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. Epilepsia e cognicao

. Epilepsia e fatores de risco para deterioragao cognitiva

. Casos clinicos

. Avaliacao e intervencao
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1. EPILEPSIA E COGNICAO
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= Epilepsia é uma das doencgas neurolégicas mais frequentes
= Atinge cerca de 1% da populagao pediatrica

= Entidade complexa, multiplas etiologias e co-morbilidades

Ativagao neuronal sincrona
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= Cognigao é a capacidade do cérebro para processar informacac

programar um comportamento adaptativo

= Capacidade para resolver
problemas

= Memorizar informacao

® Focar a atengao

= Gerir situacdes complexas de
forma criativa

= Antecipar uma acao futura

berkeleymews.com



O funcionamento do cérebro depende do processamento de informacgao local,
combinada com a integra¢ao global eficiente da informacao num sistema de interagoes
neuronais em rede (redes neuronais)
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~ Redes sociais: formacao e evolucao durante o
processo de crescimento
- Expansao
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- Eliminagao
- Transformagao

Evolucao nao arbitraria (genes)
Modulada pela experiéncia

Conectogénese exuberante (20-27 s ...nascimento)
Interagdes funcionais imaturas
Seguida de pruning (poda/desbaste) — eliminagao de
ligacOes e neurdnios (nascimento ... 6 meses)

before pruning after pruning

pruning ___
synapses

pruning
neurons

al. Trends Neurosci 2017 | Zhang H et al. Neuroimage 2018



Infancia: Conexodes funcionais nas regioes corticais primarias visuais, auditivas e motoras -> funcoes

fundamentais para a sobrevivéncia

A partir do 22 ano de vida: Conexdes funcionais de vias longas no cortex de associagao -> func¢des cognitivas

superiores; cortex pré-frontal na adolescéncia... Inicio da idade adulta

Human Brain Development
Neural Connections for Different Functions Develop Sequentially

Language
Sensory Pathways \
(Vision, Hearing)

Higher Cognitive Function

FIRST YEAR

8-7-6-5-4-3-2-1 1234567891011 12345678910111213141516171819

Birth (Months) (Years)

Holmes GL. Semin Pediatr Neurol 2016 | Holmes G. Epileptic Disord 2015 | Smith ML. Epilepsy & Behavior 2016 | Cao M et
al. Trends Neurosci 2017 | Zhang H et al. Neuroimage 2018



Infancia: Conexdes funcionais nas regides corticais primarias visuais, auditivas e motoras -> funcoes

fundamentais para a sobrevivéncia
ex de associagao -> func¢des cognitivas

A partir do 22 ano de vida: Conexdes funcionais de vias longas no

evelop Sequentially

Higher Cognitive Function
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Holmes GL. Semin Pediatr Neurol 2016 | Holmes G. Epileptic Disord 2015 | Smith ML. Epilepsy & Behavior 2016 | Cao M et
al. Trends Neurosci 2017 | Zhang H et al. Neuroimage 2018



Co-morbidities

Proposta operacional ILAE 2017
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Sheffer IE et al. Epilepsia 2017 | Fisher IE et al. Epilepsia 2017



Proposta operacional ILAE 2017

Etiology

Structural

Generalized Unknown

. Combined
Focal Generalized Genarallzad Unknown
& Focal

Immune

Co-morbidities

\

Epilepsy Syndromes

Neurocognitivas

Psicoldgicas

Sociais

Co-morbilidades podem ter maior impacto

na qualidade de vida

do que as crises epilépticas

Sheffer IE et al. Epilepsia 2017 | Fisher IE et al. Epilepsia 2017



Electroclinical Syndromes and Other Epilepsies Grouped by Specificity of Diagnosis

One example of how syndromes can be organized:
Arranged by typical age at onset”

Neonatal period

- Benign neonatal
seizures”

- Benign familial
neonatal epilepsy
(BFNE)

- Ohtahara syndrome

- Early Myoclonic
encephalopathy
(EME)

Infancy
Febrile seizures”, Febrile
seizures plus (FS+)
Benign infantile epilepsy
Benign familial infantile
epilepsy (BFIE)
West syndrome
Dravet syndrome
Myoclonic epilepsy in
infancy (MEI)
Myoclonic encephalopathy
in nonprogressive disorders
Epilepsy of infancy with
migrating focal seizures

Childhood Adolescence - Adult
- Febrile seizures”, Febrile seizures plus (FS+) -Juvenile absence epilepsy
- Early onset childhood occipital epilepsy (JAE)
(Panayiotopoulos syndrome) -Juvenile myoclonic epilepsy
- Epilepsy with myoclonic atonic (previously (JME)

-Epilepsy with generalized
tonic-clonic seizures alone
-Autosomal dominant
epilepsy with auditory

astatic) seizures

- Childhood absence epilepsy (CAE)

- Benign epilepsy with centrotemporal spikes
(BECTS)

- Autosomal dominant nocturnal frontal lobe features (ADEAF)
epilepsy (ADNFLE) -Other familial temporal lobe
- Late onset childhood occipital epilepsy epilepsies

Variable age at onset
-Familial focal epilepsy
with variable foci
(childhood to adult)
-Progressive myoclonus
epilepsies (PME)
-Reflex epilepsies

(Gastaut type)

- Epilepsy with myoclonic absences

- Lennox-Gastaut syndrome (LGS)

- Epileptic encephalopathy with continuous
spike-and-wave during sleep (CSWS)*

- Landau-Kleffner syndrome (LKS)

Distinctive constellations/Surgical syndromes
- Mesial temporal lobe epilepsy with hippocampal
sclerosis (MTLE with HS)
- Rasmussen syndrome
- Gelastic seizures with hypothalamic hamartoma
- Hemiconvulsion-hemiplegia-epilepsy

Epilepsies attributed to and organized by
structural-metabolic causes
- Malformations of cortical development
(hemimegalencephaly, heterotopias, etc.)
- Neurocutaneous syndromes (tuberous sclerosis
complex, Sturge-Weber, etc.)

- Tumor, infection, trauma, angioma, antenatal and
perinatal insults, stroke, etc

Epilepsies of
unknown cause

Sheffer IE et al. Epilepsia 2017 | Fisher IE et al. Epilepsia 2017 | ILAE 2010




* Na idade pediatrica, os problemas neurocomportamentais incluem:

Dificuldades cognitivas (memdria, velocidade de processamento)

* Défice de atencgao

* Problemas do comportamento
Atingimento funcional difuso num

* Problemas do sono cérebro vulneravel, em maturagao

* Altera¢cdes do humor

* Dificuldades de integracao social

Aaberg KM et al. Pediatrics 2016 |  Austin JK et al. Pediatrics 2001 | Fastenau OS et al. Neurology 2009 | Laxer DL, Trinka E et al. Epilepsy & Behavior 2014



* A perturbagao das fungdes cognitivas é frequente em doentes com epilepsia, precedendo o

inicio da epilepsia em 30-50% dos casos

Anomalias funcionais / estruturais prévias...

Epilepsia e cognicdao envolvem redes neuronais

Mecanismo fisiopatolégico comum?

Austin JK et al. Pediatrics 2001 | Fastenau OS et al. Neurology 2009 | Laxer DL, Trinka E et al. Epilepsy & Behavior 2014



2. EPILEPSIA E FATORES DE RISCO
PARA DETERIORACAO COGNITIVA
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I Etiologia I

O fator mais importante no outcome cognitivo (ex. EIEE)

I Tipo de crises I

As crises mais ‘subtis’ podem sinalizar um pior progndstico cognitivo
(ex. Espasmos infantis / Auséncias atipicas / Estados de mal ndo
convulsivo)

Crises focais em idade pediatrica condicionam muitas vezes
atingimento de varios dominios

* Cognicao e epilepsia envolvem redes neuronais

* Maior vulnerabilidade do cérebro imaturo

Nickels KC et al. Nature Reviews Neurology 2016
Nickels KC et al. Seminars Pediatric Neurology 2017



I Frequéncia de crises I
As epilepsias refratarias tém, em regra, um mau prognostico
cognitivo (ex. Epilepsia miocldonico-aténica e EMNC recorrente)
Etiologia ‘
‘ldade ‘ Alteragoes interictais exuberantes nas encefalopatias epilépticas

diagnéstico (hipsarritmia, POCS, PO lenta generalizada) associam-se a

deterioracao cognitiva.
ESES/POCS — pode haver poucas crises clinicas!

I Idade de inicio I

A idade nao é per se um fator de mau progndstico (Epilepsia

p— mioclénica auto-Imitada da infancia)

A rapidez do diagndstico e o inicio do tratamento pode ter impacto
no outcome cognitivo a longo prazo

Nickels KC et al. Nature Reviews Neurology 2016
Nickels KC et al. Seminars Pediatric Neurology 2017



I Farmacos anti-epilépticos I
Motorand Memory Mood Psychosis
cognitive speed

Phenobarbital - - - e
Carbamazepine - - +/e «
Phenytoin - - S b - (related
to toxicity)
Valproate - - e e
Vigabatrin “ “ - -
Oxcarbazepine H “ +* [ “
Gabapentin “ “ “ “
| Lamotrigine I “ “ +* e “r
I Levetiracetam I “ > - é
Pregabalin —fe > +¥ e —
Topiramate -/ - - (@
Tiagabine - - - -

Data from Mula and Monaco,® unless otherwise stated. —=negative effect.
+=positive effect. «»=no effect. *Data from psychiatry published work.

Table 5: Cognitive and psychotrophic effects of seizure drugs

Lin JJ et al. Lancet 2012 Nickels KC et al. Nature Reviews Neurology 2016. Nickels KC et al. Seminars Pediatric Neurology 2017



PHDA é mais frequente nos doentes com epilepsia (28-70% vs 5-
10%) e vice-versa (fatores etioldgicos comuns?)

Subtipo desatento

Subdiagndstico e subtratamento (~¥50%) de PHDA em doentes com
epilepsia -> fator adicional para o insucesso escolar

Auséncia de evidéncia robusta de que os psicoestimulantes
agravem as crises epilépticas

Nickels KC et al. Nature Reviews Neurology 2016. Nickels KC et al. Seminars Pediatric Neurology 2017



Fatores que contribuem para a disrup¢ao do sono:
- Crises noturnas
- AlteragOes EEG em sono

- Ansiedade
- Co-sleeping
- FAE

* PB

e PHT

« (CBz

* VPA

* FLB

Nickels KC et al. Nature Reviews Neurology 2016



Etiologia

Humor e Comportamento
Idade
diagndstico

Subdiagndstico - Ansiedade e depressao

Alteragdes de comportamento e pseudocrises (+ EG+DC) disfungao
lobo frontal

Oportunidades de aprendizagem

am,,;",a_ Diminui¢ao da expectativas na familia e na escola

Adequac¢ao das medidas educativas

Nickels KC et al. Nature Reviews Neurology 2016



NATURE REVIEWS | NEUROLOGY REV'EWS I

Published online 22 Jul 2016

Cognitive and neurodevelopmental
comorbidities in paediatric epilepsy

Katherine C. Nickels', Michael J. Zaccariello', Lorie D. Hamiwka? and Elaine C. Wirrell’

Défice cognitivo

QIG< 80
Criangas com epilepsia 26% vs 10% populacdo pediatrica geral

Principais fatores de risco para défice cognitivo:
Inicio precoce da epilepsia (< 5 anos de idade)
Epilepsia sintomatica

Encefalopatias epilépticas



NATURE REVIEWS | NEUROLOGY REVl EWS

Published online 22 Jul 2016

Cognitive and neurodevelopmental
comorbidities in paediatric epilepsy

Katherine C. Nickels', Michael J. Zaccariello', Lorie D. Hamiwka? and Elaine C. Wirrell’

Perturbacao do espetro do autismo

Risco de PEA em doentes com epilepsia e vice-versa
-> Mais elevados se DC associado

Principais fatores de risco para PEA:
Défice cognitivo
Encefalopatias epilépticas (++ Sdr West, SLG)

Fatores etiologicos comuns (genéticos)?

7-61% criangas PEA tém alteragoes EEG, sem crises clinicas

Nao existe uma associacdo consistente entre a regressao autista e a
atividade epileptiforme encontrada na grande maioria das criangas
com PEA



Table 1 | Epilepsy syndromes and impairments in distinct cognitive domains

Cognitive comorbidity Type of epilepsy I EN

Intellectual disability Epileptic encephalopathies (West syndrome, epi|ep5ias
Lennox—Gastaut syndrome)

Early-onset epilepsies

Possible in all children with epilepsy, including
those with normal cognition

Possible in all children with epilepsy, including
those with normal cognition

Slow processing speed
Fine motor dexterity difficulties

Working memory deficit Possible in all children with epilepsy, including
those with normal cognition; particularly

common in frontal lobe epilepsy

Nonverbal, visuospatial memory Nondominant temporal lobe epilepsy
deficit

Verbal memory deficit (attributedto  Dominant mesial temporal lobe epilepsy
impaired long-term consolidation)

Verbal memory deficit (attributed Dominant lateral neocortical temporal lobe
to impaired short-term or working epilepsy

memory)

Executive dysfunction Common in frontal and generalized epilepsies

> ADHD (primarily inattentive type) Common in all children with epilepsy

Autism Epileptic encephalopathies (West syndrome,
Lennox—Gastaut syndrome)

Specific genetic etiologies

= Developmental coordination Possible in all children with epilepsy, including
disorder those with normal cognition
Behavioural problems Generalized epilepsies; people with epilepsy

who have lower |Q are at increased risk

Lopes AF et al. Behavioural Neurology 2014 | Lopes AF et al. Seizure 2013 | Hernann B. J Int Neuropsychol Soc 2017 | Nickels KC et
al Nature Reviews Neuroloav 2016



Table 1 | Epilepsy syndromes and impairments in distinct cognitive domains

Cognitive comorbidity
Intellectual disability

Slow processing speed
Fine motor dexterity difficulties

Working memory deficit

Nonverbal, visuospatial memory
deficit

Verbal memory deficit (attributed to
impaired long-term consolidation)

Verbal memory deficit (attributed
to impaired short-term or working
memory)

— Executive dysfunction
ADHD (primarily inattentive type)

Autism

Developmental coordination
disorder

) Behavioural problems

Type of epilepsy Epilepsias

Epileptic encephalopathies (West syndrome,
Lennox—Gastaut syndrome)

generalizadas

Early-onset epilepsies

Possible in all children with epilepsy, including
those with normal cognition

Possible in all children with epilepsy, including
those with normal cognition

Possible in all children with epilepsy, including
those with normal cognition; particularly
common in frontal lobe epilepsy

Nondominant temporal lobe epilepsy
Dominant mesial temporal lobe epilepsy

Dominant lateral neocortical temporal lobe
epilepsy

Common in frontal and generalized eeileESTes

Common in all children with epilepsy

Epileptic encephalopathies (West syndrome,

Lennox—Gastaut syndrome)

Specific genetic etiologies Disfuncdo lobo frontal
Possible in all children with epilepsy, including
those with normal cognition

ople with epilepsy
creased risk

eneralized epilepsies;
ho have lower IQ are

Lopes AF et al. Behavioural Neurology 2014 | Lopes AF et al. Seizure 2013 | Hernann B. J Int Neuropsychol Soc 2017 | Nickels KC et
al Nature Reviews Neuroloav 2016



Table 1 | Epilepsy syndromes and impairments in distinct cognitive domains

Cognitive comorbidity

Intellectual disability

Slow processing speed
Fine motor dexterity difficulties

m—- \Norking memory deficit

Nonverbal, visuospatial memory
deficit

Verbal memory deficit (attributed to
impaired long-term consolidation)

Verbal memory deficit (attributed
to impaired short-term or working
memory)

—P> Executive dysfunction
ADHD (primarily inattentive type)

Autism

Developmental coordination
disorder

Behavioural problems

Type of epilepsy

Epilepsia focal

Epileptic encephalopathies (West syndrome, frontal

Lennox—Gastaut syndrome)

Early-onset epilepsies

Possible in all children with epilepsy, including
those with normal cognition

Possible in all children with epilepsy, including
those with normal cognition

Possible in all children with epilepsy, including
those with normal cognition; particularly
common in frontal lobe epileps

Nondominant temporal lobe epilepsy
Dominant mesial temporal lobe epilepsy

Dominant lateral neocortical temporal lobe
epilepsy

Commonin frontal and generalized epilepsies
Common in all children with epilepsy

Epileptic encephalopathies (West syndrome,
Lennox—Gastaut syndrome)

Specific genetic etiologies

Possible in all children with epilepsy, including
those with normal cognition

Generalized epilepsies; people with epilepsy
who have lower |Q are at increased risk

Lopes AF et al. Behavioural Neurology 2014 | Lopes AF et al. Seizure 2013 | Hernann B. J Int Neuropsychol Soc 2017 | Nickels KC et
al Nature Reviews Neuroloav 2016



Table 1 | Epilepsy syndromes and impairments in distinct cognitive domains

Cognitive comorbidity

Intellectual disability

Slow processing speed
Fine motor dexterity difficulties

Working memory deficit

Nonverbal, visuospatial memory
deficit

Verbal memory deficit (attributed to
impaired long-term consolidation)

Verbal memory deficit (attributed
to impaired short-term or working
memory)

Executive dysfunction
ADHD (primarily inattentive type)

Autism

Developmental coordination
disorder

Behavioural problems

Type of epilepsy

Epilepsia focal

Epileptic encephalopathies (West syndrome,
Lennox—Gastaut syndrome)

temporal

Early-onset epilepsies

Possible in all children with epilepsy, including
those with normal cognition

Possible in all children with epilepsy, including
those with normal cognition

Possible in all children with epilepsy, including
those with normal cognition; particularly
common in frontal lobe epilepsy

Nondominant temporal lobe epilegsz

Dominant mesial temporal lobe epilepsy

Dominant lateral neocortical temporal lobe
epilepsy

Common in frontal and generalized epilepsies
Common in all children with epilepsy

Epileptic encephalopathies (West syndrome,
Lennox—Gastaut syndrome)

Specific genetic etiologies

Possible in all children with epilepsy, including
those with normal cognition

Generalized epilepsies; people with epilepsy
who have lower |Q are at increased risk

Lopes AF et al. Behavioural Neurology 2014 | Lopes AF et al. Seizure 2013 | Hernann B. J Int Neuropsychol Soc 2017 | Nickels KC et
al Nature Reviews Neuroloav 2016



3. CASOS CLiNICOS
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Jodo, 5 anos
Sem antecedentes gestacionais ou perinatais relevantes

Contacto ocular pobre desde os 2-3 meses de idade

Aos 6 meses...
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Sindrome de West
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Evolugao clinica
- Espasmos refratarios até aos 14 meses,

J\' apesar de terapéutica farmacoldgica e
I(G dieta cetogénica

- ADPM global + PEA + doenca do
movimento

- Sem crises epilépticas




Mario, 9 anos

Sem antecedentes pessoais ou familiares relevantes

Aos 7 anos... Crises focais em sono Medicado com carbamazepina



Mario, 9 anos

Sem antecedentes pessoais ou familiares relevantes

Aos 7 anos... Crises focais em sono Medicado com carbamazepina

Mantém crises durante o sono (1-2x/semana), dificuldades

de aprendizagem, destencao, comportamento desafiante



Mario, 9 anos

Sem antecedentes pessoais ou familiares relevantes

Aos 7 anos... Crises focais em sono Medicado com carbamazepina

Mantém crises durante o sono (1-2x/semana), dificuldades

de aprendizagem, desteng¢dao, comportamento desafiante Ponta-onda continua em sono
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Mario, 9 anos

Sem antecedentes pessoais ou familiares relevantes

Aos 7 anos... Crises focais em sono Medicado com carbamazepina

Mantém crises durante o sono (1-2x/semana), dificuldades

de aprendizagem, destencao, comportamento desafiante Ponta-onda continua em sono
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STOP Carbamazepina

Inicia VPA

Sem crises
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Joana, 10 anos

Sem antecedentes relevantes

Aos 5 anos inicia crises de paragem de atividade e movimentos de mastigacao

Bom controlo sob VPA

Pelos 7 anos, na escola apresenta graves dificuldades de aprendizagem, ndo consegue terminar as tarefas

propostas, comportamento hipercinético e desafiante, agride os colegas



POCS pré-cirurgia POCS resolvido pds-cirurgia (9A)
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Atualmente, 1 ano apds a cirurgia, a Joana esta a recuperar o nivel de aprendizagem e

nao voltou a ter crises epilépticas



3 CASOS CLINICOS

1. Encefalopatia epiléptica e do desenvolvimento, de causa genética,
atraso prévio, evolucao neurolégica desfavoravel (ADPM, PEA, doenca
do movimento) apesar de diagndéstico atempado

2. Epilepsia auto-limitada da infancia, complicada de POCS apds inicio de
carbamazepina, deterioracao cognitiva e evolucao favoravel apos
retirada do farmaco

3. Epilepsia focal sintomatica, complicada de POCS e deterioracao
cognitiva, resolvida apds ressecao lesional



3 CASOS CLINICOS

1. Encefalopatia epiléptica e do desenvolvimento, de causa genética,
atraso prévio, evolucao neurolégica desfavoravel (ADPM, PEA, doenca
do movimento) apafar de diagndstico atempado

Impacto fulcral no progndstico neurologico
Qualidade de vida




4. AVALIACAO E INTERVENCAO
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Avaliacao neuropsicologica

Formular perguntas especificas ao pedir uma avaliagdao neuropsicoldgica

- Determinar QIG (idade mental)
- Comparar resultados de instrumentos especificos de acordo com a idade mental para aferir
disfungdes NP especificas

Evitar repetir num curto espago de tempo para nao diminuir a sensibilidade da avaliagao

Table 2 Leuven cognitive battery

Table 1 Neuropsychological processes Intelligence WPPSI-R, WISC-R
: Attention and TEA-Ch, Tower
* Sensory processing/ executive functions
perception Memory
. Attentlon!concer]tratlon Cognitive instruments Verhal AVLT; numbers, stories,
e Speed of processing word pairs (CMS)
e Working memory Non-verbal Pictures, dot location,
e Psychomotor speed family scenes, faces (CMS);
. . L complex figure (ROCF DSS)
e Visuospatial abilities \ )
» Problem-solving Language ;'_:s‘f':m\:v:: dm;'l'fe:eét’ Token
e Non-verbal memory Visual/spatial Developmental Test of Visual
e Verbal memory P Motor Integration (VMI)
e Motor control/ Specific processes Motor Purdue Pegboard Test
performance Checklists Child behaviour checklist
e Verbal reasoning J (parents), youth self report
e Imagery (YSR), everyday memory
e General intelligence 1Q Academic potential sl

AVLT: Auditory Verbal Learning Test; CMS: Children’s Memory
Scale; ROCF DSS: Rey Osterrieth Complex Figure Developmen-
tal Scoring System.

Lagae L. Seizure 2006 | Witt JA. Current Opinion Neurology 2017



Intervencdes para otimizar o potencial cognitivo em criancas com epilepsia

1. Otimizar precocemente o controlo de crises
a) Estabelecer o diagnéstico do sindrome epiléptico e etiologia
b) Utilizar farmacos indicados num determinado sindrome epiléptico e evitar os contra-indicados
c) lIdentificar precocemente potenciais candidatos cirurgicos (2/3 doentes com sucesso cirurgico:
sem crises + estabilizacao funcao cognitiva)
d) Utilizar terapéuticas nao farmacoldgicas perante a farmacorresisténcia ou sempre que indicado
e) Evitar > 2-3 FAE
f)  Explicar a importancia da adesao terapéutica
2. Identificar co-morbilidades
a) Avaliagdao neuropsicoldgica
b) Proporcionar apoio educativo e terapias quando adequado
c) Tratar PHDA
3. Apoio psico-social

4. Suporte familiar

Moosa ANV. Seminars Pediatric Neurology 2017 | Ulate-Campos A et al. Seminars
Pediatric Neurology 2017 | Nickels KC et al. Seminars Pediatric Neurology 2017



Notas finais

* O compromisso cognitivo em criancas com epilepsia € muito prevalente e frequentemente precede o

inicio de crises

» Défices especificos estao tipicamente associados a determinados sindromes epilépticos ou epilepsias
lesionais. No entanto, défices em multidominios sao possiveis em todos os sindromes epilépticos

devido a perturbacao funcional das redes neuronais induzida pelas crises e pela doenca de base

* A etiologia da epilepsia tem um impacto prognéstico fulcral na evolugao cognitiva, assim como a
frequéncia de crises, a atividade interictal e a terapéutica antiepiléptica adequada e tao precoce

guanto possivel (crises de semiologia subtil...)
* As co-morbilidades cognitivas e comportamentais sao provavelmente subdiagnosticadas
* Em particular, a PHDA é subtratada quando diagnosticada, mesmo apds o seu diagndstico

* Assim, é imperativa a avaliacdo destas co-morbilidades no sentido de otimizar a sua abordagem e

melhorar a qualidade de vida destas criangas e suas familias
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