmbm glutamate il
W

Glutamate biosensor imaging suggests
glutamate levels decrease during development
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Meurons in neonatal cortex are transiently
sensitive to ambient glutamate

Developmental increases in EAATs constrain
ambient glutamate levels
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Ambient glutamate sensitivity reflects increasing NMDAR
expression and decreasing ambient glutamate

* Amblent
* Elutarmnate
1 senasithaity

Where does ambient glutamate act?

Pacnirmt ot o bogsi oy Haryeary s e (H

Where does ambient glutamate act?

+ MR2C/Ds are more
highly expressed in
YOUNE cortex

by gt 5 _ e [P

Where does ambient glutamate act?

* NR2C/Ds are more
highly expressed in
YOURE cortex

* Cortical NR2D is
expressed mostly in
interneurons

* NR2C/Ds have a

Rt s, . Rt 204 lower affinity for

Mg
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What cell types express Grin2D?

Neonatal GAE.ﬂ.ergn: INterneurans express GrindD
T E ) (47 v i) D Ciwertiiny
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Sharon Seanger - Traymei Lab

Ambient glutamate preferentially
affects GABAergic interneurons

©—
r—

Ambient glutamate preferentially
affects GABAergic interneurons
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Ambient glutamate preferentially
affects GABAergic interneurons
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Ambient glutamate preferentially
affects GABAergic interneurons

NR2C/D-containing NDMARs mediate
the bulk of tonic depolarization

How is ambient glutamate reguisted and where does
it oct i the necnahal contex?
= Ambient glutamate is elevated in necnatal comex
*  Adtrocytic uptake limits ambient glutamate = PF
= Ambient glutamate tonically depclarizes
interneurons but not pyramidal cells at PT.
*  Tomic depclarization is mediated, in part, by
NR2C/D containing NMDA receptors.
| — L
‘e
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Does dynamic glutarnate regulation influence
cortical interneuron development?

1. How does glutamate regulation change during

postnatal costical development?

2. How is ambient glutamate regulated and where does
it act in the neonatal cortex?

3. Does disruption of tonic ghutamate signaling alter the
development of cortical inhibitory netwarks?

4, s disruption of tonic glutamate signaling a
miechanism of epileptogenesis after neonatal injury?

Neonatal blockade of NR2C/D by
in vivo DQP treatment

110
aawrani
At Fre e by
e yapen iy

In vivo treatment with NR2C/D antagonist
Changes in inhibition in adults

= miPSE frequency

= GABAergic synapse staining

— Interneuran morphalogy

— Metwork acthvity
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Transient blockade of NR2C/D causes long-
term reductions in inhibitory synaptic activity
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Transient blockade of NR2C/D causes long-
term reductions in inhibitory synaptic activity
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Blockade of NR2C/D leads to a reduction in
putative inhibitory synapses
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Blockade of NR2C/D alters maturation of

interneuron morphology
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Blockade of NR2C/D leads to network

hyperexcitability in mature cortex

Fird potantial resending
.= ahicl
] Does disruption of tonic glutemate signoling alter
the development of cortical inhbitory netwarks?
= lIn viva blocksde of NR2CD from P7-PO causes
Lasting inhibitory deficits
= Reduction in mEPSC frequency at P21
* Reduction in interneuron morphological

comphxity ot P21
* Increase in retwork hyperescitabilitg

Laufen Lau

Does dynamic glutamate regulation
influence cortical network development?

1. How does glutamate regulation change during
postnatal cortical development?

2. How is ambient glutamate regulated and where does
it act in the neonatal cortex?

3. Does disruption of tonic glutamate signaling alter the
development of cortical inhibitory networks?

4, |5 disruption of tonic glutamate signaling a
mechanism of epileptogenesis after neonatal injury?

Freeze lesion model of cortical malformation

Freeze lesion induces cortical hyperexcitability

Mackfird fraes Asdeeim, L, Mrwobial D, 2014

212



Freeze lesion causes in vivo hyperexcitability

fornie Maguine

Madfied fram Andresen, |
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Transporter upregulation during the freeze

lesion latent period
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Neonatal ambient glutamate levels are

decreased by FL
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Tonic activation of interneurans is decreased by FL
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Astrocyte control of ambient glutamate is
increased by FL

Is disruption of tonic glutamate signoling o mechanism

of eplieptogenesls after neonotal infury?

*  Neurond in PMZ see reduced ambient gutamate
during the FL latent peried

+  Tonic depolarization of internewsnons is reduced
during FL latent pericd

*  Duwe to inoreased interactions with astrocytes and
EAAT control?

P PP
’ o

Conclusions

| “ o L Coremed ambient patamace
] - eleneatialy scthaies NERLAD
& 3 H containing MMDARL on

¥, Glutamaie Cewance i tiow i GARAsegic intemeurcra. of PT

the reponutal nores, when
framparher sgpreuion i los

. &, Dusey bnfary induced disnaption of
. ! ambient phutsmaty dgraling oontribete b
— pathologial ~etwork recnpanatation

1. Glutamate tagrading |
s R/ i important .
for corticsl intermeuncn

matuestion
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ROTA MAMENISKIENE (LITHUANIA)

PRECIPITATION AND INHIBITION OF SEIZURES IN FOCAL EPILEPSIES

IR ...
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Precipitation and inhibition of
seizures in focal epilepsies

Rita Mameniskiené

e o =
= History
* HReflexly provoked cpillcpsy was known to the Komans, wha
caused their newly parchased slaves 1o gaoe at a roating poster's

el

= Uk they caused thear shaves 1o inhals the fume of bumsng xt o

hom to dietermine thar seirure thineshold

* If cpilepsy was cstablished the purchase money could be

rechaimed. I

[~ ) History (2)

* 5t Auggastine groes an carly desenption af a sceure procapitabed
[ -
wod Restitemis, i the pansh of the codesia

Calarmapaan, when ooukd a0 aharrso hamarlf fecem senssnon the he ey bk

a cowpas, nod Beclng i the keast if pnched and pricked, snd somctme
f pams, eucepd afier be came to he

# The 1Tth century physician Taxil described & lame doctor who

s sptred by an attack overy tmc he boand bavys whastle

215



Introduction

* A diggnosds of epilepsy roquines the oocummence of anprovoked
scizures on the beckground of an enduring disposition 1o
ACLPUECY

* “unprovoked” = “unpredicsble™

* Thia wvew 1||l|r\'gunh AumcreHss aetoa mrhm-mg the cuspent
seizure risk o cithey dirccsion and acting both s ooggers or
mhibitors of soeres.

Introduction (2)

* O these factors, scnsne procipitation and inhibition by specific
sensory o cognitive stimuli in reflex epalepsies have recemved
puliuﬂu’ arcntion, mot the least becamc of the m-im I||.r3r
provide into ictogensc mechsnisms in netural humsn epilepsics
but also the ieerruption of sclrure activiey a1 the warly stage alia
can be schieved by nonspecific or by specific fooas-tangeeed

RPN OF SOETIENE inpuls.

Definitions

* Two typos of sczunc-nduang factons can be distnguished:

it B
tiggering stievh thar deootly pooopitale SCEmires o8 Certim futsnls

shy wacrps the ek ool huvesyg @ seirine

()

* These scirares are called reflex scinares.

Definitions (2)

I"I’ Ve ALY 'il'l!l.'l I i
* “Two types of factons counteracting scizures can be dstinguished

A nempesany decreass of smmire nsk snoms moaly 1o be defined by e
alnends of fackiatwg Bacion.

= In et pabents scumics d ael oovar desng phinecal sctrety. - phyasal
eneriesr revhaes the bl mthe vast ssagonty of putenie

S0H all the mmakaic comes of cpdepey the Sost potcnl sse pepchacal - foght,
ol aiecty” [Liwers, 13
— {lirical expericnce usggear that monead acriviny mar m general hure amilie
protecnve  effeom Mlatisoka eeporied an inl sy elfecn of
swuropeychologsal sotvation i 61.7% of 308 pariers with parxysmal
dischurgs i the swaks EEG
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E‘ Definitions (3

# Focal saoarcs omgenaste “within ocbworks lmited fo one
hemisprher™

*  Foal secrures oooar in focal opilepsses. and systern epiliepsaes like
IME

E‘ Pn.:cipitmiun of focal seizures
o

* Semph seonsory precipstation
* Complex scnsory and cognitive procipiaon

e t - - "
E Simple sensory precipitation
ey
* In focal opilepescs, precipitation by simple seasory stmab has
been desconbed for:
Vishii,
~ iwmach,
= fEasveERenl,
~ calorc
olfmsnony el
» Simple suditive, snd vesboler peecipitation sre not unequvecally

ool

‘" - s s 5

:Eﬁ' Simple sensory precipitation

o

Vesual proaptatend

* Visally mduced reflex seizures are very common in idsopathic
Lia ] |,-|'u||,'|nxl bke |ME andd shopathss hocalraton- olabed
epilepaies, they sre exrremely rge in focal lesional epilepsies
affecting the visml srseem.

* In some of the idiopathic cpilepsics, ponctically determined
hyperexcitabasty of the visual cortex with upregahition of the
occipito-frontal pabeays scems o be a basie mechanism of

oy ahwrras thew ratues srem waally go e aliscng

lesional epilepsics.
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@ Simple sensory precipitation
Hs Simple sensory precipitati

Vs tabsc
* LT with focal seiures (Wolf & Goosses) smong 103
phulmmu:u.-n,- acdulis
3% of thew presmind sho peroralined clnical and for BEG festsoes
Y e iy ding, wrhadrswal @ the e of the mevenganoen which coul] be
vesponashde foa @ semparary phisoparccrunal e
% Yu et al in a childhood eohort descnbed photosensstaty m 2006
nr'|:u|m:ru ath fowal seirurs.
Sas off thase, had whopathic Rolands: chilkdhood epilepay, Lo net @ focal
by e b,
— mmall cases - only s an EECG tras,
wrlsomdt photaalh sl s
@=

Simple sensory precipitation

ipitagig by prow t arwll eoanch
* These rwo thgger mechanisms scem o be doscly rolated and
i i focal opllepeies of the pesirolandic ropon where they
produce frcal mosne or ypically sensommotor seimares

apiagion oy mow £
* Tnggering movements are ordinary volantary movements and
wﬁ\' For the exlividual case
* “The iciogenic mechanisens are not aniform:
S i pitserils Dodiacal movemont indiog socr o L ofeil
i asthors pussaree eoecunice of th trigger movoment i cifectirs indicating
5 proprasccptT g
*  Ohocasionally, oven mere imapinaton of the stimulus Ll ity
a minimal activagion of the Ktogonic network, or dreaming of the
mcrimimated movement may be sufficient

@ Simple sensory precipitation
E’ Simple sensory precipitati
HuLe Ly b Ei L& i 2]

* Patients with motor or sensory EPC of any etiology presenbed
"411:‘{ [

much trgger mochanimn in 57

w11 wlhe Al

~ =2 pasaive mevement
e
e

i 1 - N 40 Mo

= Y- much
Inhatiton '||:.' aimmlar stimul occurmed :|.| 4 {¥ra)

= in 1, sonching a rAgger wone could cnber mnhibin the develapenent
rxling on the

*

of sasory EPC or precipitate 3 tonke scinare,
timing of the stimubss.
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t - - "
E‘ Simple sensory precipitation
e
apHEaE by Bamachy
# The gaality of the touch s slightly vamiable.
* In a video-documonted case it was a lght, single touch lasting for
not more than 1-2 sec.

*

In the 3 patients reported by Ranemoso of al proloaged mbibang
(=110 sec) ar fopetitive tEpping wis foquised

# & patients of Sals-Paded et ol needed o b the mgger zone
berween 5 and XN see whereas a Seth had Facisl sensommator
seizures inggened by contact of the nght mner bp wath & cold

Bquidd.

Simple sensory precipitation

IMMEaks by rid F ai L1} 1n]

* Seizures i FCD epllepsics ane oficn genersed within the (manly
extraternpeoral] koo with it highly absommal microscopacal and

fisncicnal anaromy whete “the Exbre of noseonal or ghal ¢ ™
leads b & bughly cpseptogeric dissoption of the koval cirows that gan o
enirsin the disnape

wcilly el for functiol

aones™ {Tamss ot al, B0}
* B repooscrits an intormodiate state beteoon inteocotal and ctal:
cosrine spsrene ey takes place i o very reanood seunsnad ool

— from b # cocanicnally sprvsds mpenduor an indvideal frecal s

¥ Simple sensory precipitation
E Simple sensory precipitati

Startle scizurcs
*  Seizures induced by sudden and unexpecied sensory stimuli

Slais g

-

*

smnaloieisoey {lowh

vissal
*  Usually resemble supplementary motor seipures.
Last <3 s

-

Consist of a stantle response followed by mostly aomal
todiie of homitome poshang, afton with autanomic
phenomena, can be generalized or lateralized tonic,

o hodie—tonie, Ewes—mieehanic senane

-

Simple sensory precipitation

Soncls st w == B

* lenl EEG

#  Vidos FIEG asel MEG stouy s el
e crigralaic jyoe, akeng with ihe
supplretanary o afva, 5 sho mvohved
in thy preguin of same nduced srirs
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1,“} bll‘l'.l.r.l].c SCN30rY Fl’cﬂlrjl[anﬂﬂ

o -

Startle soirurcs

*  An exaggemted startde response, possible due 1o abnormal
activigy n the ruckeus n;m.-ulm-x-[mum casclabs, beads 1o an
morease of proprioceptive feedback 1o the hyperexcitable motor
cumex, cvoking a seizure.

*  Siurile-mndwced soruses cen ocour crypogonic of as & reflex m
pationts with motabobe distarbances or large kessons, possibly
due 10 involversent of the cngulure gymas and supplemsentary

o asca (3ALA),
-

Pt
! - s s 5
:.E_s Simple sensory precipitation
e s
[¥ tating, [t

* Omset « the first year in nonmal chikd sithour & family hiscony.
* Sqwrures = tocal anaware emporal

* [HEG = wwmporsal

# Satumison - sal This natural course is the masin reason 1o
assume & pathogenic ele for insufcicns

* Mo spontano
enavulsinne, | thermonegalation as it is physsological for the

* Asellary v Po80d in which thess pationts are ar ek,

# The mgger cffect seems oo disappesr with age as no seimores
wern neparted beyond 3 yov of age.

* Mo drug teearment s needed a5 long & care is taken ro bath the
chalclreni I'l'll!f i lake-wranm water,

Pt
F ! - s s 5
:.E_s Simple sensory precipitation
S -
Lalogc povaipiragion A

* “head bath™ water of > #0-50° C is mpidly poured with 5 mag

ever the head

= Seiruses - Pocal unawaces with autcenatisens, often with an ausa
af frar, visml ar aadithve hallucinations,

153 (33%%) experience an aurs of pleasore and sre incdined o seli-

mduction of seizures

Evoluson o conalsive scimares is eclatively rare (15.7%).

iEECG: undlateral or bilsteral F-T EA

Theme are mdications that adolescent/sdult hot water cpibopsy
coukd be a penetic syndromse rather than a mere reflex epileptic
ik

-

*

o

t - s s &

E‘ Simple sensory precipitation

Rt -

L1 i £ad

* Rehagons of wemponl lobe cpilepsy (TLE) 1w the olfacoory
wrsica are evaknt {mom rather comaman 55 =11 %) nll’:.;hu:y
SLFES

* Hepors on scizuse procipitation v nsnells ame scanty.
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SENSOTY prccipitarinn

{Hfzctn . e =
. - _ L Ny e

+ 55 TLE and 53 IGE = T -

* Jmin :\."Img-}lang B e o] -

—t— oy T ]

* In the 15 min post-stimalation penod both provocation and
bt nr'urulu,- activity werg l’r-;qm,-nrl_r frmrl,
* Provocation:
= 1% ol G patieses
— 2% of MTLE pusimts
* lnhabtson
— 3% of WEE pationés
= 1% off MITLE gusents

Simple sensory precipitation

Comatrinl ared Perigheal Fiitoni in Epllapti D
Oifacien progipining pre
Clinicsl Studus
* The effect was ohserved [
“during or immedsately after the expossre™,
= la I:In.' rrrm:l: of @ llrl.uhlhn:-ugh H.'I'H.'F.Ih.l'lﬂl hm-\hnm BCAXUET
provokod by exsential oils the setrure cocwrmd with a prodeome
af fear i the night after an evening cxposure bue the EREG of
the imtermediate penod i unknown
= “Ihere are af peCsCnt fio viahike :hn'u ihcics o the |'|:h:nml| WY af
these delayed responmes whach seems b0 be particular to olfaciony
stimulation

¥ Simple sensory precipitation
5 Simple sensory precipitati

& aachinvg and vs Eak

* Seizures triggered by simple suditive stimuli are well-known in
nul.rul-. as @ penchic brak

* In hisnans, bowever, they are cxremely sare, and be with
vestibular stinquli the roparts are not :hn:rl. convinging

= MNewer and adequarely studied cases with vides-EEG
documentanion of boch variants seem not o exist.

&
e

P N ..
‘B8 Complex sensory and cognitive
L F
i precipitation
Lating

* Babng-inheced scizures are paroxysmal manifeststions of
rrIlrle; rabuns, inpporod ﬂrllll.l.'l.\'lr,‘in’ maostly by meal.

* Batieg epilepsy s one of the e fomms of reflex epilepsy (15
I.fl.lllhnr';ﬂ.;pnl.cpl-: [patients)

* The mist commisn seieire samology is focal unaware seirure
what often sre assooated with symptomatic focal epilepsies

* Generalized comic-clonic scizuses, tomic spasms, and  stanes
epalepticus have also beon reported.
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‘B): Complex sensory and cognitive
- precipitation

# The fact that scimures can be induced at the beginming of the
meal, in the miklle of the meal cdosch afber the el o cven
during “thowght abour esting™ pives sn ides abour different
riggering mechanismas thar include:

— rustication and vwallowing
cxrvadiggeal strslatm
= gastric dxtonsion
= chossral composstan of feol
= the nabsfscion fochng sssooufod wh cating

N,
‘B8° Complex sensory and cognitive
1 § J ]:I' L 5 } gll
-“."".I- & = N
Prﬂl:lpl[ﬂﬂﬂﬂ
Eansng
*  Rogons of the brain invohd n niEating cativg - rklee) s
The aivmmdals plays s impaormear sl i an tegmative ceave, parmsulaiy
m MTLE: hypeoewcmsbality of the tempomlimbic anes imvobos
vuncepitldity i getainry, olfscion, iffecive, ard e s,
[ odber panents, the sowvarcs of a0 esmslmbec [seprasyboan,
permibine s Forus e aben praaible.
This peghon have boen implicased when dhe abaormal cones s in o
poopaoceptive rogon s Ewohom odher wmsony albreents (Bngeal,
Euscral, pharymgeall and i activaced by extenudre sensory input geecrated
ey the anemprlen. Ichurvdour mvshod i catirg
* The origns can ofgaite in frontal opeeculum
areven in the bramstem. L

E : Complex sensory and cognitive
- precipitation
Taath baas

* Seizures start not caclier than afer 15 sec and up to 10 min after
artact 4 B sthlanachirg

* Rarcly, secing & ootbbeush or imagining &t may be a safficiens
EriggeT.

= Seivures are typecally focal swsre molor of sensormernor,
evolution to boss of swareness or generslized conulsions may
LU

E‘ Complex sensory and cognitive
: precipitation

Tamath s

* Patients have focal cpilepsses of vamable etologies,
~ wwalhr fren. ndarls
= chose 1o thar hand and speoech sress
= wirhann sille preference,
~ rarely brmpucaral

* Three drug-resistant pationts were sucoessfully oporated, one
writhour & patkoloser repoet, one with a coorical dysplasis, and cne
with a ganglic seytarma o the kel inlorns masos SEF] (Chan ot al;
20045

222




E'; Complex sensory and cognitive
— precipitation

i il Fall

# Seizures miduced by writng scem pomarily o belong in the
realm of sestem cpalepaies whene they may occur in the context
of praxis inducton and of primarny reading epilepsy.

* Wobng as 3 sobtary o off focal scomeres b fage,

= A patient (Oshima et al; 20008 kad sisnple motor seizures of the
night hard which were always induced within 8-9 sec by writing
with his right kand. = T

* letal EEG

*  |magng eaccvcaling =

Complex sensory and cognitive
precipitation

!‘\.[uuﬂﬁrﬁ- ACIrurce

* Mlost paticnes do not pespond to any type of music but ondy &
cortain style, cortain instrumonis of composcn, semelimes cven
i e prasticalar musical plece.

*  Usualh the mwss has an cmoteonal uml’::m.'t.

= The exposure wnill & seivume oocurs is mostly in the rnpe of
mirubes, rarely cnly seooncds.

* The various components of musical perception (Fecopnizion,
tone discimanstion, emoton ofc) can be mvoheed differently.

t N

E Complex sensory and cognitive
- precipitation

Musieogense soirurcs
* The relation of musicogenic seizurcs o TLE is as close as the
e lathan ||I'T|h.:|hu-\;uu|n 1y i [ME.,

* However, there is the nporam differcnce tha, wheneas

phatascasigivity in |ME is very common and may gven express &
hasic mechantum of icropeneds i this syndeome, masicopenic
sezures in TLE are very mare with fof mafy more than 100
patienrs described in ronal, represeniing a senall subgroup in this

.

frequent epilepay.

E'; Complex sensory and cognitive
s

precipitation

Musieigeiios soirurcs
*  Recent studies compared brain sceivation by :
toperic and TH-PTNTHAED IAIC Using NRT,

SCRIPCT
analysis, and mahimiodal conmectivity snalysis show tha aeizoee-
prvvoking misde activares birper cercheal areas than neusral
T

4 I e o mevesinganed by Rl s svest was modhe B MTL. s speod o th
ke qubgrne ol el gy ras e thalirman arsd feriher b belitondd gl
el g

< W e netrall o
by sigmal i in the
Py sadiry ortc

wof e et T, wias odmerendl
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Complex sensory and cognitive
precipitation

k1

and emndiosial stk

* Of complex sensory iriggers only miscellaneous examples have
bers puabilisboad:

= A paticnt with complex partial scizures with tempogal and
Eu:r.;l:l Feataren wad agrmtivg o :|||.1:‘.||1'|r ahppt sumbers (o
phone numbers, price tags) when she looked st them for several
murruies, thought about them or weobe them down

* (dme scizure oocurred 2 sce after |||r:.r|c1'|r|'J| a ]nl'mn: erursber
aad anfoinoed of Schonason. The cause wa a focal corbal
dvaplasia tyvpe 1a which was secocssFully operared.

Complex sensory and cognitive
precipitation

C L

and el strmuk

e ——
* Ina patent with postanooc MOCOHON | e -

pusdes produced donse setruses of th 4 Seaiiig Paziles
pi— -

ictal, i =

=i

Complex sensory and cognitive
precipitation

and erodinsial st

* Visnomotor tesks involving the
fand, pouring a idnnk, aul wr

N

seizures with visual and left monof== -

iy e e e e e
25 vear old woman, DreamanglT = o0 e
e

" e
provoke similar seizures that woke hej

wa

Complex sensory and cognitive
precipitation

R -l ] s

* Seizures do not cocur during orgasm but cither immedianely
aficrwants or with misos delay

= The prest majosiey of pagems have RTLE of varsble ciclogy
althouagh slsghe cxamples of el lateralizagion, froneal lobe

u[ﬂ_'r\r\g. and |I1I.I[\.Idlil.' prncralized L'[N]L'[!ﬂ-l cxise

*

It has repeatedly been established that the seomares were
dependent not on any sewusl samualation but on the achievemnent
af orgasm, and nof cassed by lyporventilation,
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Prevention amd inhilition

#  Acufe provenbon = an attempd #o provent serouee by pationt whao
cxpericnoe seirare prodromes.

* [nhibitbon of setsures an atbempd o merrupt scioane after the

flast.

Inhibition of focal seizures

* With the exception of absonces, gencralizod scioancs soom rancly
e accessible to inhibitory procedures because they are very
hoef lfln_uu:EuL:’ seiFures) of hrp"lﬂ :I|n|r|||5r. whercas the I!.pinu”y
shower and gradual evolution of focal seizures may provide
acerss B nll‘u'llll:lr}' SEmrlC T T,

= Scizuse arecst was & central aspect of epilepsy berapy befoee the
development of modern AEDs, and cspecially Gowens gave
dersdled descriptions and advice and understond the importance
of an anatomical relation af the semalus 1o the seimare omset and
spread

*

Bath  sermuey asul copmitve mcthads of amest have boen
reporied

Sensory inhibition

Sasmadoncrs
* The proximal Egatare for scipure ammest known since the tme of
Galen andd niceded o bae wenny

A pinch of a prick could occasionally have the same effect
Painfil cotancoas stimuli seom to be able to arrest incipient focal
SEFUSES. | s eriggered by soste pain should

Whereas oo be consscdoned syncops anal NS0Ty COrics,
pain ful seim somcthang different is proved.

*

-

They also are sccompanied by strong armusal which could sdd &
non-specalic inhibstory effect.

Reversely, they seem unlikely triggers boosuse they do niot display
the Bocossany anatamacal spocificty.

@  Proprioceptive inhibition
g £l

* According 1o Gowers, siticks sturing with & genersl or an
TpegAstnK auTa o mned then man be lumnFrl'ml by soeng muscular
exention, &3 by walking quickly abou the seom™.

* A more tanpgeted iBcovention, sbo keown sinoe astiqaity, B
“furcible peevention™ of the inital seirure movement by sctive
or passive antagornst movemont. The may be done by the
patient with the non-convalsing hand or by a belper.
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s
Es Olfactory and gustatory inhibition
-"‘..-‘.'_I- o v

*  lascja published on onental falklose !
where it is sdvised 1o let patients in a

o —
e S 2 iy g Su—
scizure smcll the sole of a dhoe B0 v oo

coanteract it. He wondered if this could be based on obserrations
of scrmare whibrbon by smells

*

Coomers in ks accoumt of scimane Aot 'n,-ltu'lr\! that stroeg
pastatory sensations like chewing a peece of ginger and strong
olficrary impeessions a3 the appbeation of smmonis o the
nostnls or inhalaton of metote of amy] could sometimes arnest &
scizuse ot the sura stage, especially with olfactory suras.

Es Olfactory and gustatory inhibition

f Seizure
¥ ok 71 Ol 33 P, N0

Use of aromathacapy (with of without hypnosis) in the Featment
ol iniractabie spdepsy—a e yoar Tollow-up sty

] daa LT ]
ﬁ Epdapyy & Bohasor by
1, Ay 5 P 50 +°

Dtaciony stimulaBon induces délaysd responses in eplepsy

Blarars B Lor* Wiy L 5 7 5 0 P Wi ¥ grins Bhamamstys | | ks B * i
P ™ Mo 18 oot W | e ik il % i B | P oot
P et 1

q - § Coenitive inhibition
E gnitive inhibit

* Up to /3 of pationts with auras af least somotimes oy
spontanecusly to ssop their progress (o seimanes.

* The debberate action galificn their siralcpes as fulu!.im'll:":r
cogmitive even il sensory or motor stinvali sre ndeded.

* Lisually |Eu,-_| belomg o the pealms of concemtration, relaxation or
1 combimation of both. They may include imeraction with other
TS

* Bsperimentally, inhshison of cpaleptiform setivity by cognitive
taks has primanly bom demonstrated in 1GE but may oo lage
extent feflect non-specific arvaial pepsia_ -

B e
I TR

2
: ; Therapeutic consequences
Es erapeutic consequence

* Maost paticnts with focal roflex epilepales can be troated with the
AED commonly used for focal eplepsies, the response primarily
depending on ctiodogy, and with susgery a5 an option for
refractory cascs.

* Howewer, the exsistcnoe of precipitating and  inhibitory
machanisms may open up for behavicural treatmsent altermatioes
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Th::mpcuri-:: consequences

5t '.'I:ﬂE" aven I_.-:E::

# Sirict avosdence of & wellidemifind migger = an optmal
appruach,

= Some wwiggers in everyday Bfe such as sclective pictes of music
can be avouded [(wbach, horwever, fow paticns soom o e an Ihp_r
aften seem o be anrscred o the erggrering music).

* Uthers - sach &= eating - cannot.

* A patent with scivares eriggercd by Sedodo purrls became
seizure free when he stopped dong Sudokas.

% The spphicability of this option will ofien depend upon mdivadusl
circumstances, It is ahways worth consdonng.

Therapeutic consequences

' DL i’

Bl ol el s Ty s s vy »—

! s
:,E_s Therapeutic consequences
>

&t 5 ativn;

* In some cases the thgpenng samalus can be modified to beoome
T

* ‘This applics fior hot wanee epilepsy in infams whoe can safely be
bathed in hakewarm water and need mo AEDs,

= Several patients with sooth-brushing seivures noziced thar the
wnath-brushing needed to be vigourous o produce a seoure, and
enskd modify i

# Bome patents with eating epaepsy have sozures ondy with bulky

mricals arwl can leasm 1o tabke several small meals Eseead.

(! s

:.E_s Therapeutic consequences

&t 5 ativn;

* Stimulus modsficastion may also refer oo Gming.

# Ina patent with touch-sdaced frcal makar scanares: the ngger
was only effective when paresthesiss reflecting sensory EPC had
dnthq'm] im the trgrer pone,

* This development ikl be prevented when a sefies of idenieal
stimuli was spplied before onset of parsesthesiss.
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Therapeutic consequences

{ a vakiHrical thari;

# [In patients with no sponteneous sciares and where the trigper
stimuls 1s |||||:r appliod cccasionally, acube selzure prevention
with a BZLY is an effecive approach.

* The prototype of this b hot water epilepay in adolescents and
schahs where imermarent sdmirgsiranon of 5 s 10 mg chobaram
(L) 60-50) pman before bath was fally successtul 85%% of the
paticnts withow sponianeous seizures.

* ln caics with mane froquent tnpper cxposisn: a shoet-acting
benzodisrepine like midamolam would be prefomed.

Therapeutic consequences

Fak s
* [Forster (1977) devoted his work on reflex: epilepsics 1o a large
extent fo possibiltios of descasitiation
* These included:
st proentabos o the sbrmuhes aloiod by wlitetal presentaton,
wevhac o] ey oo e,
- honibold aberation (stiralston 3 poitictal scirscton pencd),
agdanoe wibibi o
- wvoadancg conditisring,
* The approadhes were milored acconding o tripper and often
highly individualized.
Miswy of dhe iteivesison weore (uslimentally ssoewbal Bul seoded
it pem el ad (Fastingg Wl s ol en fer misageatile

E Therapeutic consequences

nbahitan

* Mlost of the paticnts who spontancously try o armest seirures
with self-imented mctkeals ot thaxi Ih:,r aze &t beast
sometinees successfil.

*  Oithers whe bavg rogulas suceess are rascly secn by doctors,

= Panens with oocasionally positive experiences may profin from
prodessional help in refining their methods.

* The patents” trxining may involve relixation rechnigues, cue
conirolled arousal, imagmnation of the aura with subsequent
application of the interrupeive sizmadus or Bio-foedback of the
coatical direct cament poseniial. Onlly few systennaric
HVERIRTAONS Xkl

Therapeutic consequences

L ILE]
[yt ————

[ RTr—— 2 P

trnatmant of splepay

* U0 [of 25) Focal epabepeys L L

-
= 2 bwcams oo of saounes other thes nolsied surss for > 1 yeas,
2 rppesnd o gumstnr withoat dugs,
1 schirved full seireer arrost in wakefolnes bar continund o have GTC
scirures denng sloep which could ned he eounicracied and regqeired AED

trealment

2 ool dhapse punionis had ey s, selssed i sinpaful sesanon. which
worr appmached by Eosle bygene and cducation shout  coping
stzaicgicy fox strme

3 oahers applied maneuvers of syes Eeousng on cemsn thoughts in one,
asal delilseraic isttiation of s sovomeni @ the ciber

The fifth pamsmr pogeved repanmeeas wrrlespd mo hitsnos,
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Treatment consequences

* To conclude, there is at present only hmited use of reatmeonts
based on counterscting precipition or using inhibiton

*  Emcourgpap coposts exist bat svatomatss studios ase missinsg

Conclusions

* The shady of sewe progpitation and mbebiton  reveals
significant differences between focal cpilepsics on one side, and
pencralivod and sysrem |.1:|].|.-|"\r\ on the other.

* HReflex seures are wellknown = both bt seem w0 have

different menles of mechanima

* In system epilepsics they primanly relse o the visusl system and
typically explont pre-existing physsobygcal fanctional anatomacal
networks

= i IME, photoscrmitraty cven sooimn chinely telated 1o 8 bisk sechanmm
ol AetA Ul EETET A

— T Fistal epaliguics, hemwever, they seem related o isulfcicndy clarified
peopertics of the local cpidepiegenie nswues with FCD asd EPC &

peosibibe prosypes

Conclusions (2)

* The aboormal seuronal stnsture ;o PO may  faltae
wninhibited excessive responses.

* EPC sefleets an imstable ol system of onpong strongly
mhibited epilepic oscilliions which s casily modifable by

exneermal inpaar.

* Musicogenic cpilepsy seoms to represent an intermediabe type
where icoogenesis happens in a pre-exisient, soquired fancional
anabomne notwork o which, i the mre cases this happens, the
epileptogenic kesbon finds soceis

Precipitation and inhibition of
seizures in focal epilepsies

Riita MameniSkiené
Thank you
At

Obrigado!
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MaTtTHIAS Koepp (UK)

IN-VIVO IMAGING OF HYPEREXCITABILITY AND MOLECULAR MECHANISMS IN
REFLEX EPILEPSIES

In-vive imaging of hyperexcitability and
molecular mechanisms in reflex epilepsies

Matthlas Koepp, MD PhD
UCL institute of Neurology
London

In-vive imaging of hyperexcitability
in epilepsies

Holy grail of clinical neurcimaging

Why PET in epilepsy?

Holy grail of clinical neurcimaging
¥ Maticnal inaftute of
# Newdlogicsl Discedens snd Strohe

2007 NINDE Epdepay Ressarch Banchmarks

* devielop blomarkers to ald discovery of new theraples,

* identify new molecular targets for pharmacotherapy

* develop biomarkers (e.g., genetic, pharmacogenamic,
electrophysiologic, imaging, biochemical) to identify patients
who are likely to respond to, or develop adverse effects from
spetific therapied.

= develop higher-throughput cost-effective models for screening
drug-herapies for specific types of epilepsy
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PET in
Epilepsy

something old: impaired GABA
L. Flyevazeni imhdition

E3 L8

PET in
Epilepsy

something old: impaired GABA-

L Flyevazend Imhdithon

&*'5; £°3

PET in
Epilepsy

Kaepp of il Bran 1959

Koot w1 o b podaigy |98

something old: impaired GARA- RS .

o
FaEy

PET in
Epilepsy

something old: impaired GABA- 'r- .

U Fiyemarend imhebition
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Area of Enlightment 7

Area of Enlightment 7

Area of Enlightment 7

Area of Enlightment 7

/—'_.

Oxymeter ?
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Focus or spread 7

" PETin
Epilepsy

something old: impaired GABA
L. Flyevazend imhdition

80888

Mokl SB B8 B8 £5 £

something old: impaired GABA
W Flyeranendd imheliticn

e Epilepsy
something old:
H-Flumazerdl Evidende for human “Ares tempestas”™ to be a
N Diprenarphine “seizure-modulating™ site
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SETITUTE O RELRSOLOG

""E:iul'yr Grail” in

Epileps

something new: Imaging of NMDW& receptors
HEGEITS Guanidine-based NMOA recepbor antagoni
tinsch [ ntra-channel phencydidine Binding site

TUTH O LSRR Y

NMDA PET in
nilep

something new: Imaging of NMDW receptors — data anahysis
E.GEITS Carmected ugtaks images
Statistical camparison [SPME); | patieras vi Deomtrols

11!
|

Hi

NMDA PET in

Epileps

something new: Imaging of NMDW receptors — data analysis
E.GEITS Carmectid ugtaks imiges
Statistasl camparison [SPME); | patiests vi Deomtiols

11!
|

i

““NMDA PET in
Epileps

something new: Imaging of NMDW receptors — results:
EGEITS Signilicant ncrame im 4711 pMtients
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e JERIE

Effect of age

STITUTE O REUSHLO]

. “Case for "*F-GE-179 *UCL
Focal SUV changes 1 vs. 9/10

- Increases ["FIGE-178 SV in

ransmesson

Inb ctal: F spikes L>R
* MR

Mo abnormality d led

['"*F)GE-1T2
PET
« fMRI L fromtal

Ta |

* ["FIFDG PET
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I"*FIGE-1739

* ["*FIFDG PET
Moarral

[“FIGE-173
PET

« lctal SPECT

Current studies: 15F-
PET/MRI at UCL

pre- & post-
operalive Soans
in TLE:

* 18F-GE1T8
= ASL

= MRS

Current studies: "°F-
PET/MRI at UCL

pre- & post-
oparalive Semns
in TLE:

» 18F-GE1T9
- ASL
« MRS
MR derived input function Matabolite analysis
i o
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Baseline

Activation

Ui~
recepior
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Molecular mechanisms in reflex epilepsies

* Receptor displacement studies

"C-Diprenorphin PET in
reading apilepsy:

reduced opioid binding
during reading=induced
sajzures

Molecular mechanisms in reflex epilepsies

* Receptor displacement studies
fMR] BOLD response

* Receptor displacement studies
- fMRI BOLD respons

Thal
Vawdano o af,

Newrsdagr 1912
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Braetl Cosmrmmnucation
Tooth-Brushing Epilepsy: A Repon of a Case with
Structural and Functional Imaging and Elecirophysiology
Demonstrating & Right Froaial Foous

"Torema 1. (VR 1Rabef) F. Hoges, Lo Sodsl, [V M

Summary: molecular mechanisms in
reading (reflex) epilepsie

Yariah

of are

Multiple areas of 1ctal endogenous opiosd release

Critical mass functional rather structural

¢ distnbution of ep leptic discharpes

ol precipaal

239



AR it

PatrICIA BRAGA (URUGUAY)
REFLEX SEIZURES AS MODEL ON AEDS RESEARCH

LASSE XII B 1re dwakaning of Hyperezcaobiily
T Paulo, 2018

Reflex selzures as .
model on AED resagt

Concepts

REFLEX SELZLURE: Objectively and consistenitly demonstrated
b b evoked by a specific alferent stimubas or by activity of the
PAlRENL, (W WT o a1, 301

+ Specificity of

d Wy slisfactinity
| - Itwareal
- ey el
" * Simple
] L s Flabarated
rl. ] - Thene Mapee
“ bttt + Event [spociiic
- A VP, Bradl or
unsperified)
» [essy—

REFLEX EFILEPSY
REFLEX TRAIT I™ EFILEPSY

Bylepaii fob1 75 St AT NTIH

Treatment challenges and reflex seizures

- IMFUT Q0 Mo wors bl yosa itreat e Ly
tim \ reflex sekrures ot the inpat level?
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Treatment challenges and reflex epilepsy

-. INPUT

atirmiius
* Hypar-axcilability
(32 How would you treat | modidy
dumm CUTPUT reflen setrares at the output level?
Cesinate

Treatment challenges and reflex epilepsy

- INPUT

1% How would you treak |
musdify byper-excitablity T

du CUTFLT

Steps & tools in AED research

ANIMAL MODELS

HUMAN STUIHES

LM Whiach i limitatiaea do
as upedt b happen !
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Animal models in AED research
ides O eBaRBAy OF BPMDIE SRS
s e
Garwplic; prirgl rmauieiy Induction of eeldures
" | roea aomis, |
i & i 3
St :ﬂ-‘F N by ity e
e e = =
J L [T
- - = S— L
— I =] =
| i, | | W
|===| =] T T
[ ' I u
\ B |||'
025 Which advantages woulkd ot e e
provide thase animual models | - AT T T
wiith refbex seizures? r -:"n;:" . —
- _',‘.“ - prer ]
25 Which advantages would
provide those animal models
with reflex seizures?

Planning a research study with AEDs in an
animal model of reflex seizures

G Which Aramol Models |

| Q7 : Which drug¥d
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| Q8: Duteome measures?

sty Bk
Effegts of Topirmees s Two Models of Gesdtially
Dietermined (encralined Epilopay, the (IAERS. and the
Andiopmic Wislar AS
Mo focn Bogenen. oy e sl e by

EFFECTS OF TOPIRABIATE OM WISTAR AS

Fig, 3- Bllevis of incroasing
woses o TTM o the
maamber of Lilency Hmes fa
and dusration of wikl
running episodos and tonic
seirurcs in Wiskar AS rats

. Bl Ll B0 edld Rl Do el lat

i
[ i2 TR
BIPYE
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EFFECTS OF TOPIRAMATE OHN SWD IN GQAERS

of genetically detecmninoed

Effects of carlsbanate (AYW-3331&7) In vwo rrodels
genoraliced

opilopay,

e GAERSE and the audiogenis Wistar A5
L
S

Lty i b § B ks whar D bmimias
F i kg e I Wisnae A1, 18 sl

rvimried for =10 sin, = Wivinr AL Ten roee
rarace o, lasreurp 1a, wed dherwrion of wid Feey
e L e e ELEE o N

Resaitn I GolDRS, cortsbasane 19, M. asd &8

v nisrain b rnaed st bieray i che G e
riryp npide and b ed the omverTeess of oo

Thin deta of aistkarrain e reased by 1170 e L
iy . e i ek (il o e b (B

gl deea e s
o WWE tha drinly dinapprarvd o the e bigh
i b oy 82 i sfer b VAT shorsine.
e b oo iy by B e miee the
i o B Py carabarrals whie TR0 ser

Crenss o BWD {H<TH

Fig 3. Effiocts of incovasing
i, of carblvemaite on the
rsilatie dirathon of SW

it in GAERS

Laberpiory Rrsearc

Wigahatrin in Low Doses Selectively Suppresaes the Closic
Coompuesent of Aufogenically Kindled Srive i Rat
L TR VIR Y Sy a——

[y r——

e b e s gy o e e ——
PrT e e p———y——"

Po———y
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1u]l.llll_
TS li..

Prarmacological and nearoethological studies of three antiepileptic l,
dnags in B Genetic Audiogenic Seinse Hamster [GASH:Sal)

L v Bl AL Cliveirs *. BE Ligess = L) Moy ¥ N, Canole-Calnwman **, C. Lanche ="

AED research in
TR ’ retlex seizures,

H.WJII. " epilepsies and traits:
1 F
1

Human studies
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Q9: Which advantages would
provide reflex seizures for
human AED research?

Planning a research study with AEDs
in epilepsy patients

lp'.fp:" Frequency

Clhirical blal

Planning a research study with AEDs in
patients with reflex epilepsy [ seizures

Modality of shimulus + Salzure

Faa Hao
O/ lew doses

Speilic oy
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Relevant issues to take into account:

L+] | o

redlEoms o

Fmats

Flfrapeia s Fere, ared | L Bl lpreas b

e piat Bimaea G S mmermey e fa e o —me e G s

Armnara T Emsiene [ e =

B e e et L P e et e e
B San ey e e

oo £, ey n dmmnan e v e L s B L
Lemrvnrry o man, ey

METHODS

(L8]
B . e e, e FIC purird s

i i o e et i ey
el e ek, P 1] e 6, T sand
e wih B (Pl ., T, e K e

[
g e sty s i o mn

bl hmd e td -
s, presr | s —

LEMGTH ORICIMNAL RESEARCH

P B lized spiloes and wawes
but not photaparoxysmal reactions in patients with idicpathic
generalized

gyl Highily, “Srihar Fitly, “Tigings fyr, "ofbrigh Tapliuel, s "Fiidhs! Palpichids

Iji h
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The efficacy and tolersbility of Levetiracetam as &n
add-on therapy in patients with startle epilepsy

Carsian Glirn ", Kadriye Alpary, Farah Diba (i, Hene Bebe,
Bareldl Bavin, Ay Gonipe

e ey, e oy o ey
e s e MU, ekl By

Sermeary
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Current and future
challenges

Current advances: research studies on AED
treatment in animals with reflex seizures

Animal Models | | which drug?

-

Or meodel animal?

All reilex safvpilepsy mdadels
are of genetic origin?

Al sudioqrenic?

Kimdlimg for reflex selzurcs

-

®

Qutcome measures? j

Mewno-ctholngy
Understanding comorbidities amd
aclverse effects fram AEDs

£l
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The Wistar Audogensc Rar [WAR] strads s its contrilsstions 1o
epilepalogy and relaed comorbidities: Histery and peripectives
Morberraes Coasris-Cairancs “**, W HLL, Uiy =, o & Caruen de Olierizs *

iy S e . e sy s B
i o B b M M e b f el By I ks Bl

Current challenges: epilepsy treatment from
patients with reflex epilepsy [ seizures

Treatment challenges in reflex seizures

L T MNon-phamnacolagical
q‘ ML Ererantien
S hirmiuis *  Sersory modalizy

*  Cognitive refles epilepsics

AED dinvelapument
= Sperificity of nle. system
e g = Specdficity of location
U1 * Functionally disposable
S

(210: Which do you think are the
upcoming challenges in AED
research?

a. For reflex epilepsy patients

a. In which studies in reflex
epilepsies could help
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LASSE X The Awakening ol Hypate g ibabilly
5 Poulo. 2018

Thank youl!
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NicorA SpeccHio (ITALY)

VIDEO-SESSION ON SEIZURES SEMIOLOGY
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RobNey Scort (USA)
EPILEPSY AND DISORDERS OF SEVERE DEVELOPMENTAL DELAY
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NicorA SpeccHio (ITALY)
EPILEPTIC ENCEPHALOPATHIES
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MARIA LuizA MANREZA

AR

[ /]

CEROIDE LIPOFUSCINOSE NEURONAL 2. CLN2. CLINICAL SPECTRUM. DIFFERENTIAL

DIAGNOSIS

CEROIDE LIPOFUSCINOSIS NEURONAL 2- CLN2
CLINICAL SPECTRUM
DIFFERENTIAL DIAGNOSIS

il proiytreet-infonpy

Y D |
AGENDA

¥ Meurcnal Ceroid Lipefuscanoses (MCLs)
= Dafinition and history
®  Incicenos
& Typas of M | Canrie] Liguah i
* NCL2
* Clinical disgnosis
» Exams
» DMficudties for gary diagresis
* Diffarenitial diagnoses
* Importance of the genetic pared for eplepsies

DEFINITION AND HISTORIC
REMARKS
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1. WHAT 15 BATTEN'S DISEASE?

a. A group of rare inhefited,
reurodegenarative, lysosomal storage

d called r | canged
lipofuscinoses - NCLs

b. Afocal epilepay type

¢. A sporadic type of ataxia

d. A type of spinal amyoliophy

Feesdosrichi Bamen i 1604

(NN T |
HISTORY- Batten’s disease

* D Ot Chrintien Sterge (18D8) firat clrical description

« Ganchac 1 contory- Slamily smesrobs dhocy” atosmulation of igids "
+ Fradenck Batmen (10001 firit pathological demcrption

+ Spssleraryer and Vogt (1905): Baten- Spsimeysr-Vogl S
 Janalty B BlasiothowEhy § SeTells’ SEAMLE will Witd Chuldhdend st
+ Wafy: woul orael, semilar 00 T DlheErs, WITWOUE vighon e

+ The field remaised unclear until the inbroduction of The CLN concept
By Zewman aeed Dylpn in 1963

Mt il Santarwuon {197 1) diicritsid Bu rlantie s with i deibng onsl,
v ealieed Clamade Irfursilh 1 cersid lipefuscinoss

s i Ol M 3801 3038 1001

HISTORY

A Cmte Chrigtian Stangal

8- Fredenck Eupiscs Ramen
T - Walther Sssimeyes

0 - Jan Janky

E - Man Bistctowshy

¥ - g Huls

@ - M Haftia

H - Pickhs Sandirasce

iy Db Figshmpier i il ShSiE TR

2. How MANY TYPES OF BATTEN'S
DISEASEY

a i
b. 3
c.4
d. 14

Frgatisrchi Bailen i 1604
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INCIDENCE

3. WHICH IS THE INCIDENCE OF
BATTEN'S DISEASET?

a, 2-4/100.000 live births
b, 10/100.000 live births
¢. 100/100.000 live births
d. 11000 live births

Feesdsrich Banen i 1604

| N DT o |
Y D |
FREQUENCE

¥ NCL i 0ne of e Mot common inhariied neurodegenstve diseises in
a0

+  ldenifed in several domashc and laboratony anemals

¢ Gance VS = 13 ganes and mor than 363 mutations

* Indidines dipirds of T Afceitrs i gIoraphic ifil
L= T

& 16T D0 i Ry and
= 10 000 in iceland

¢ Prgvalence- i variabls- from 1;1.000 000 15 1;100 000 in Scandinavias
COUniTES

i o Bt Bt S [ AT P

4. WHICH 15 THE MOST COMMON
TYPE OF BATTEN'S DISEASE?

a. CLM1
b. CLN2
c. CLN3
d. CLN4

Fgatisrich Bainen &m 1584
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FREQUENCY NEURONAL CEROID LIPOFUSCINOSES

=GN RCL- b the Finnsh populstion, The incidance is 1 in 301000
persona. with & camier freguancy of 1 in T persons

= OLM3 RCL - Workdwide, CLNI HCL i fhe second moed comeon fom of
WEL; e incidencs is T cases per 100 000 e brites n losland

= CLMZ HCL - The worldwite pravalencs i 0 8-0.7 per millon inhabians,
with an incidenss of 065 per 100,000 b Birfs

&

CLN2- PATHOPHYSIOLOGY

5. WHY SHOULD WE KNOW HOW TO DIAGNOSIS
5 CLN27?

a. Because of its extraordinary answer to

comemon antibictics

b. Because it can be controlled with some
antibectics

¢. Becausa if can be improved with

d. Because il is a deposi! disease that has
a FDW and EMA approved treatmant

Larw b wader. Pl CL W2 Sagrona ¥
TR A PSR | SERTE

6. AT THIS MOMENT, WHICH IS YOUR CONFIDENCE
DEGREE IN IAGNOSING CLNZ?

a. None

b. Low

¢, Satisfactory

d. Very satisfactory
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T. WHICH 1S LATE INFANTILE, BIELSCHOWSKY-JANSKY
DISEASE OR CLNZ?

a. 0,22 1o 9100.000 e births
b 50/100.000 live births

&, 100100.000 lrve births

d. 1000v100.000 Iive births

B. WHICH 15 THE CAUSE OF LATE INFANTILE,
BIELSCHOWSKY=-JANSKY DISEASE OR CLNZ?

a. Reduction of Tripeptidi-peptidase 1
enzyrme [TPP1)

b. Accumulation of poliglicosan

& Accumulation of mucopolisacandes
d. Accumulation of battenin, the probein

E

i

g

] b

t
-
g

NEUROMAL CEROID LIPOFUSCINOSIS 2

+ CLNZ is a Batten's diseasa subtype

« Deficiency of enzyrme lysasomal TPP (Tripeptidyl-peptidase 1}
+ Accumulation of cercid lipofuscin

+ The diagnosis of this disease is a challenge
* 15 simillar 1o several other dseases
+ Delay in diagnosis
+ Absence of treatment guidelines
* Management of the symploms

Hohisonimes A, Sohulz b, Pedalr Endoosnol R 201613 Suped 18828

(T |
PATHOPHYSIOLOGY

Affected gena CLN2
codifies
Tnpnplidgﬂ-pqpﬁdau 1 enzyme

Chromosome 11

i Bk

e U S B B A TR Y|
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TPP - TRIPEPTIOYL PRPTIASE

¥ Masofiucrescent lipopioment of givoopegien Gnign

Y

* This pigmant serves i detect T collular e b

5,

LIFOFUSCIN

Fine pigment, golden biown, reswiting from incomplete ==y
WMMMM(MMM|

It presan! in oslls thad &6 nol mlliply wery much and have &
long e, sisch @ mryncandial muscles and neunns

Liseially, the meoes pofuscin present, Ta older S cell

Cangid ~ that locks ke wax

CLIMICAL DIAGNOSIS
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9. WHICH OF THE FOLLOWING IS THE INITIAL

SYMPTOM OF THE DISEASET

a. Language delay

b. Seizures
c. Alaxia

d. Developmental retardation

LATE INFANTILE HEUROMAL CEROID LIPOFUSCINOSIS

A Wl onaEl = COMmonty Detwesn 24 years of 308, Thens 3% (escribed Cise

with depeans onel Defore 1 year (Prrez-Porate o al. J Child Meursd 1013
+ Symploms
1« Gpesech delay, can be the et gpmplom

7 = Eplepyy ol 3 -4 yean of ags
3 - Payhomolon dechng, whose onast lolias. The ecdepsy orsel

4= gcal mgna. At py and Pty L
& _ il Sy el orveed s @fer P e e i aeshen 1S Brsdis

vl 58 yoars of age
8 = Dot B-15 poass o B

it S o i S R 700 ST T

For some, language loss as the second symptom, after
seizures cnset

Saarery of 18 WOR Dapiiny
g g P pramayg  Femaguema
e - e =
‘warar u

. 2
Ll

o

e

M s M
S e e e

i
'
e ]
s
et o= E

B il I

B bom B . o0 0 s R LS et

(N .
Speech delay as first symptom

» Rapid decling in 36 months

+ Mean molor and language decling is 1,0 unitsiyear in a

scale of &

= B3% of 36 patients had significant language delay before
other sympboms.

+ M is important to ask if the patients had CLNZ typical EEG
findings

il W ot @ Hmsmpedieircs 20947 Abwerect V043
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10. WHICH IS5 THE MOST FREQUENT SEIZURE
TYPET

a. Focal seizures

b. Myoclonic seizures

¢. Absences

d. Generalized tonic-clonic seizures

LATE INFANTILE HEURONAL CEROID LIPOFUSCINOSIS
EPILEPSY CHARACTERISTICS

5,

Epiapsy i prasen i &l patients

+ G b précachid by Mabrie SOTuneS of Sponiandous cal shTunts

+ My i thay mosl che T

+ Qtfel SETUng [P My ocour, B8 Generalined loric-clanc, absencis
of #ven focal seinures

+ Badrures ans refraciony bo reatmant

LATE INFANTILE HEUROMAL CEROID LIPOFUSCINOSIS
OTHER MEUROLOGICAL SYMPTOMS

AR

+ Gpasticity

= InCluniany mossments

= & o] ron-ap LT of CLNZ

* Cremionia and spaaScity ane ais0 common Tndings:  chonea, abeiosis and
remaors. g algo: e Sfalus gheloneces and mysclones st mary Ba
g thematining complicabons

o [Rarsly, [arconsoeesm. peeminesnt Sisoos and chores e 3k reponied n
atypical phanaotypes

LATE INFANTILE NEUROMAL CERCHID LIPOFUSCINOSES

Psychomotor Involution characteristics

Ths ivolaon can ba describid in Bres phases
1™ pihaiss -> 088 of phrases, gersieally arourd 3 years of sge

2% ek > Wehd O wilking ard wortl COMMUMRICEN

7% phase-> ks of sitting Bnd use of thi hands abdites and of aph
control, Arcund 5§ years of age patbents become wheslchasr bound

and within months, dysphagic

Pt Fipalil MDY o 8 J O Nl J013 M8 R0
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[ B
Clinical presentation CLN2- Summary

r Swsizures o language delay 17
[ Language davelopmental 1

[T] impairmant
[ Global developmental ]

[Tl impairment

] Adaxia, movernent disanders ]7

CLN2- Development of symptoms

I
1

lgegeee
Ei
:
|
:
l
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11. AMONG THE AVOIDABLE DIAGNOSTIC
ERRORS, WHICH IS THE MOST COMMON 7

a. Consider seirunes as of unknown
cause

b. Treat seizures with oxcarbazeping
¢, Establish the disgnosis of
progressive ataxia

d. Consider language impairment as a
physiclogical language delay

ANCILLARY EXAMS

12. AFTER CONSIDER THE CLNZ DIAGNOSIS, IN
WHICH DISEASE PHASE ERRORS OCCUR MORE
OFTENT

a. On the EEG request

b On the neurclogical examination

c. On the family history characterization
d. On the gestational anlecadents

At diagnosis, which is the most frequent error?

=

BTN R pmm drry bk ey eyl e L g
+ O Bl ] e ety Rl ey i e 1801
I Rt 1 B S LR e m




13. IF | CAN MAKE A MISTAKE WHICH IS THE
CORRECT FORM TO REQUEST THE EEG?

8. EEG wndar sedation
b, Waking and during somnolence and
sleap EEG
. c. EEG with hyperpnea activation

| d. EEG with photic stimulation special
charactenstics

e e L

(DU
Diagnosis: EEG

+ EEG is the first exam that should be requested

= Background ng (can be normal in the 1st phase of

disease, with geaneralized epileptiform activities

predominating in the posterior areas

*  1-3 Hz photic stimulation

= [t is important to test all the frequencies, not to loose the
key EEG characleristics

Fedr b o ol Ml et Mbands 590 11 1RAT

Photosensitivity is an early marker of
neuronal ceroid lipofuscinosis type 2 disecase

¥ N= 14 pabents, 3006-2015; age at onset 3 years [2.0-1.8)
< SYMPTOMS:
= Devwlopmentsl delay or regression, T00% 88 3 years of sge
*  Epiapsy oraal (50%) 8t 3.2 years of age {25-3.5). First seizure
trpe
= Gararaized; Myodonc in 36%, GTC in 28%. alon in 22%
» Focal with mator signs in 14%,
¥ Indapandent ga, 100% a1 12 months of age

< EXAMES
EEGs with photoparceysmal responss-> B3%

Firss MR Corsbelar atrophy in 100%
VWihitn raiher aleeation -T0%

Sgesochi i, o, Epsepss. 3017 Jun 39

I .
How to request the EEGT
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Photic stimulation at low frequencies

wpia o A__.*-\___ - o,
g f/-’d‘-\.-'«.-ﬂwu\_v_u.r-'-‘

Flankpar-Aash pholic resporss n 3 pabent wils LMD Gand eepiesd pobenbaly. 0 fa

occipital sreas, foliowing photic slmulation up to J Sashes's. The frequency
I Tt of T wbimilation.

Photic stimulation at low frequencies

=as Py gy ey
g il ol fplashipe ._,v_aq___- e

Flashvper:fash photic responss in & patient with CLNG. These potentals pressnt
i i ampliue and oo less cormpkaled with the Aashes. whin the freguency of
WALk, FErean

14. AFTER THE EEG, HOW SHOULD | PROCEED?

a. Request the dosage of TPP1

b. Request a molecular genetic test
¢. Request a brain MR

d. Request a brain PET

Esryme asidy

Diagnostic algorithm

Famy b, o Ml s ket S5 | e 11
ot B o8 . WSl Ot Wik O 311 L Al S




15. ARE THERE SUGGESTIVE SIGNS IN BRAIN
MRI?

a. Yes, diffuse cortical atrophy

b. Yes, pathognomonic alterations in
putamen

c. Yes, pathognomonic allerations in
pons

d. No, there are no suggestive findings
in image studies

(T D |
== EEy T I
Brain MRI

A el © = Gy mather progressens
atrophy mainky of infradentonial
sinchures

B and D — Hypannienss signal
n parkeanincular whith matier

Poirnc Pyl M of @l | Cheidd Heursd S01238070

Infariie reusonal cared ipokascinoss. Cosoral T1 image (4} shows cerebeal and
coveiellar alrophy. Cororal FLAUR image (5) demonatrates cifusa abnormal signal
intenaity affecting he cones of both cevebellar hemisphares. Compare the sgral

intensity of the cevstelar Cones with LoDpRal corax

MRI CLNZ
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16. ARE THERE OTHER ANCILLARY IMAGE
STUDIEST

ook a. Yes, braan FET
- b ¥es, cavum XR
3 § ©. Yes, abdominal ultrascund

d. Mo, thera ame no other exams thai
oould help diagnosing CLN2

s g
Positssd § ifsud iy g ardry i mukabal cotoud lgusl e ne
T

17. THE cHILD WiTH CLN2 HAS VISUAL LOSS. IS
THERE RETINA CHERRY-RED SPOT IN CLNZ
PATIENTS?

a. Yes, and is precocious in the disease
coursa

b. Yes, and occurs lale in the disease course
. Mo, but there are other rebinal alierations
d. The visual loss is due o cortical blindness

LATE INFANTILE NEURONAL CEROID LIPOFUSCINGSIS

— | |

« Wision lofs in CLN2 is sscondany b progresaed netind degenaration of
A pathop Yoy

+ CANZ ophihaimelogi: manifesiateed ane rolated o the degres ol
napoingical dysfunclion and patenTs age and mght ba useslul in e
evaluation of new strategic theapeutics

+ Evabuation
= isual ewcksd potental; mcnekss lalency
* Cohanencs optical tomography: coulsr abnonmaltiss
= Elpcirorglinogram: reducsd
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18. OF THE METHODS BELOW WHICH WOULD BE
USEFUL IN CLNZ DIAGNOSIS?

i a. Skin or mucosa hystopathology
= b. Electrocardiogram

= ‘ . Digestive endoscopy

E d. Abdominal ultrasound

Optical microscopy
—
-

Hard E, =400 Sechion shorwnd heo scinng ductl, Numenan eolnopiils nchaxns anm
wenn within I spihelal cell cyloplasm (arows)

Vel A ol Wl el el o Ry iy 5710 T TR W

prtlical microscopy

P ™™,

Periods Bosd 5o wilh dastass =400 Secton demonsirabed two soonrs ducts
CPOES BECHON. ARDWE nesialed munded RRacyinpISmAC nclusons witn the spiheial
=2

Vel A ol Wl el el o By iy 5710 T TR W

== Eay
Optical microscopy

Periohs Bosd Schil wilh dastass =400 Sechon demonsirabed two soonrs ducts i
CPOSS BECHON. ADWS nevibaied munded RracyNpRISmeC Nclusions witn the epiheial
L= 0

Vel w0 A ol Wl el el o Ry iy 570 T TR W
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Electronic microscopy

:'1)'

e o

Cusfvilrair inchogiorms i Abnabiasts i o e of CLND mutation (ullethn sscton
il W LRy Sl Bl e citmte, A 42 000

HEUROMAL CEROID LIPOFUSCINOSIS TYPE 2
Atypical forms

+ Atypecal ¥ Y AR, by wiwid ages ol onsel andior
warned iy pnpectance wuch m
= ANVEMLE TYPE: more Davsign svoiulion. sxiaiy el peedomanancs B is
P, O, e
= ADRLT TYPE: vaart o spinoceretelsr s T [SCARFT), might fo pretes
iy

+ Goame Bnikesd phasnotypes io the smount of TPP1 deficienoy”
1] CLMZ, e intantie: “clanaic o sewers” -+ TEF] undelectabls

3] Jorepnda CLMT, cmcrwis crasl of ngrdficantly ietwr oraat <= msdom el of
anayme | W 18% |
) At CLKD: i [SCARY) - Sptiarm Pididull BnET

Paey bl o . R vt kgt 355 1 vl 90
Bt H B B R PO 1T TS

GENETICS

19. WHicH 15 CLN2 INHERITANCE?

i] f 8. Autosomal recessive

B i b. Autosomal dominant
. c. Sax linked

o I I - - | d. i s a de novo mutation

RER)




== B
FAMILY PLANNING

= Mool receisve
= Az gevrts Frik fof by ubapgueel
pregnancar, et degree nelstnees

- oty Sagroi mportast for sddruing pemti risk for
]

Wi o o Peciaine Mmool 35007 8 100- 512

DIAGNOSTIC CONCLUSIONS

| N DT o |
Bl
20. NOWADAYS WHICH OF THESE ANCILLARY EXAM IS

CONSIDERED MORE DEFINITIVE FOR CLNZ DIAGNOSIS?

‘! # == a. Molecular genelics
= - b. Carictype

¢ chiomosomal micronay anatyss
:ﬂll B ; d. TPP1 sasay

(N .
DIAGNOSIS- ENZYME ASSAY

= Trpepidy pepidasa 1 [TTP1] kevels can ba messisred n ledooybes,
oufored Sbeobdasty, dried Blood spois, snd sl Fibrobiast TTP actity is
appreaimalely 17,000 micromaoles of Smino acids prodecsd par hour per mg
of probin. Tha TTP1 scthaty is OLMD & leda ®an 4% of nommial
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DIAGNOSIS- GENETICS

= oA laling b peiahanal Bhaod hevsheytes Mlly Be usad. i wel i
(e bk

CLMNZ g locakem 1o chromosoms 11p15.5

DIFFERENTIAL DIAGNOSIS

Differential Diagnosis

* Diareit Symnidnome = GLUT] defichency
= LGS = Berign myccionic
= Do sydnome epmlegie
+ Landau-Elellng * PMEs
iyrdraE = Channeksgathies afd
* Cthver Lt infanitile CLN MH;M:W
* Ohtahaea of West Miociatd v
syradroemee [inlancs] firpst b mpdepry

Foix W ot il NAoi Gk Bhedn 30185 VHE 1OO-T

SYMPTOMATIC TREATMENT




21, WHICH OF THESE ANTIEPILEFTIC DRUGS SHOULD BE AVDIDED
IN THE TREATMENT OF SETURES N CLNZ PATIENTS SINCE THEY
CAN AQRAMATE THEM?

a. Valproate

b. Carbamaczepine
. Leveliracetam
d. Phancbarbital

Symptomatic treatment: EPILEPSY

* Epilipiy
— VBRI, LETOlr e, (AT, WL B,
RIZEEm, W BRI
= Carbamazepne srd phessytsn thouid not uel
= (e redaciney
& i ey Pl e, ey v ¢ e
v AT e sy e th Dagfunt the clahiis

By e o B e Byt 91 L DGR

Symptomatic treatment

Pt
b st Ho e e o ke e
Bl et et
— [— jr—
maraa
-
B b s e
e gy e i
= r—

Scteiy d 1 ¢ Bemem Bapgiyy Ao L LAAT (DS S

22, WHICH 1S THE TREATMENT MODALITY FDA aND EMA
APPROVED FOR CLN2 FDA?

a. Cerliponase alfa

b. Stem colls transplantation
& CLNZ gens sdencing

d. Gana therapy
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FUNCTIONAL TREATMENT

Moving towards effective therapeutic strategies
for Neuronal Ceroid Lipofuscinosis

> @

o iwasmn  LIDOMUSCINGOSES comunes
I §

w Ly AT Linkiiaie
[oe— S Uiy Compersty

Gerits RD, ot 6l J Raee Da. 2078,78,11:88.

NEURONAL CEROID LIPOFUSCINOSIS
Therapeutical perspectives
1= ENEYME REPLACEMENT THERAPY - proliind fecomisnaints palmicl

1= directed o i T OGS or 0 modilied protein capable
10 Cross e HE bamier for ninineenous we

- GENE THERAFY - functional copy of thae defeched gere & nfroduced in
# oell theough 8 weior i such & wary e ciseased ool can syrietize s own

3:8tem eall haragry = il the ONE

& TERAPIA COM PEQUENAS MOUECULAS que lenam lunglo
sameihanin & GNETLE 8 PEOUTINGm O acimuls o maleril de depdsas

& COMBNED THERAPIDS

el L el Sl 3 SRR

(N .
CLINICAL TRIALS IM MCL- PAST AND PRESENT

Fraprm ik o v Fruinm s i

i KT o ol et
.

Far v o e Sy 158 13 omprm

e VT s o Ty o 1) B [ ]

T

rnrts R0 0 B, Copar | Plaw Cim. 010017 42
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Enzyme replacement ml e
therapy o
Cerliponase alfa e

+ FOA and EMA approved

+ Enzyme replacement human TPP1 (produced through genetic
engnger)

« Getliponase alfa intracerebro ventricular [Ommany@ nesenor)

« Doae: 300 g lee doss
# Frsquency: ans ssch 2 wissks:

CLNZ MODELS
ANIMALS REPRODUCING HUMAN DISEASE

« e TP haschoout (B0 have emes, sliala and neuronal ks

* Dwchahunds TFP1-nul hires visual e cognitive delcits, i, iemas,
myncikona snd cenebial sieoplry

< Daposi of waoSucnescent bodes in the CNE in both maodels

« Anduced Febme mcn, 120 days. dachabunds., 10-11 monthe

M

i 1 ol s
bom e il bl rmrd Vil (9

Dachshunds TPP1-null therapy

L W, e

T, W
L = TR A, vl
4 mg TPF1 = TR, g

TR, Wy
= TP 0

e

= WS mhosved that rsatmeant with thTPP delayed veniricular snlangesmesnt and
corscal sbophy

© s s B M
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EMZYME REPLACEMENT THERAPY

b A8y e 181 ke Der 1 Brris

L b 2 d S

 Cariguisaie i)

agrguraigers oo bngrans TP vy
o M gt S ey i By B i b i i
= Py il 1, Sl ol e grads Low |

e WA e by e LS P e Drisg Aitrmeraarstion i e 3947
S b, @ i [resry

Importance
Early diagnosis
CLN2

Diagnosis of neuronal cercid lipofuscinosis type 2
{CLM2 disease): Expert recommendations for early
datection and laboratory diagnosis

+ Cheical suspecion-> The sneymalc aciivity of TPP1 should be ore of the frst
fests perioemed (0 CONRNCION With: The: paleoy-prolen TeOoeshernse enzyme
ity assary o rule ot CLNT diseasa)

5,

B gty il o chileihosd gy Nrkadnch i highly recommanded

+ Thé gaid 4 Nor Ll itinty devgpirich M s of deheasnt TPP
e Ry (01 Iuoyies | RErohlnsts, o Sry Beod sl ) and the
idenifaton of camal mutslions in sach alsls of the TPP1CLNZ gane.

Wihen i i rod posadble by perorm both snafysss. sdher cemonyiestion. of o)
deficent TPP1 snayme activily in lsukocyies or Roroblasts, o B) deSection
o bwy - in trandg i diag for CLWD disniss.

Foix W ot il NAoi Gk Bhedn 30185 VHE 1OO-T

Take home messages

< MCLE #fd féee Seibddid, probally underdisgroned
+ Mew ihermpass. nowsdays delay delsnorason

+ Enrly didgrasii in fundisental

+ Epilepsy gena pane!

PO, RFGOLE, AL Dhaa i, AR, AROL AT ATRLAS, BSCLE CHB0NTE

LR, PCIEHIE, PLACCE ORGP PRI, FEAR S0 AP,
BCHUA, BCWRA SONEA BLCIA) BELOAAT SFTANI ETERS1. TIPFY
USESA CHIRCH CABNA L STETE, GUBY, SCMDA

| comna > Tea (11} Z285 - garm
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CONCLUSIONS

* CLMZ is & rare disease and diagnosis can be challenging

» Bgrioed by peirunes and lengasge delay af the
beginring

» Rapidly progresses, involing motosr, wiaaal, sed
Lainguage abildies

* Palligtive care minduet

* Foous not on end of e, bt more on Ool.

* imveitigationsl therapdes ane promising

werw. epilepsis. org. b
secretaria@epilepaia, org. b

e mardezadhs_Truunp. be
yaoubIaEDETTA . CoamLbe
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PRECISION MEDICINE: CONCEPT, APPLICATION AND THE BRAZILIAN INITIATIVE

&
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Precision Medicine

Iucta Lapes-Condies, ML, Pio .
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Hed, Labsritary of Mokeular {rtis
S bl ol Mindical Scienor
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BRAZIL.

Genomic Medicine

Identify genetic variation that causes or contributes to
disease (diagnostic), informs treatment options or
patient care (therapeutic/prognostic), or provides ather
useful clinical infermation

278



Personalized Medicine

Patient group
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Precision Medicine

Curment medical pracisce
L\:ilhlwﬂhﬂlvwﬂn:bh\lu\l sy syl phyviiceas uses
expen bk 4, exf el judi e i il presciie

Precision medicine

Uhe manaiveg data nelwork Ihd;wmdn-ldwlrm mfvl'rmllu.mﬁwn
huge patscnt cohorts, bealthy |
ﬂhmﬂd:mmﬂ pm%ﬂw
for mach indevicual

Precision Medicine

Gromni Ibape . G Liyein WO IO TR
el il Py Arcead Inawidl atinniy
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ter——
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T Grnemic
- - - Sledicine

Ferwanalised
Sadiina

Precision Medicine

* Diverse data types: e, ~omics, fmaging (e broin achivify,
bearvivnialimal MRV, studies, envinommsental ffects,
* Dhigital health: wearable semsors (hiosemsors)

* Data acquisilion, aggregation, inlegration, analysis
* Daka stomge, security, selective acess

* Data sorting and visualization

*® Diata sharing
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Biosensors
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Human geneties becomes GENOMIC
(2001-2003)

= 1. Craig Yenter's genome

* Sanger technology

Genomic Medicine
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Clinical Genomics: Identify Clinically
Relevant Genetic Variation

Discovering Disease-Causing Genetic
Variants (WES)

2 milicn associated with

ol disease
', causing type
1500 <1% .
; ; One clinically
frequency in
W Relevant

Genetic Variant

Clinical Bioinformatics

Validate, validate, validate!

[t L P s P

FEE

SF
o
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Knowledge Required

Populations are Important

Characterization {Individual)  Interpretation {Population)
St

atalatatat o
[ Pqpuratmn Genetics !'

1 = trrrenm

LHPLOS |ome

T

A Prediction Algorithm for Drug Response in
Patients with Mesial Temporal Lobe Eple psy
Based on Clinkcal and Genetic Information
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Serum MicroRNAs Are Promising Novel Biomarkers

bt El™, 11 Maii ™, Tarty Tigoe", o s, il Lty M Wi, Sk
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= MicroRNAs are specially ensiched in plasma'serum {Chen e
al., 2008

* Blood circulsiing microRMNAs are protecied from KNAses by
microvesicles, known exosomees (Valsdi et al,, H07);

* Damaged tissue lemd 1o lbembed specific microRNAS in
circulation, which can be wsed as bsomarkers of disease state.

{Corer and Calin, 2008),

microRNA stability in body fluids
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Plasma microRMNA originate from primary tissue

,E,

H
-
1

Pl ot i, 3513

e e ey

@M;E)l@mi Poteraiial P OENOLCE I rbe T 6 pena | st '
TR [afer al e o

Hirlrws BT e Al Wil Bt F tiiin L Rt ", Ll o 1. B
Dhaperti . i * dotgsamearts P *. Bervalina, Chrmiies ©, burss, Lo omades. . iwrnnadon . Trascs =

o
5 Jousinual of i Rewrologies Scirmoed

g

ARAARAT IR

283



DAL bt iy WPmirareg U perda b sieiatane (o MR e e, @ e i b o
Pryieidfarto ol gate=] ioeden 1 Lha b larerh of Fria o 08 (8] e Fra B 40 (01
Tharie pioth weryr Sltiemed dnrameng Dhal the vl of MR Hrmiionr. drnier durption el T
rprriern irvrh. of e oihey el o buuries rerea red| vkl

-
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BIPMed - Brazilian Initiative on
Precision Medicine

BIPMed e mITam

wwnw. bipmed.org

'ﬂ*h'i Mission
MIFMTSe

* T help implement precision medicine in Brazil by stting as a
catalytic element to foster collaboration among different staloe
holders [scientist, physicians, health autharities, hodpitals,
soiety)

First product: BIPMed genomic database —
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"H*hi‘ Technical Committee
L e ]

Beniton de 54 Carvalbe - Anistant Profesior — Institute of Mathematics,
Seabiben aned Compater Sciended, Ushveriity of Camginan
MECCUMICARY)

Crintians Rewhba — Rteaich Associats, Bisatatistics and Coegastation
Biclogy Laboratony {BCBJ, Schaal of Medcal Science, Uniersty of
Campinas [FCMUMICAME) - PROIECT MANAGER

o 19

"iﬂ*ﬁ"* BIPMed
BIPMgd T st

Qur Prodwcts:
*Ganomic databases:
BIPMed-WES-db: REFERENCE POPLILATION
*BIFMead-Array-gb: REFERENCE POFULATION
sDISEASE SPECIFIC DATABASES
=BIPMed Beacon
=GAAGH R client

tifepit
Disease/Phenotype specific projects

L e ]

- Epilepsy [BRAINN, ILAE-ALADE]) - EE

- Stroke (BRAINN, ISGC-Latin afumerican Initistive)

= Cleft lip and palate {BCFF) = Dr, Vera Lopes

- BRCA - BRCA Challenge (GAdGH, HVP] - Dr. Patricia Prolls and
Edwenir Palmera

= Pathogenic hemoglobing - Global Globin (HVP) - Monica Melo

- ApoE Challenge [BRAINN, ABN) = Dr. Marcio Baltharar

= Pharmacogenomics {BRAINN, UNIFESP) - Marcelo Briones

"iﬁiﬁ Genomic Databases
BIP Mg d ST st

LowiD
*Lipden Open Variation Database
“Web-baded gene sequence variation database

*Freely available tool for Gene-centered collection and
display of DA variations.
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BIPMed
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www.bipmed.org

*“ﬂmi‘* Access Statistics
BIFMgdrm= =
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- LEVELS OF ACCESS OF GENOMIC INFORMATION
i * DEFDEITED IN THE BIPMED

BIPMedrEE s PLIBLIC GENDMIC DATABASE

Lisws! L or Unresbricted Acoess: This is the standard access lewed and it does
NOL MBqUIFs USEr MEEiSLEaticon oF Rutheatication. Users cin ks polled
statiics, lis of variants; Trequency. Users do nol have acosss 1o
individualized data.

Lirval 3 o Ripstrichid Accons: 1 rigeingd. nagistration snd ublnl chn Figust
witid 3 fikes conuinkag igecilic ditasets. Ragistensd wieri mui dign &
Dot Shaning Agreement, which includes a conlidentialivy cliuse.
Reghinered users Can request Individual YOF fles containéng varams
indormmation.

Bottleneck Server — a.k.a. IP Throttling

Beacon slows down reguests, if oo many come from the
same IP. This prevents whaole-genome queries for all
alleles, This control is done by a “Bottleneck Server”;

Every time someone asks the Beacon one question, the
Beacon asks the Bottheneck Server how many questions.
you already asked in the past and how long ago was the
Last question;

If you asked (N+1) questions and wadted K seconds between
questions N and [N+1), then you will get an answer after
(150M-10K) ms;

If the wait time exceeds 208, your IP will be blocked for a
while and the answers will be much shvwer after your IP is
unblocked.

ey s A QEH%

aEmoEIcE :5"’5"-'

A federated ecosystem for v
genomic, clinical data

Silos of genome data collection are being transiormed inio

seambessly connected, independent systens

T8 Lot A b el i & apypins s pragros, grmvly e iy
el Bl i it w0 prrerady o1 St el arel 1l

thr ey g of dwtw we e
drniepnsn. o ww——n - FOLICY wd sorma imibwtens wnd

L R

“F'""':""""""""" i rarh sanl sl - Besder e Suarieg;
nisils s e esl popisten & o famn iy oy e il i
dmmradiiey sl et svre ad s Tk el
e o A e (il P - b
e [TE T TR Ep—— g —-—
Ty —
VAT v
{'\c-nj-u“
Mission b Py

To accelerate progress in human health

by helping to establish a commaon framework of
harmonized approaches to enable effective and
responsible sharing of genomic and clinical data, and by
catalyzing data sharing projects that drive and
demonstrate the value of data sharing

|
'

Developing documents, products and
supporting projects aiming to foster data-sharing
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Profien

e BRCA [achange (Challerge) smu i sdasnre undemisrdng of the geratic
Basin of beeast cancey and oiher cancen by pooiing dats on BRCA gereets varisnty
frorm prownd the seoeld, Brngarg e thet rdCITURCN O LU v uaton,
phanctype snd wer f eederce improved undenisnding of gerert< variaton in
e pere hal e poters ol 10 smprows patent dugnoees and preventon of
drerarr

An prerging irdative in Mematic Cancer propai bo sgiegete wmaric canoe
restation dats snd eome chrecsl dats i Order 30 SMpOe the pRTOTEC LnSwape
2l actiorabsbty in wore carcen and bo erubée greater pemorakord chricsl care o
iradwhiah mith e cans e matatiom.

*‘ﬂmi‘* BEACON

hitpe: ! escon-noraork.ong

'l r M “ ;:\'—n'a--!

80+ secers

400+ ousee

100,000+ owe
250,000+ nevamsimes

Genome-wide
ancestral haplotypes

I EuR
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MAT
[l Uriknown (Prob < 0.8)
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BRAIMM

e s W R0 PR ek Wl i B

" DYSTONIA ==

Mew THAP! mutation and role of putative
modifier in TORIA

P, 161, Tamms FE. Adrvndis FC, marsl TF, LopmiaCmien i, il & Ponnsena’, § K, Tves',
O Wirgs A, M TM R st g vule of i miiiier i | F £ daweats’, 1 F, dmminl.
Rokia 1 Rapas o’ . F

Agis Ml ftsl 3N, 301110 gm K TR == -

£ 30 ki Wik ik e A%, Bl By, e ey A L1 B

BRAIM)

In concluson, our rgvults indeats that although
patesli with dyslona m Brasl have dimcal pre-
sentationm sl 1o patkents woddwide, (8¢ nels-
tive fregquency of poleatally delaionow mulations
in TORIA and THAF! i low Isdgnitingdy, con-
naderingg the mosulls from oer ®udy as well aa all
siudies perfommed peevioady s other Braliam

tiewis il dysionis the frequency of T TE i3

higher than DYT. Theie fndmps am rebvant in
chinicall practice, since they are in conflict with the
imernationsl recommendations for the  penetic
disgmosis_of inberited isolated dwatonia. Further

dudes, mouedng samples from other Branham
regons, &8 well ad studies of sdditional genes
recently implicated in dystonis may betler smwer
which alponithm would be more appropriabe for
genetic tsting of patients with dysonda in the
Brarilian popislation.

Concar

Genalics
MY e e il —
CFsfilal aRTHAE

Prevalence of Hispanic BRCAT and BRCAZ
mutations among hereditary breast and ovarian
cancer patients from Brazil reveals differences
among Latin American populations
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Principain:

PCA1 x PC2 x PCI

Raecile, PE E

Camngrus 5P [
Joirrvile 5P
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Latin American Database of
Genetic Variation (LatinGen)

Supported by RELAGH

Rede Lating Americana de Genética Humana
Red Latinoe Americana de Genetica Humana

[LAG = May L2, 2007

LatinGen

= AIM: To support data-sharing in Latin America by
fostering collaboration and integration among
projects in different countries:

- To facilitate integration between public databases
already stablished in LA

- To stimulate and support new initiatives by providing
technical assistance (bioinformatics expertise) to
implement and to integrate public databases in LA
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LatinGen

+ Current participants
— BRAZIL: BIPMed (www bipmed.org)
— CHILE: Dr. Gabriela Repetto
= Mexico: Dr. Augusto Rojas-Martinez

= Additional groups that have demonstrated interest
URUGUAY: Dr. Hugo Naya — (URUGENOMES)
CHILE: Dr. Ricardo Verdugo — (CHILEGENOMICO)

GENETICA DE LAS ENCEFALOPATIAS
EPILEPTICAS
EN LA INFANCIA (EEI) EN AMERICA LATINA

Arsialisis mobeculas ot secuenciscion del exoma (Whok Exsme Sequending
it ientifeaciin de varkantes poe il Alemenne pabpnices.

s Lopen-Candey, 5, Fng
Fernands Conde, Mo, Frd

PG A RAT

INTERART ity i ¥
N ABALA NN
hnimt iramatns [onnlad da Misdioan o Precna | :
EEAZT TFacidince &6 Caroa s MIEL LA Lol e
LT ] Campines LMICAME

Conclusions

* Change in paradigm in Medicine

* Genomic Medicine is already a reality; howewer,
to achieve Precision Medicine we need a higher
level of integration of information from different
sources (BIG Data). This includes Population
Genetics!

* We are part of this global process with the
launching of BIPMed and LatinGen, which is
integrated within the GA4GH and other initiatives
(HVP. IGM and others)

tifepit

Visit us at
www.bipmed.org
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AT C.. )

MARIA RoBerTA CiLio (USA)
PRECISION MEDICINE TREATMENT
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JAIME CARRIZOSA (COLOMBIA)

HOW DO HUMAN BEINGS CREATE? A NEURO-PSYCHOLOGICAL APPROACH TO
CREATIVITY

£ Cdmo crean lod seres humanas?

Una aprowimackin neurc-paicolégica a la creathvidad

lnime Carriseds Moot
Peodemior Titule
tnarodogia isfanti = Univeruielad de Astioduia
Achipchelin Cinkarmbin

LASSE TO3B

Definicion

La creatividad se define como el trabaje gue produce algo
movedosa, inesperado ¥ onginal, que a su ver s util en un
contexto social determinado.
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¢Se puede medir la creatividad?

Tests de estimulacion de pensamiento divergente

e

= Lbsidaal Uses Tem

= Tormange Test of Creative Thinking

» Ramote Ausoxistion Tak

* Creative Arhievement Tt

4Cual es la relacidn entre inteligencia v creatividad?

B&GHI, FERUGIA - 1700
Exvorta - Por Graria Ricinuas

SAN BESEDICTO CURA UN MORIE
Guarieo Francesco, Campobasso
1700
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Biechemical Support for the “Threshold® Theory of

Creativity: A Magnetic Resonance Spectroscopy Study
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Cerebral Blood Flow during Rest Associates with General
Intelligence and Creativity
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SCREATIVIDAD Y GENETICA??

e a8 e e
: Scivierse Sciencelinct

ELSEVIER S v s et . A v

Climical neurcanstomy

DRDZ polymorphisms modulate reward and emotion
processing, dopamine neurotmnsmission and openness o
experience

Marta Pecida *, Brian | Miciry ", Tiflany Loue”, Hemg Wang®, oot A, Langemachir”,

Tolm Irodqtnul‘. Fr-Mang S, Sandra Villafwerts ™, Daasd M,
Sara L. Weinmbach ', Chrisfian 5. Seohbr *, Dunsd Goldman ™ ond Jan-Kar Zablea =44

[ ——— =
{ : RESEARER

[ —
Identification of At candidate genes for creativing
A pilan srusdy

Biarrim B!, Sarah Bmsh, Bari pheve, fages |y

Geret RO v TPH 58 iorian & Deatvided o pentval
Alghy &L de DEDE o8 w00a 4 cremiviisd weibsl

Ay A chel s TRML 58 310450 3 creativadad £on Tigeran. y ramasgs
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T [ — b PloSans

Musical Aptitude Is Associated with AVPR1A-Haplotypes

L 7. Wichola™, Pilivi Ok, Firre i’ Kol Karmu®, loma Linweli

[ e e T e St A o e
Vs ettt s wirm L 8 by e ¢ o s e fmars, | s 2 e oy
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19 Favakas. 18T peiainds Mk (malesainbid & SRalharg
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T30 L2 vasDpIring

&Y LA MOTIVACION EN LA CREATIVIDAD?

La ereatividad requiere de mothvacidn ademds de
imteligencia y aperiura a experiencias nsevas

MOTIVACION INTERMA

MOTIVACKON EXTERMA

RMAOTIVACION INTERMA

« Sisterray mesolimbico dopamindrico
* Faciita comportamienio voluntario ¥ propositive
» Bddal por recomEerad = St ilaoibn

+ Inhilts: AT INDEFREES 61 COMPRIBNCTA

+ Einale hata b sdobrioencio - aprpndizage

+ Curiciiclsd exploratoria
- Tigbary, FE0h Fiarmad ot . (16 Mehogll
" Creatividad e
i, hams b b e Kl
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MOTIVACION EXTERMA

+ lline recompenis extenns diaminuye la
magnitud del interés e impetu de una
srtividad propueita

1‘ Eficiencia del trabajo

Bty e omge DY Bl
[ — ]

“FLOW”

El estado de motivacidn intrinseca de  mayor
expresidn atencienal gn una actividad, donde deja de
lado la peroepcidn del entorne v de i mismo, v el
trabajo fluye sin mayor exigencia, ni sensacidn de
laxitud, L& dénomana fidw.

Caracteristicas del “flow”

¥, U activiciad thera us ohigtivg cleeg

1. Tuwie yra retroalimentacion nmeadist sobe L sfectvidud de ls

Sckn

3, Laeigencia de b activiglad concuends com i capaciiad de i
BETIONG para reakzarla

A, [ prsamipnig $158 Dot abmente Goupaa con B B0pkn

B Mo ashin temed al rsass

& U saceudadey personaleyTnicldgicm pansn 3 un segunds plesa u
oivida”

7. Wo hey concieacis el themps:

1. s actividad tiers uma inferdy propia
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HEURDIMAGENES FUNCIONALES EN “FLOW™

= gDy ORI COgRLRl

Auererin e SOl £ g0 Tromtsl & s b b0 B L L st
berioe ¥ AR U = WA PO, AT ST ¥

SRR ¥ BT PTGk

v reducn e el procsamesnng de L
e i sstnerleneng sl
= mirscidn g pmoTioneL

Fsducridn o |a sctividad o b Dorbers
prefrontal medialy de I prigdsls

Hagla sk la svidencia el
o8 Ly creatnnglpd, qui indri

qui &l flow parmeite dislrutar
T 1 produciln cramig, perg

al parecer no perera s nuevas ideas proplas de L creabividad

s i, B O e, Pl & P, 04

A mis. 38 aflos ¥ ya con cuatro libros publicadon desde mis 20 afon, me
senté em mi madguina de escriber w empeci: “Muchos aflos después
frevae al pelotda de Tusilar Aurelano Buendia habia de
recordar aquella tarde remola &n gue su padre o Bewd a conocer el
hislo®. Mo tenia ka menor idea del signficado ni del onigen de e frase
ni hacia ddn bl £ na chepi e
escribir durante 18 meses haata que terming o libro. [...]

5, Cornn

AEXISTE UN HEMISFERIO CREATIVO?
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Meural Substrates of Spontanecus Musical Performance:
A MR Study of Jazz Improvisation
Ol 1 L, il B, P’
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# Mewral Correlates of Lyrical
Iegeervisation: An INRI Ssucy of Frassiyle
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" Pero cudnds mackd Harry?

b STl Aot i

N0 1Enks una libreta a mano
o, pONgUHE Sur

B T

* Envun wiage de Manchester a Londres la asaltd la idea y be parecid que

etouely de brujera. La desesperacidn ke asaht cuando se dio cuenta gue
pero el comenta gue
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&Y LA IMAGINACION?

La imaginackin s un proceso
PEROHICT SUCeTicr Gt peTmite B
individuo  manigalar  informacin
penerada infrinascamente con o
fin o CPEar UNE TEpIERENLICKN
perckida por bod sentidos de s
mente.  Esta representIcdn
[ I o e )
significa que la informacidn 1= ha
formado deniro del organismo en
I i eftimulos  de
amberte

e T 3% ?
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Buwain redworks undedying mental imagery of audiory and
visual infemasion

h.'l_l"h'.rr Ol ™ niuips Db, ' oyt . b, e T Rmsr®

3 T JeTTastTIra kb BTN B dnkat 00N Tuncones de sencion (bl
fepvisl, Ao DasEes], rarnona (HDuos DEmpoTEi), (ERMECOS SO0
(EONTEEE BETTRSE | y i A Ok i3 |5INEER | BAESD BOOEH e |

L3 ITginae ST DpniTel DO TANTETRE SR OF PR LNTERD Wi §

FOEVETHE. L g iin vl 1 Bt gt L scTviced de S covene
BRSO L v i et

£5E PUEDE PROMOVER LA CREATIVIDAD?

gl
i
If

RESEARCT REPORT

Giave Your Mess Some Lege The Positive Effect of Walling
on Creative Thinking

Al Chpgorr o il Tl [ bty
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b ol 031 811 L e salet e e i eed el e ol Sl el O P kil
A rn

ol e inceermats s fancidn de memonis en ol Ripccemps

b, A By, o s § Mot 100, Yimrsby s, hifowa, | Bt L Py, 191
hrpuiiass 8. Tapergrage: S ll, 30631, B-ninars w o, 911
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Creativity in the Wild: Improving Creative Reasoning
through Immersion in Natural Settings
Bl B ey’ Sl L iy, Pl Bkaley

+ s ¢ b, s e e S, T s b o b e =

Multscultural Experence Enhances Creativity

Fhar Whwm amnd Hoes
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En b momensen de reajacidn, distraccidn @ 000, o k95 GUE DD 5 TBENIETE Wnd
Sercidn iiberds y diigids, e Sothan lad comenns prebontsl redkal, del cingula v 6
precenes, conisfuvendo L denominada red reronal por dedecin (Delault Mode

- pPEoo)

PRPE0e

La red esid mplcada en funciones de auboconciencla, austopercepciin,
mAorelerenciasidn wmporal ¥ eipacial, introigaecidn, recuperacion de la
memaonia sstoblogrifica y de los deseos, suefios, miedos.

Su ethvidad pedmiite L ensolbida, el 1ofed deipiens”. Su
mapor sctividsd e relacions con ol coclente Intelectual, |3
SIS 3 Ul ERpETERCIES ¥ LI aparicin S8 kil lees S
perjuicia moral; s condiciored prevismente delcritss ion
propicias para b createsdad

Floomrn, Pl & Harrisrs, 355k, Cavarran £ Toomdiler, 308, R,
s Bumiell, M agrt, L, Pl & % Pamides, 315, Heaemr,
gy & Lol JOTE Rarty ook

La mins red mastiene b sotivided dursste L etapa del
sueho de movimientos oculares rdpedon o sueho MOR, y
ayerllas  pereRas QU loren  OORdarEE  CON Eayer
frecuencis de sus suefiod, tenen una Spertun & Evperementsr
COSES POVBO0SES ¥ LN mayor creatividad.

Eihgrisib, Macodas, Dahirouse, Redoutd.
Castes B Rubry, 3014; Wsison, HI3

EPILEPSIA Y CREATIVIDAD

Bramloemn B lrstug: can ey fuel ceatneiy

THirviing Coeliled fey e pmbrgny et foe yrarn wethioad rieetbratein ared with
sl e, | ety msde the decn 0 1o et Laking reds she.
agEn. And & weoried. Mors ol Cve hed 8 couple of usesre in ke pnk coupls
ol yeary, bt only urder suirens previuee.

But the big e have shao itopped. The weicd and wonderful connectiom that
mmmnmmmmup It oould be writery Block or it
opsid b cancicierae, Bt | Bapeo that | hay ppmathing fo with the mady
mmmmmlmmmmmumwu?m;ﬂmuﬂq
warty Fos Bbpany-wryed ghbarinh 7 Ard thae trgth i —1dioa’t knge”

e Ml b L, e e Ve
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Epsepsy and Creativity: Finding My Yoice

“One particular aspect of my Me that the brain fog has
aMpcted has b my creativity, Along with many peope with
epulepiy whi are drawn to the arts, Nee sbways wanbed 1o be
@ creathve writer. Some neunclogists kave sakd that those with
tpmperal lobe aplipay in particalar Buse 8 “disorder” called &
bhypergraghia, & rmeacly  unconirolable compulsion
write. ‘Whaether | have a disorder or not, | ke only that |
fild & rapid, & calling, bo write and that the dide effects of my
medications have inhibited my abilty bo find the right words.”

e the Moo
Cosdd Privace’s Fpdepay Hawe Contribaied To HE Creatiety ? Ko The Sainae Deoeder
Can Affext Arils

“Prince himeel onoe Likd bt oodariul
Grnlage percnaty wan 8 sy
to comperasts for b Tre. By
o L then, . Slate
g apamaters a0y Wakiran praroed
£l s g DR k] Ta
Pt sy ST el Tirreitled i
e an sBered dlate of
comcicuine © bome sperty and
patiengL Ligpes spibepry CIn LU
creatier imgehues in the brsn, whens
g ChIE b LT TR I ™

In the Temporal Lobes, Seiqures and Creativity

“Alhough the seipunes may be wndetectable to observers,
thify Cii BIOMEL Fymatoms b halluginations, peeeriul
religicen sendationd, hary, fes, joy and — & bleiig for thode
ini the arts - an wguenchable desine to write or draw, &
pine ChAT DTSty dein alted thiy WHILM i S

m — re— e
I pibrpry & Brfusior

b Tt b Cttrver P T it b il L i i 19 e I| —
(TR
Lt e Wit ity

P
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Epdepriy & Bebunior

e Rremarem m e marr ine i e
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Vel irnd prctic rvatnvity drd epubepy |I| —

e ¢ Hieathoatller = * Alwicesd Fiminde *

Tt e e - e T
Epilepsy & Behusion

P T T rrreee—

i

Hrews

Epikpsy Imestment and creativity |l|___.

St Sabioy, Camer! Drndeman ©

QT Eplicpmy

RavER B 8 B o

Efext oof s agan vy o imvelaten o creativiy afs] cogrativr fewbshin

g A, (e "%, il |, o, W Al =, i . | ™
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" Cplopy
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Tivamati; chanpes in artistic preferener afler ki tomporad bohodomy
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FErRNANDO CENDES (BRrAziL)

ABERRANT ‘IN VIVO’ FUNCTIONAL CONNECTIVITY IN EPILEPSY AND ITS
RELATIONSHIP WITH COGNITION
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v it

FuLvio Scorza (Brazir)

SUDDEN DEATH IN EPILEPSY ON THE HORIZON: ARE WE SPEAKING THE SAME
LANGUAGE?

310



/]

MARIA RoBerTA CiLio (USA)
CANNABINOIDS IN THE TREATMENT OF EPILEPSIES

Tt et iy et
ar -

Cannabinoids in epilepsy:
Myths and Facts

Maria Koberts Cilio, MO, PRD
Poubrusar ol Savat udingy sl Prcdistrcn
Uspevrrsity of Caliormia S Frassises

Directer of Podiatric Epibrpry Rrcarch
Beriod] Chabdrety's Bhripital, Sad Frasise

J-qq_,..--

EEEITE BT CAUSIAREIE. BAN

Objectives

= Distinguish the different compounds
derived from the plant Connabis Sativa

= Evaluate the use of Cannabidiol (CBD) in

epilepsy
» Determine the effects and side effects of

cannabidiol in children and adults

FEEEGL B SRS BATREEETY BF CAUSIARIL. BEN PR EEDINTE

DISCLOSURE
= Research support from Insys Therapeutics for company-
sponsoned trials
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The case for sasessng cannabldicl s spdepy

e

B Ve W P

The media hype: high expectations lor cansabidiol as 3 potential
therapy lor epilepsy
The naturalistic fallacy
o i matural and organic: it must be good
# Mok perceived as a drug but a nabaral remedy
# N works better alone
Impact on increased placebo rate in trials

Percepttion that the medication meed (4 nevel or hid very potent
characeerinics

Tha degree of positivity with which a Ereatment ix presented

FEEESL B9 WURSIIEY ' ERIREENTE 6F CALSIISRIA. BAN FRESDINEE

The case and the challenges for
assessing cannabidiol in epilepsy

ORI Marguand

1A Sebarduile 1 substasce - licenue snd wafe

Duikren

FEUA agprraval

Interral approval

Ireigasrt fremm the UK

Traveling within the 115

Foundations hive expressed Togal” comoems - study b unbended

The context

September 2013

® Thiz it a very sensitive issoe for those of us practicing in
Colorado as we have kids streaming in from all over the
country whose parenits bring them bere to get “Charlotte’s
wob”™, We are sveare of mose kids who have sot respondod
tham the few whio have and made CHN.

I would love to refer some of these patients to be a part of a
pood clinical study instead of being given it in an
uncentrodled and in my opinion unsafe fashion by someonc
in Colarada Springs with no knowledge or experience in care
of epilepsy patiests.”

AES member

VSR B RS ' BRIREE T G LRSI IEEIE. AN PR EEDINE
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Cannabis-based compounds

Reereational marjussa THE »» CED

Mont “medical” marijuana THE == CRD

CBO-enriched cansabis
extracts (e Charlotic’s B0 == THE
Wiek™)

Almaost pure [S8%) CBI, plant-
Epidiolex® [GW Pharma) dertved -pharmaceutical
prepagalion
Syathetic CRI, pure -

{ral Solution [Insys) pharmsorutical preparation

RS B . wr anm "

Cannbidiol is not “medical
marijuana”

» Significant variability in artisanal “medical marijuana”
preparations

» What about those >500 other chemical in cannabis?
+ Could some of them or some combisation be more effective?
+ Be more texic?
+ Beed for reproducble, pharmaceutical-grade. CHD

HEERSL 8 ' - aE ]

= A 2015 FDA analysis showed that six (33%) of 18 over
the-counter canmabidiol prepamations contained no
cannabinold,

LIS Focd and Dy Adminkdration. Warning ketters and test

resuhta 2015,

hitp: ffwisw Saggoy S News Events S Public Healibt ooss fuced 35591 ki
m [accessed May & 3015)

HEERGL B ' - Ly ]

Little RCT evidence

Dewinsloy of al. Kpibepua, 3014; Cachrane Review, 3012
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The pharmacological basis of cannabis
therapy for epilepsy
= CBD is anticonvulsant, but it kas a low affinity for the
cannabinaid receptors CHI and CHZ

= Despite its low affinity for CB receptors, CBD can produce
effects at by bonwr conic jons and in fact, in the
losw nancemolar range CBD it alters the binding of ag

the CB1/CB2 receptors [Thomas et al, 1998)
» ldentification of mechanisns underlying the anticosulsant
efficacy of CBD is also oritical for identifying other potential

tredlment oplions

Redely and Golub, [ Pharrsaced Exp Ther, 2016

L 8 . wr naw 3

Cannabidiol: possible
mechanisms of action

The exact mechanism by which it affects seizures remains
poarly understoosd

Decreases presynaptic release of glutamate

Inhibits adenosine reaptake

Activate %HT 1A receptors

Anti-inflammatory T

Antioncdant?

Modulatbon of mTOR pathway?

e

A rigorous elinical evaluation of pharmaceatical CED
products i needed to establish the safety and elficacy of
their use in the treatmeent of epilepsy

B 8 ' r [ 3

! e iaant Rt A
Igmiepry & Brdypm

[ e [

[

oo o 3 parves Larvey of | arebetod svrehed ek e E i
Err e o g g

» U5 survey of 19 parents using artisanal preparations of
CBD-enriched cannabis to treat thedir children with
treatment-resistant epilepsy aged 2-16 years

12/ 1% hadd Dravet synadrame

4 patients had Doose syndrome

1 had Epilepsy in Females with Mental Retardation

1 had Lennox-Gastaut Syndrome

1 had idiopathic epilepsy

RS ' wr [ ®

! e e ==
Tmieprp &1 Bty

P S S 0

Brgeori of @ parred ragrvery of (arebafod-roryiend st yr = prfig
vl e and rpdrpey

= 2 patients were reported to be seizure-free (1 Doose, 1
Dravet syndroms)

= B had a reduction in seizure frequency > 80% (5/12
patients with Dravet syndrome)

= 3 had a reduction > 50% (Dravet syndrome]

w3 had a reduction > 25%

w1 patients experience no change [2 Dravet symdroms, 1
Doase)

R 8 . [ hE '3

U A 90




! e e ==
Ipmicpry & Brbaom
e s s sakamm 0

[

Regered 4 parred paarrep ol sarwdbted vkl st g = prfoss
T e and ey

= Up to B0% reported positive side-effects (better
mood, increased alertness, better sleep)

= Less than 1/3 reported negative side effects
[drowsiness, fatigue, appetite decrease)

= Severe side effects were not reported

RS B . wr anm "

E e e ]
Iguirpry 8 Bebmm

g S s s 0

e
rpeot of @ parwwd purvery ol | aregbafiod swry erd s sl g @ e
el -mrwian] ey

Parents” survey
Selzure types?
EEG-confirmed seizures?

Composition and consistency of cannabis-based
products

HEERSL ' - aE ]

Farenial r of ol exiracis for of
sty el
Craig A, Prow, Karlly G Kemagp, Eivvin £ Chipeuas *

= s o g T L, R § . R 5

75 patients emnolbed

# 23% Deavet gyndrome

+ B9 Lennax-Gastaut
579 reported no improvensent in sefzare control
33% reported & 50% reduction n seizures
& [fthe Exmilly had moved to Caloradn for Cannabis the
respondir Fate was 47% bist oaly 22% fof thase already in
Coborada
Adverse events ocoarred in 4% of the paticnts

* |ncreased setzures 13%

# Sommolence. fatigue 12%

Ipirpmy & Brborwer 4% [ 7)) @0

MRS ' oy naE "

Bl Limrmrnan i mibepry B Hebawi

Perceived elficacy of canmabédiol enrkchead canmabis extracts for
treatment of pedistric epllepsy: A potential role for infangile
i and Lennas -Caitaut syndome

sian b, Husasin ™, Ry Fhod, Caherine osteon, fuliss Wieag, Dl Ol
Joiricn Liy, Phoebsr Fang, Laon T. Lamer, Ramsen Sk

o ey St i Tty g— 04, T e e o e L g L8

Online sarvey of 117 parents of children with 15 or LGS

Highly refractory - history of seizures = 5 years
#5% reported a reduction in seizure frequency of whom 14%
were seizure-froe

Modest prevalence of side-effects
# [moreased appetite
s “CBO-enriched oil- based compounds® mostly 15:1
s Dosage mostly unknown
» Incomsistency of artisanal preparations

HEEREL B . r naE "
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Druratben o uwe ol ersl conealh eeirad b o oshert of

18-moath retrospective chart review of 119 children with
epilepsy whose parents indicated they were administering
cannabis-derived comspound

Farental report of seimare frequenoyr

Responders > 5006 reduction in stipare lrequency

49% reported some improvement

24% were resposdders

Best responders: LGS

19%: sdverse evenis

L 8 . wr naw 3

mm

Druration ol use ol sral il euiradd b g oshert of
PRI Sl PR R

B e s L E R S PR

71% discontinued cannahis extract during the study period
# 03% bud am sdverse event

& 0 bad Dravet diagnani

57% of the 23 patients with AD dizcantinued

B 8 ' r [ 3

mm

Druration ol use ol sral il euiradd b g oshert of
PRI Sl PR R

B e s L E R S PR

o

= Discontinuation of oral cannabis extracts is common in
pediatric epilepsy patients

» Continuation of use is predicted by perception of
benefits on seizure burden

» Only factor predicting perceived benefit was relocation
to Colorado

& 67% va 30% prD0]

= Factors associated with shorter use included adverse

events (p=0.07) and Dravet syndrome [n=17) [p=0.02)

RS ' wr [ ®

Cannabidiol in patients with treatment-resistant epilepsy:
an open-label interventional trial
e r VD S R N

o i, Wiy By, o P Fihr B, S B, o onlhd B 11 ey ey bl o Tk
e g ey R iy P B Bl

Cammabidiol $8% ~ Epdilen T
oW In pesamn oll T T
Pharea ———— B e
Age: 1-22 years - raw s
1-7 concomitant AED o S e
Sartingdose: -5 mpflgiday T e =
Werkly increased by § e - ho
mgfkgfday up 0 25 mgfgiday  TTOTOS 0D U
Ins mast cases, doses of ke M b
concomitant AEDs were kept —
constank prememal - b
& Motor sebrures were cossted e -
w  Selaure diary == [ L
prmtivin e
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Dvrwirralcy o al, The Lanort Neuralegy 1015
e s "

RS B .

4 [ PP patients had a reduction of $0% or mere in mokor scizuney

30 [T i) bad 8 redution of Ti% of mane

BE (%) had b reduction of 9 o more

Median reductien in menthly meof seitare ioquency. 6%

Fatrmis with Draves: 16 | 50%] had @ 50% redection in srimane frequeny
and | patirst [1%) seizere-free

Hamnm

[EREE R R———

¥
et 4 s
[

Tl waeis ol | T ewshs
e (D)

128712262 [799%) adverse events
48/162 (30%) Serious Adverse Events [SAEs)
20/162 (12%) 5AEs deemed related to CHD

A et et - {1 8

e nem D i
e noE b g
o b ] rr
s nem e wh
B mer i -

Sl W P e L
R e Sipaianiily -
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] e ey -
S . el P P
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Drwimriky ol al, The Linor Meufalegy TS
B i "

HEEROL '

o prrem—— Prrep—
arvoger=. Labrl i=terrrtasnal tral

LIMITATIONS

& Seizures were not EEG-conlirmsed and well characterized in

all patienits

Short baseline period - 4 weeks

s The lowest selzure frequency was 11 sefzure, month

» A naturad Nuctuation in sefoare [requency of ane or two
seirare/ manth could explain a 10-20% change either way

= Adverse events reported in 78% and serious adverse events

Im 30% - cosald be explained by epilepsy severity but pat

assessed with the current design

Concomitant Clob is a confourding factor

= Short term study - 12 weeks

HEEREL B . r naE "
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DRUG-DRUG INTERACTIONS

57 patients

Following the addition of CBD, several patients required
dose reduction of one of their background AEDs
because of sedation attributed to elevated levels of the
drug or the effect of combined medication

There was significant variability in the change in
clabazam, valproate, felbamate and levetiracetam levels
= 7/17 patients on clobazam had an increase of > 40% in

their clobazam level
Friedman et al AES, 2014
Drug-dirsg k S— - and e
in children with refractory epilepsy

! s w1 ey, s P Pollac, Brarics i e, sod (iashors b, Toils.

g Wy T} CHI A
e g

& Cannabidial and elobazam sre both metabolized by

cytechrome P450

» Clobazam and norclal were d in 13 patients:
with pure CBD (Epidiolex] im add-on to clobazam at baseline,
week 4, and weelk 8

= Mean increase of clohazam lovel was not staistically
significant

& Mean Norclobazam level was increased by 60% compared 1o
haseline

9713 had a = 50% decrease af seizure requency
w  Side effects drowsiness and ataa
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AD D RENTONY DPPECT OF STIREPENTOL OF CLOBAZ AR
TSR

Caroiy Thrmad. Jeary-laes Tophaew, Dinaberdhy Py, Calfwring Chien, Jean o,
o P, e A Tran

S g e - -
W AT A P S o A—— T T 1 S d——— i " P
e e e e T
e b B i e

Stiripental i% a potent inhibitor of clobazam’s metaholism
bath im vitro amd in vive

Increased CLB and NCLE plasma concentrations were
seon in children treated with the assoclation

The inhibitory effect of stiripentol on cytachrome P450
patentiates the effect of clobazam

Stiripental can be considered a booster of clobazam

A drug interaction should not abvays be regarded as

an adverse elfect

HEESL . [ hE '3
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Comments to the Lancet
Neurology

* Long-term safety data are also much needed and eagerly
anticipated. Hopefully, the premature enthesiasm of
patients, parents, and the media for products related to
marijsana ks slowly being replaced by rational, evidence-
driven behavior. There remains reason for cautious
optimksm as the haze begins to clear.”

Detynicckd and Hirsch, 2016 Comment 1o The Lancet Neurology

FEEESL B9 EUESDIEE  SRIREENINE GF CASIISRIE. RAN PRESLINEE

Long-term efficacy and tolerability - UCSF
T T T
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Dration of S0 UPTAtmerat, GAngE (moank  + 51 messhe (118 memsiad
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Seipie s B e e 1%
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Results at 3 months

s 6 pationts with Dravet
& Setsuredres: 2
* T5-50F% reduction: 1
& |iireaed seinare Bogucrsy |
» 5 paticnts Epilepsy with Mysclesss Al
& THCHr rediction:
# Ineffective 3
& 5 patients with CDELS (3 F, 2 M)
& Selwnife-lres: 1 (M)
® T FFE redurtion: 1
# Inslfentive 1
s 4 paticats with LGS
& 5l redumien: 3
# Ineffectior 1
s [Ineffective in 1 patient with MPSIKCNT L+
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3 months Follow-up [34-52months)

Respane rate 1626 [H2%) w  Respofds rate 3776 [ E5%)

Selzures-free: 26 179%) w  Seivere-dres 506 {17%)

5% priure reduion 706 * | Gy ey

2% T L

« S re reduction 5726 = 3 5 asiaure redection 406

[23%] 115%)

w0 SO seigure redection 106 ()

= IneSicry or adverse events: 13703060
(L]

Ko et or seirere increase: 0006
[38%]

Unpabinhed dats

FEEESL B9 WURSIIEY ' ERIREENTE 6F CALSIISRIA. BAN FRESDINEE

Adverse events: o

Alrpainlictasd dasa S i 1 Ll

FEERGL B RSN BATREEETY B CAUSIARIE. BN PR EEDIRTE

Adverse events

® UFIT [X5%] Appetite losx, lood aversion - dose dependent
& TF26 [ ZT9] Diarrhea, loase sook ~dose depeadent
w G626 [23%) Weight boss mp to > 10% - dose dependest
w  3F35(11%) Explosive Sarrhea ~dose depemdent
w2536 [P%) Agitation, irsomniy
= 1FD6 Catatonia
s Drug-drug interaction

& Imcreased brvehof Phenobarbieal

& Iacreased kvl of Clobacam

Einpublished dists

FEEEGL B SRS BATREEETY BF CAUSIARIL. BEN PR EEDINTE

Long-term results
w b pathents with Drawet
* Satnure-bee |
o RGO et 4
® Irscrowsed wrivare fregumcy - |
a5 patients Epdepay with Myodenic Alnesce,
o Sriparebeor on WP ansd CBD 2 |1 patsertioe CHY meorsoiiyet o py For 19 swesths ]
* Iseffrction: 3
& patients with EDLE (3 F, 2 M)
#  Sciner-bror meec
& =50 urtnare redertion |
a0 I et 1
*  Inaffectivr: 1
# Drwasnsissd b srvere mn gt b b
= 4 patients with LGS
* P redwmon |
& < 5l Pt 1 Unpeblobed data
&
HESL B RSN ' SRIRIR Y P i Sid. BAN FRENTINCE




Case 10

!EJ;K =

Wl AN Ml dplh B e el D
Manissiuss weight loss

FEERGL B 0 BSDIEN wr Ly .

™ NEW ENGLAND
JOURNAL  MEDICINE

——— T = T, T

Triad of Cannabadiod for Dreg- R Selaurs
imi the Drarver. Smdromse

+ Multinstional randamird desble-bind trial - 52 srateri - brahntny-fusded
* Childirem ard yourg adules 2-18 pears

¢ Dt Sy wwith scraurey il by ourre? AED regimen

* N change i AN reghmen for provioss 4 weeles and grial period

& Cansabidiol 20 g pidey versus planeba

v 1k wrek periad, 18-ty tiration period

© Seimires nember and type recorded dally by patients and e caregivers

B 5

* Promary eod srteure
* Secordary endgonl; Caregiver Global Imgression of Clange [CRIC)

Cannabidiol in Dravet

syndrome
120 patients with Dravet gynd
9,2 years median age (2.3-18.4)

48% F, 529 M

4.6 4/- 1.8 prior AEDs

2%+ 1 concomitant AEDs

Randomiieed ta CRD [0 mg ke day) or placeba

# [Primary endpoint Change in o Isive seizure frequency over
T4-week treaiment period compared b &-week baseline

FEEEGL B B - Ly ]

Cohort characteristics:

& LY patsents rasdomized

= L0 completed the siudy [B5% COD group - 95% placebo group)
& LG eimened the OLE (pen label exterdios stady])

© Mean age 90 years (13 - 1B4] - 5T% males
r  Mediun sumber of srizurei: 13 per menth

* Previeus AED regireen:
» Patients werg taking median of 1 drugs [1-5) and hed tried median of 4
= Mol commen drugs dobaras [65%). vlproates [59%]L stiripestol [42%),

pam ), op [
£ Mawl seture L diaed bonikc-conic, darih
pesoralised tonic-clonic

& Man cosvaleive selaune: S1% of CBD grous, 65% placebe group

HEEREL B . r naE "

B B  EEE  EE

321



Primary End Point Results:
Seizure Frequency
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Secondary End-Point Results g ..o
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Cannabidiol in Dravet
syndrome

= Primary endpoint: % change in median seizore frequency
= CBD -38.5% vs placebo -13.3%
# Adjusted mean difference: -22.8%

w  >50% reduction in convulsive setrares
& CID 4% vx placebo 1746
s Caregiver Global Impression of Change scale
& CHD &2% maprovemend im > 1 calegory v placebo 344

HEEIDL . = i ]

Adverse Events =~ @s==-
| e o g o i« L ot 67
ket —— o= | AR 9% CHO ve. 75% placebe
— ks AR 14% C30 vu S placebo
- e v A g v iscotimuation
e B 2 ACHD v 1 placebs
et cpppeiaries - NP "
= "
— e e ey
Pryinaky of sl NEIML 917
EROL B . - LE1 ] .




= Prospective open label clinical sudy N=48

s Improvessent in QOLCE [Guality of Life in Childhood Epilepay) -
caregivers of 48 patients indicabed an 8.2-9.5-point improvement in
averall patient QULCE (p<0.007) following 13 weeks of CD,

concred/helplessness,
hebavior. and global Q0L

= Difference in (OLCE not correlated with changes in setoure
froguency ar adverio cvents

RS B . wr anm "

Cannabidiol in treating refractory
epilepsy in Lennox-Gastaut Syndrome

» Koy inclusion criteria

# [Patients aped 255 years

+ Chimical disgnosis of LGS insdequately controlied by = 1 AED,
and alowr [« 3 Hz) spike-and-wive pattern on EEG

+ 2 2 drop selmares (atonic, tonic, or tenkc-clonic seizures thak bed,
orcoukl have lod, (o a fall or mgery] each week during the B-day
Buselinr preiod

w  Treatment groups

+ 20 mpffday of CEIF or placebo as add-ea 1o current AEDS

+ Dose staried at 1.5 mg/kg/day. titrabed to 20 mg,fiogfday over
Ewe weeks, follwed by a 1 2-week dose maantenance period

Primary endpoint

& Percentage chasgy from haveling = drop setcures during the
Bdweek trestmenl peried

Thiehe &1 al, The LandeyL i press. preseniond 51 AES DO T
RS 8 ' r ke

Cannabidiol in Lennox-Gastaut
syndrome

170 patients (CBD=0%; Placebo=A5)

113 pediatric age 2-17 years

548 adult age 18.55 years

51% M, 4%% F

Median number of prior AEDs: & (min 1, max 18]
Median pumber of carrest AEDs: 3 [min 1, max 4)
Median drap selzure frequency (per 28 days) during
bazeline: 71 CBD amd 75 placebo

Median total seizure frequency [per 28 days) during
baseline: 145 CBD and 177 placebo

94% of patiests were on muhiple concomitant AEDs: most o

weere chobazam (49% L val proic acid [$0%), and lamotrigine [317%)

MRS oy naE "

Median % reduction in monthly drop
and non-drop seizure frequéncy

CEIN treatmuent period Plasorbo ireatmist period
»  Drop seizures: 44 w Do setzures: 22
P05

CED 4-woek maintemance period | | Placebo 4-week saintenance
s Dirop setzunes; 49 w  Drop setures; 20
Pl 0095

CED mreatment perisd Plascebe (reatment period
&  Non-drop setcures: 49 & Ron-drop seicures: 23
pe0.00H4
CED §-week maintemance period | | Maccko 4-week maintenance
= Mon-drop seirures: 55 = Hon-drop seirures: 24

el 000d

TEFTETIY Y T
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B0 (nefa]  Flacrko neiS)
[TEAEs) n %) LTh ]
Allcaraiity TEAF T [BS) 50 [y
Trestrsat-relsted TEAE: 53 [hL8) 29 [0}
TEAFE: beading 1o withdrawal 12 [14) 1{1.2)
Sovious TEALs 20 (33 A[4T)

Trestreeat selsted sersaus TEAE 4 [10.5) 111.2)

TE posrted i > 10% ol p wither groups by preferred term
Dharrbea 16 (18.:5) 7{0.2)
Somnchencg ETEESY] W)

Prreaia 11 (128) 7i02)
Decresed appetite 11128 2(24)

Vamtng 9 [10.5] 14 [165)

Cannabidiol in Lennox-Gastaut syndrome:
Laboratory investigations

= Increases in ALT or AST (=3 x ULN) oocurred in 200 CED
patienis and 1 placebo

= 16 CBD patients with increases wene on conoomsdant
valproic acid

= Mo patient met standard criteria for drug-imduced liver

imjury [Hy's law) with concarrent elevated bilirubin > xUILN

& & CED patients withdsew from treatmest: a 7 patiest met

criteria for withdrawal but was discontinued for nan

compliasce

= All elevations resolved

MEEEEL B SRS ' SRIREE Y B CAUSIIREIE. LA PREEEINEE

Impact of CBD on Clinical Care
and Practice

»  CBD has efficacy im some patients with medically refractory
epilepsy

# FTCA in Dvavet and Lennox-Castaut syndromes
s Actiasl Fespondirs aed seinare (rendom rate simalar b those
reported with other new drugs
= High rate ol adverse events
nu  Multipde interactions with other AEDs

s Retention rate?

* Open labed
# Mosolid data yet form the RCTs open label extension phase

= Concerns about effects on brain development in the young

VSR B RS ' BRIREE T G LRSI IEEIE. AN PR EEDINE

CONCLUSIONS

= Determine whether the efficacy and safety prafile of

CBD is similar to other AEDs, better, or worse

» Drug-drug interactions - consider it with all cannabi

based product

n lsit syndrome-specific?

» Broad spectrum or narmow spectrum?

n Does it target a seizure type hetter than another

w  Best combinations

= On the long run, cannabidial will prove to be a good

drug but it is unlikely the magic bullet

FEEEEL B SRS SRIREEETY P CASIIEEIE. REE PRESDINEE




Impact of CBD on Clinical Care
and Practice

= CBD is a valuable addition to our treatment options in
cpileps

It is not a first, or second, or third line drug

18 i & drug to Lry after our carrent mainstays rather than
carly in the course

This may change as we giin more expericnce with its ase and
«can ideeitify those most likely to benefic

FEEEGL B9 EIESDIEE C BATRESEIFY SF DAL ISRIA. BAN PEERDINEE
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" My intention is not to prove [ was
right but to find out whether 1 was
right....and if we find anything which
would suit us, that thing we will eye
with particular distrust..."

“Galileo®, Bertold Brecth, 1966

FEERGL B SRS BATREEEINY P DAL IR R PREEDIREE
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Avicia Bocacz (URUGUAY)

AEDS IN STATUS EPILEPTICUS: A SITUATION OF EXTREME HYPEREXCITABILITY

STATUS EPILEPTICUS:
UNDERLYING
MECHANISM AND AEDS

Dwa. Alicia Bogacz
LASSE 2018

e
OUTLINE

+ Dafiniticn.

+ Classification.

+ Trespiment guedelings and evidemnts,

+ Relation of AEDs action mode and status level

» Propose mechanism

+ Clinical examples.

e
DEFINITION

+ Slatus epileplicus is & condition resulling either from the
failure of the mechanisms responsible for seizure
lermination or from the initation of mechanisms, which
lead to abnormally, prolonged seizures (after time poant 1)

+ It is & condition, which can have long-tenm consequances
(after time point £2), incuding néurcnal death, neuranal
injury, and alteration of neurcnal networks, depanding on

the type and duration of seiounes,
(Trinka et al., ILAE Task Force Repor, 2015)
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T
DEFINITION

+ This definition is conceplual, with two operational
dimensions: tha first is the length of the seizure and the
time point (1) beyond which the seizure should be
regarded as “continuous seizura activity™

« Tha second time point (£2) is the tima of ongoing seizure
activity after which there is a risk of lang-term
CONSEqUENCas.

(Trirka ot al., ILAE Task Force Report 2015)

In the case of comaulsive (tonic-clonic) SE time points (t1 at
5 min and 12 ak 30 manutés) are Based on anamal

experiments and clinical research.
| Wik 1.
e i
S e s T bk e .

sy tpre——
| o=ty Tttt ety
=T = ——
DT E—— - -
- e gt - - .

{Trinka ef 8, ILAE Taahk Force Reporn 2015)

» Current knowdadge of the pathophysiology of status epilepticus
i uncomplate,

- Both clinical and animal studies indicate that SE is a dynamic
condition during which a progressive seguence of events
OCLURS,

= It is & complex process and can be visualized as a cascade of
changes that perpatuate and intensify seizures throughaout SE.

« This concapt would explain B clinician mpression thal the
longer SE persists, the harder it is fo control.
{Lothman, 1980 and Delgado-Escueta et al., 16&3)

Vi e e eyl

Shoreon 5.0 al, 008
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T
Why 5 minutes?

- Generalized convulsive SE in adults and children clder than 5 years.
was defined 8sc *...25 min 1}mmmmﬁf2]hm(;_ﬂ'ﬂﬂ

mwmumbchnm mﬂ-r-luwrﬂh
CONSCIOSNESS " (Losenatien DH, Blesk T, Masdsnald AL, 10999

« Data from populaions with refraciony epilepsy undengoing veo—
EEG indicate that mest comulshee seizures last <5 min
|Garstaest H R, 107 Shinfar 5 el al, 2001)
+ Im community-based populations, the data L that the estimated
duration of SSZunes =5 min i mane comman suggested by

nmberrlmmnmng {Hiauser WA sl al, 1050}
Observabons from a pediatric tion show thal thare are tao
:mgfmmarm one with & tendancy 1o briel saizures (<5 min)
mwuruuugm thall represants a sgnificant minanty of

rqmonu o mong FOTUNGS
Snmwi.ﬂu 11

» Takoen together, these findings led the Task Force o reach a
consensus opinion that treaiment of convultive seizunes should be
niliabed at around 5 min. [Trickas of al, ILAE Task Foros Rispord, 201 5)

Why 30 min?

+ Eauly works suggested that 82 min or longer of ongoing
seizure activity in baboons can cause ireversible
meuronal injury due to excitoboxicity. Mesdeum BS et al, 1973)

+ Oher animal models of SE have been employed fo
demonstrate that ongoing epilaptic activity in the brain can
affect both excitatory and inhibitory symapses and thus
meuranal plasticity . (Sperk G o1 al, 20090, Ruassiamn K ol al, 2015)

» Grven the expenmental evidence indicating ireversible
brain damage after prolonged seizuwres and the potantial
threat of brain damage in humans, the task force suggest
the time of 2 at 30 min in convulsive SE, in lne with
previows definitions of SE. (Trinka st el ILAE Task Forcs
Rieport 2015}

T
CLASSIFICATION
- 1 Semiclagy

- 2 Etiology

- 3 EEG comelates

- 4 Aga

I ra paepces iy’ |
fremr—— Semiology

"~ i
| 1 i s s i . i k™ N
CEEE T T
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Table 4. Etlology of status spilepticus

Acute (e, roke, toiaton, saleri, snoophalith, st )
Ramase (L. P » ™ P o}
Frogreaiee jag., brain tumor, Lalors's dnsss and oifor FHEs,

demerstia
Sk chila] o b wprain e,
ke, i £ Dy |

« Al heast half of the patients presenting with SE do mot
have epilepsy.

« SE is nol & disease but rather a symplom with a great
number of eticlogies.

EEG
= EEG will affect choice and aggressiveness of reatmant,

prognosis, and clinkcal approaches,

- EEG should be sought whare possible and as early as
possible.

- Some forms of SE may only be reliably diagnosed by
EEG. (B 0, Trinka E. 2010)

B L Tl ahessvnis sl
B30 b Arypirsl b pama.
Bl e Fiymchoni sbemmon vz

GENERAL PRINCIPLES OF TREATMENT

- Al profocols emphasize prompl recognition and treatrment
of parsisting seizure activity to prevent death or
imeversible brain damage and reduce morbidity and
maortality.

+ Becausa of the circumstances duning status epilepticus, it
is difficult to assess the effect of each treatment,

+ Tha patent’s critical condition requires the use of several
therapeulic treatments, edther simullanecusly or one after
the other,

v s s
e vage | O e e pr—

e e sy, g L. spbiinbaed Rarage . e b, g st ey e, Tomsbrary
Cel _y c ] oy, g g e

Trinkas E of ol 3018
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= Clinical practice defires the first stage with a time frame
{5 min of convulsive and 10 min of focal non-comaulsive),
and the later stages by freatment responsa.

« In adults, compared to the first therapy, the second therapy
is less effective while the third therapy is substantially less
effective (Level A).

« In ehildren, the second therapy appears less effective and

there are no data about third theragy efficacy (Level C).
{Causer T, 2018}

T
EARLY STATUS TREATMENT

» The treatment of early SE relies on the use of
Berzodarepnes.

Ehes in meuroiranamission through increasing
opaning frequency of the éﬁﬂa\ﬂ!.m with subseguant
i and rewcnal

L{Trinin E &t sl 3015

# In adults with convulsive status opmu.u inbramuscular
midazolam, intravenous rarepam, Venous darepam and
infravencus phanobartital ane established as eMcacious as initial
Eherapy. (T T o sl 201E)

mtﬂmﬂﬂmm (SE) fmﬁm_

ridazslam in B4 b T3%. {Tenka E & sl 2006)

structure

1
o e e

P s et e e B s
Pt g . 8§ o i S, . s e sk .o .|

The Eesniznanpene barding pocist i inmed betvsen 0 and y subunits (red dot) . the
[arbebienies banding pociet |8 lormaed bebwessn a and [ subunits: (biue dof). and e
GARA binding pocion i formesd in y webunils igreen dof). From Braga P ef gl 2004

ESTABLISH STATUS TFEEATMENT

= Ths efficacy of benrodiarapines raducss o ths Sai y

perBigts aver bma

- Appraximately 40% of patierts with GCSE are refractony 1o
benzodiazepine reaiment

= It was recommaended o starl after 30=120 minutes of cngoing
saizure activity Siage || treatment, bul now a Fasler teabment
escalation is recommaend., aven within 10 minutes after falure of
benzodiazepines. (Shoren S o ol 2011; Trnka € of ol 2005)

= Phanytoin (or foaphenylon), valproate, levetiracatam,
phencbarbital, and lacosamide are use, after falue of
benzodiazepines in the sarly slage.

= There is no high-class evidence avadable 1o prefer one o the
gther, valproate and levetiracetam have a favorable salety profile
companed 1o phenobarbital and phermoin.

= Lacosamide is available as 1, but thene is only limited evidence
for its uss in SE from amall CRes SeeE. 1o, F o el 2018)
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WVOLTAGE GATED SODIUM CHANNEL MODIFIERS

rrmasis

= W, v
— * L"-
-

- = i - i
Tha VGEC i composed of Hur homoiogous domaing that contain Kx
rangmembrane segmens. it funciion m i skoil conformational asabons
during depolarizaton and mpolarizaton phasss. The 54 helices can ranskaie

il &F diraTreard depanding on Ta polanity of B slecinic Seld thol Cluting
i BEVESGN & Gal it

e
h
=Jg=% Svakamar N, 2018
b

- Violtage-gated sodium channeds activate and star to conduct Ma
curren in a voltage and time dependent manner,

- The counberacting process where Na enlry ceases is known as
inactivation and occurs in a time-dependent manner.

« Im the brain, VGSC can cycle through this process in a few
milliseconds, thus being able to sustain high frequency trains of
action potentiats.

- Anticormvulsants, such as phenytoin, carbarmazeping, and
lamolrigine, exert their action over short time scale.

PHENYTOIN

x""\}i s
Articoreadusnty i phasyioin (el castamaneping (middis) sd Lamclrigng
[right] abain common molecular siruchues. (Lipking GM, 2010}
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T
LACOSAMIDE

+ Another mechanism of inactivation is known as show-
inactivation in which channels inactivate at slow time
constant exiending 1o a few seconds.

+ Lacosamide stabilizes the siow-inactivated state in
contras! to other anticonvulsants thal exhibit their effects
primarily on the fast-inactvation state.

+ Another effect of lacosamide is blocking neuranal
channeds without any shifts in the vollage-dependant
curves of activation,

[Sheets PL ot al, 2008)

VALPROATE

- The broad spectrum of anbepileptic efficacy of valpreate is
reflacted in preclinical in vivo and in vitno modals,
including a vanety of animal models of seizures o
epdapsy

- VPA exhibits its effects increasing GABA levels, it may
also have antieplleptic activity by reducing the high-
frequency firing of newrons by blocking voltage-gated
sodium, potassiem, and calcium channeds.
(Ghodke-Puranik, 2013y

» Maximum plasma concentrations weng reached
within minules, and onset ol acton ks quick.

(Trinka E ot al., 2015)

+ Larvetracetien & 5 dnag with & Broad apacirum of sifcacy againgt all
STUNE Bypas And 8 iow potential for iInerachions due i minimal hpatic
matabolism and bow plasma protesn binding.

« Th procss machaniam by which ipslracelam axets &5 antephpts
wflact is unkrgren

+ Levetracstam binds 1o the syraphc vesichs proten BV2A, which is
thought i b invaleed in the regaation of welichs sxocylesis The
mgpLLar s ACANCE of Balracalam binding 1 SYMARDLS WikCke proten
EV2A s mof complete undersiood I 1
[Lymoch Bt 2004}

P and posd cacilatory nouron with
reunshiameer, ghiismste ik A 200§y

PHENOBARBITAL

« i promotes binding to inhibitory GABA sublype receplors,
and modulates chioride cuments through receplor channels.
M al%o inhibsts glulamate nduced depolarizations,

- The central depressive effect of phenobarbital, especially
following the use of benzodiazepines, limits is clinical utility.

« i has been used for decades in the treatment of SE and a
wide experence has been gained in adults, children and
nEwbom.
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REFRACTORY STATUS TREATMENT

- WWith i d .
muﬁmdmu;ammmmmr
Tmmu:ﬂwrﬂrm:rSE refeering 1o the failed
treatment of early and established SE,

- The efficacy of benzodiazepines reduces as the seizure activity
parsists over bme

keacng 1o failure of GABARr with Beizunes Botraty
becoming sell-sustaining, e

= Time-gapandent inermalization of synaplic GABA recepiors
axplaing, in par, the loss of inhibition and the loss of response 1o
benzodiazepines

- Recaplor trafficking with relocation of GABA-A receplors
subunits from synapses to the cell inberice has been reparied o
occur after SE. (hgut J et sl 2018)

+ Mosdal of hypothesls of GARA, recepior bafficking during the fransition of
wingin saizures 1o wiafus epdepticus. (Mauet J efal G00E)

« At repadied semune, B pynaphc sembrang of (AHA, moapion fatm
TRCEpIONS Deciuss Sy e NO kager within naish of fhe ReuncTRFGTIner.

o Theeds visasobis disepbp D Sncoaes., wheoh Cin oekwir B MeCephe o
hemoennimes, whens they ane destrosed. of 1o the Gok)i apoants. Trom shans Py
mow recycied o e mambnane

= Model of hypothesis of NMDAR traficking duering the bransition of
single sekrures fo SE. (Maquet J et al, 2008)

. Wlmwmmnm:wwmmh-!m#hh
Ay ualet e dred

- Mmmmuﬂmmm it Lt ity bis S
APTAPLC ATEN

& As o resull of his rafciing, the number of fenclional NMDARS par
EFTAPSE INCIBASES

« The increase in NMDA receptors may conbribute to the
runanway excitation and excitoboxicity of SE. prequet J et sl 2010,

« N-methyl-b-aspartate recaptor (MMDAR) blockers remain
patent, even in late SE.

+ These changes could have therapeutic implications,

- Ketaming has a stirong antagonistic effect on the NMDA-
glutamate recepbor.

« Animal models (hippocampal electrical stimulation or
pilocarping animal moedels) have demonsirated the efficacy of
ketamine in refractory SE in rats.

[hdararati AM ot al, 1585 and Gaspard W et al. 2013)
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- In refractory SE anaesthelics have been commeonly used
for aver 50 years.

- Propolol, conbinuous midazolam infusion,
thiopental/pentobarbital are mone commonly used.

- There is no randomized trial avaiable, but retrospective
series sugpes! a higher morbsdity with thiopental /
pentobarbital, comparned to medazolam or propafol.

T
SUPER-REFRACTOTY STATUS

- At Super-refractory SE selzures continue despile mandmal
treatment with intravencus anesthetics for mane than 24 b in an
wisnaive Care unil.  (Shorwon 5 et al 2001)

» Thesse patients have ictal EEG dischanges when anesthesia is
leasened.

» In super-refractory SE. ketamine. magnesium, and
immunomodulatony treatments should be congidered sarty.

« Corticosterokds and other mmunomedulatons have their place
in the treatment of SE even in the absence of an autoimmune
alasdagy, sinde SE may be associaied with an inflammatory
responsa and with a disruption of the BEB. (LI G el al, 3011)

- The identification of a causs and s appropriate treatment is of
grealest importanca at this stage
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HeLio RuBeNs MACHADO (BraziL)
SURGICAL TREATMENT OF THE EPILEPSIES

Epilepsy Surgery in Children
Hélio Rubens Machado
PEDIATRIC NEUROSURGERY

CIREP Ribeiréo Preto - EPILEPSY SURGERY IN CHILDREN

RIBEIRAO PRETO MEDICAL SCHOOL, i
UNIVERSITY OF SAO PAULO |
L)

-

REFRACTORY EPILEPSY

Around 5-10% of peopie wil have & seaure B S0Mme Time
0 ther Fves, J0% of whom wil g0 00 10 Ceve'on
€oletay

Thus 1% of the workTs popuiation will Save epfepyy ot
Ay Qven PO 10 Ume, amOounting 1o & total of 40
mEon

3C-40% of people wih eplepsy wil have uncontroded
selpures accounting 15r ower S0% of the oversll cost

0nd s equivalent 10+ Dregat Cancer I women
- NG cancer n men

mmmummwumm)J

Brodie, M 2011
ey —

| TREATMENT GOAL.
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HISTORICAL NOTE

m %
= 4d ]
r 3

T Rasmussen

[y PR
Ssugipe St by Papers N Age  Surgery Results
SEmitg o ety Davidson & ) <15 Temporal  80%
e Falconer, 1975

e 1977 7 615 Temporl  73%

R
A—L
Outline
1. Children are not small adults - the surgical challenge

2. Epidemiology - Temporal X Extra-temporal surgery
3. Definition of refractoriness

4. ILAE recommendation for evaluation

5. Indications for surgery - invasive evaluation

6. Surgical techniques

7. Specific etiology

8. Outcome

f iR
1. Children are not small adults - the surgical challenge

Complexity of pediatric surgery

= Early surgery = major risk

Focal resection 200 - 500 ml

Hemispherectomy 1500 ml

Hemispherotomy 500 ml

Age  |Weight (kgs) |Biood volume (m)
6me [6-8 450 750

1a 8-12 600 — 900

2a 12-15 750 — 1100
3a  [15-18 850 1300
10a  |23-51 1700 - 3800
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2, - P X Ext poral surgery
#Medically controlled
® Surgical
® Non-Surgical
Holland K, 2002
- W
2. - Temporal X E> poral surgery

o Epidemiology — ADULTS X CHILDREN

100% 1~
80% |
60% |
40% +
20%

Adult Children Adults

“Temporal U Extra-temporal

Children

uMTS
Temporal lobe

| CIREP 1996 -2013 : 1610 patients

- Fary Sargury )
‘ Owtrrg Kad s srmma » Chaywn

e R
o b Vit B o e L
e
St he e b A Gy A b
> ———— —— —
- ————
...as failure of adequate Brodie, M 2011
trials of two tolerated, appropriately chosen and
used antiepileptic drug schedules ...to achieve
sustained seizure freedom.

Kwan & Brodie NEJM 2000; 342: 314-9
1 tAED

2 "4 AED
New drugs have not altered the number

3 nd AED
of intractable cases in children Duotherapy
Holland, 2002; Duchowny, 2(
3. Definition of refractoriness
- e
How Long Does It Take for Epilepsy to
Becoene Intracuable? A Prospective
Investigation
g Y e € W, 8 S Bt B s, ™ b s 8
v S 5 TR e S, MO o S S 8 ‘
1
e
—
| ot
" —
fo. m— e Sage
3. Definition of refractoriness Ann Nound 2000407379
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W

Catastrophic epilepsy

Seizures 666,9 / més
Refractory epilepsy Status epilepticus 40,7%

Progressive neurologic deficit
spastic hemiplegia

Developmental delay

Behavior deterioration

3. Definition of refractoriness

Catastrophic epilepsy

Sturge Weber syndrome -

Hemimegalencephaly i

Rasmussen encephalitis

Tuberous Sclerosis complex

Cortical dysplasia

Porencephaly

3. Definition of refractoriness

e

4. ILAE recommendation for evaluation
= .-

e b -
Pogueed Crmota bor o sl |1 dusin e ot (hddon b
Tpshopes Srgery Ran A RUELS SN
o Pobars Fnbges Sapery

G B e T e Ty Sl S Hbtm W bt
— e

m Rationale for pediatric epilepsy surgical services
m Typical surgical syndromes
m Pediatric epilepsy unit

m Outcome assessment for pediatric surgical patients

|

4. ILAE recommendation for evaluation
Dragrmt . oot -
o e L

L il
T —— W B St P s & \t— " ®
-— —r—
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4. ILAE for

Sy b gy .
St

P

P e A e e ]

@

5.

Indications for surgery - invasive evaluation

p—r— e -

— . -
EATE N, 4 ity NS bl W e b @

el Skl be e baed B e o e -

B e e

. e v—e v ) o -

oo bemdem D aialy o wie M el argee (hae G
syt s @ves

D il R R
e

Pedeten nme Do e wvdved B grmersieg TIm bt @t
e e et ey be s e Ve

Bl et s Db et B Wi ) bt geate we o ted
e

Pt ST e A8 W 0a Woww g Dot sheteen o
Ve tetn imagrg aeody e\ Lt Aee e g
-

s e -

- ———— -
S ——————

e

5. Indications for surgery - invasive evaluation

Patient management

SURGERY

f

subdural/depth recordings
stereoEEG

INVASIVE EVALUATION L

SPEC interictal / ictal
FDG PET / MEG - AMP-PET / fMRI

INTENSIVE VIDEO/EEG MONITORING

Clinical evaluation

Localization hypothesis ?

MR screening

]
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5. Indications for surgery - invasive evaluation

m Presurgical evaluation

" Children ®Adults ™ Total Children  ®Adults ™ Total
boo 120
Monitoring (video-EEG) i Surgery l
225 2
150 60
75 30
0 0
LT TS LSS S

5. Indications for surgery - invasive evaluation

m Presurgical evaluation

® Children ®Adults ™ Total Children  ®Adults ™ Total
120
00 Monitoring (video-EEG) i l
P | |l |
225 CIREP (1996 until 2014) n
Video- EEG 4798
190 Surgery (adults) 1219
75 Surgery (children) 503
Surgery (TOTAL) 1722
0 e
FEL ST TS PSSO

E e
5. Indications for surgery - invasive evaluation

sleep n r
. Video - EEG e .“

Characterization of seizures
Frequency of seizures

Ictal semiology

Lateralization / localization EZ

a
]
Q
a

= Define
0 lIctal onset zone - < than EZ
u Irritative zone — interictal epileptiform discharges
o Symptomatogenic zone — Clinical semiology

i

5. Indications for surgery - invasive evaluation
& locshsing vibew of varcun prevergic o
evieaton modsbten

ot
O
@ bt e
-t
-
0 M e N uw
———datry

SERERERAEE

NGt A patrads W ea P

Elwan S, Alexopoulos A, Silviera D, Kotagal P. AES abstract 2010
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o
Invasive monitoring

5. Indications for surgery - invasive evaluation
. ing in DIVERGENT DATA
a Indications Clinical ~ Semiology , EEG, and|
« Inconclusive Preoperative Data Functional/ Structural imaging datal
a Normal or Non-specific MRI Sogamsleegions
o Structural lesion — CD, SSW or multiple lesions (TSC)
= Seizure localization
o Routine long term video EEG monitoring do not give sufficient data
a Video EEG shows noncongruent data
a Partial seizures and normal or nonlocalizing imaging data
. of cortex — F i Cortical
a Sensorimotor Mapping
a Language Mapping
S|
5. Indications for surgery - invasive evaluation
= Invasive monitoring
1 ECoG (acute monitoring)
a  ECog + subdural electrodes
(chronic itoril
e
5. Indications for surgery - invasive evaluation
= Invasive monitoring
o Depth recordings
a Stereo EEG (chronic monitoring)
|
o
5. Indications for surgery - invasive evaluation

= Invasive monitoring

o Depth recordings |-+

a  Stereo EEG (chronic monitoring)
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m INVASIVE RECORDS IN CHILDREN|

5. Indications for surgery - invasive evaluation

= Chronic electrodes implantation

P

5. Indications for surgery - invasive evaluation

Rowrwnon| | g [Sontunge | [ ewmy |
- gy e — :
9 -—— S , o .
= = Bone Eom™ S o=
- - - [ ——

r e
6. Surgical technique Surgical techni
Hemi: otomy (24%) (152
| SURGERY i Temporal Lobectomy 127
Lesionectomy 130
1996 [~ Patients 627 VNS 49
to
2017 Frontal Lobectomy 36
Posterior(par-occipital) |41
cortex
Callosotomy 38
Occipital Lobectomy 15
- — Multilobar Resection 3
CIREP Children — Ribeirdo Preto
Ribeiréo Preto Medical School Focal Corticectomy 17
UNIVERSITY OF SAO PAULO
BRAZIL othen19
Total 627
[
6. Surgical technique
0 Hemispherotomy - surgical technique
Delalande, 92
vertical parasagittal
- hemispherotomy \‘ .
b
. -
— Schramm, 94 » d-
*)/ &\ e : :

Villemure, 93

o | | (DD
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P
s | Hemispherotomy and pediatric epilepsy

6. Surgical technique
Q Hemispherotomy - surgical
technique

Shimizu & Machara, 2000
Villemure & Mascot, 1995

[ A
(! . Hemispherotomy and pediatric epilepsy

P
DS

6. Surgical technique

Temporal lobe surgery

Hemispherotomy

D5

Lesionectomy

6. Surgical technique

Surgical technique
u Functional mapping

» Extra-operative

Q Invasive

Disconnective surgery
. .
W
~ .
P
IS

« Intra-operative monitoring| ~4 ‘

Q Brain stimulation

monitoring
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7. Specific etiology Pathology

u Clinical characteristics

a Symptomatic etiologies Cortical DysPIaSia 199
Tumor 80
Gliosis 70

Mesial temporal sclerosis| 66

Rasmussen encephalitis 45

1996
to ___ Children 627 Tuberous sclerosis 25
2017 Porencephaly 27
Difuse atrophy 21
MR normal 14
Sturge-Weber 11
CIREP Children - Ribeirdo Preto
UNIVERSIDADE DE SAO PAULO AVM 3
BRASIL
(other 66) Total] 627
P
WSS

7. Specific etiology
Etiology of cases operated at CIREP (RP) - 1996 to 2017 (n= 627 )

CcD ‘ ‘ 31%
Tumor 13%
Gliosis 12%

MTS

Rasmussen

TSC

Porencephaly

7%

Atrophy
Normal
Ssw
AVM

o
I
o

I R
IS
8. Outcome
Seizure-free

53%
Vg Mo Lensre O ey = Chidre
Ay

wo [ -
00% !
| 1 -

200% | S
100% | ’

oo

T

[ omgness Cirep - Ribeirao Preto -t ——

|t . outcomes in children and o

s : adults 1996 - 2014 Cleveland Clinic

Nmor :

s s

Frontal cpepsy 5

Memspher cpiegsy 6

|

F |
CSS—

8. Outcome

8. Qutcome

« Improving the outcome

Centralization of epilepsy program
Time to surgery
Rehabilitation program

344



PARACLA
1R
PORTUGAL

ol 2]

r—

8. Outcome

8. Outcome

Improving the outcome

. Centralization of epilepsy program
. Time to surgery
- Rehgbilitationpragram

Hemispherotomy sss 2012,

Sl |

8. Outcome

8. Outcome

Improving the outcome

. Centralization of epilepsy program
. Time to surgery

- Rehabilitation program

) Methods
/ Acute Intensive mobility first postop week
training 2h/ day 7 diw
reevaluation

30, 90, 180 & 360 days postop

Results: 14 children

-13 children walking 30 d after surgery

90 4

1 child-walking-with
%

RIBEIRAO PRETO MEDICAL SCHOOL
UNIVERSITY OF SAO PAULO

Thank you

CIREP — CENTER FOR EPILEPSY SURGERY 2w post op
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GROUP WORKING
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PRESENTATION OF RESEARCH PROJECTS
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