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1. RESUMO

A associacdo entre transtornos psiquiatricos e epilepsia é frequente, embora
dados epidemiolégicos a respeito desta associagdo ainda nao estejam bem
esclarecidos, devido a problemas metodolégicos, indefinicdo de termos e diferengas
nas populagdes estudadas. Fatores de risco neurobiolégicos, psicossociais e
farmacologicos tém sido apontados para esta associagao, porém, o tema permanece
controverso.

Em paises subdesenvolvidos, incluindo o Brasil, onde é sabido que a prevaléncia
da epilepsia € maior em relagdo aos paises industrializados, ndo existem dados
epidemioldgicos consistentes. E importante conhecermos a prevaléncia e os fatores de
risco das comorbidades psiquiatricas em pacientes epilépticos, devido ao impacto direto
na qualidade de vida destes pacientes.

Estudos fisiopatologicos sobre ambas as doengas levaram a hipétese de um
compartilhamento de mecanismos comuns, representados por alteragées funcionais e
estruturais afetando um mesmo circuito: o Sistema Limbico. Assim, diversas alteragdes
de neuroimagem, genéticas e moleculares, comuns a ambas as condi¢des, tém sido
descritas e necessitam ser bem conhecidas.

Um dos elementos moleculares mais importantes para a estrutura e funcédo do
Sistema Limbico, € o Fator Neurotréfico Derivado do Cérebro (BDNF, do inglés Brain-
Derived Neurotrophic Factor), proteina envolvida com o crescimento e a protegao
neuronais. Um polimorfismo funcional do gene do BDNF, o Val66Met, uma troca de um

aminoacido Valina por uma Metionina no cédon 66 do gene, tem sido largamente



estudado. Evidéncias clinicas e experimentais tém associado este polimorfismo a
diversos transtornos neuropsiquiatricos, porém a relacdo direta entre as variantes
genéticas do BDNF e a Epilepsia € menos clara. No entanto, é plausivel supor que esta
neurotrofina esteja envolvida no desenvolvimento de transtornos psiquiatricos na
epilepsia do lobo temporal.

Esta dissertagdo avaliou a prevaléncia e os fatores de risco para transtornos
psiquiatricos na Epilepsia do Lobo Temporal, e estudou um aspecto molecular
possivelmente envolvido nesta associagdo. Primeiro, estudamos a prevaléncia de
transtornos psiquiatricos em pacientes com Epilepsia do Lobo Temporal, utilizando uma
entrevista padronizada e estruturada, com critérios diagnésticos em conformidade com
o DSM-IV. Encontramos comorbidades psiquiatricas em 54% dos nossos pacientes.
Este resultado encontra-se na margem superior do espectro de resultados obtidos em
estudos semelhantes, o que nos tentou a supor que a prevaléncia de transtornos
psiquiatricos em pacientes com Epilepsia do Lobo Temporal, em nosso meio, pode ser
ainda maior que nos paises desenvolvidos.

A segunda parte do trabalho € um estudo sobre fatores de risco para transtornos
de humor numa coorte de pacientes com Epilepsia do Lobo Temporal. Nos
encontramos duas variaveis com efeitos independentes para transtornos de humor em
nossos pacientes: histéria familial psiquiatrica positiva e presenca de alteracbes
eletroencefalograficas irritativas envolvendo o hemisfério esquerdo. Num modelo de
regressao logistica, desenvolvemos uma formula capaz de predizer um diagndstico de

transtorno de humor em nossos pacientes, em 71% dos casos.



Por fim, estudamos o impacto do polimorfismo Val66Met do gene do BDNF na
Epilepsia do Lobo Temporal, e os resultados foram publicados no terceiro artigo.
Apesar de nao terem sido encontradas diferencas nas frequéncias deste polimorfismo
entre os grupos de pacientes com Epilepsia do Lobo Temporal e o grupo controle de
individuos normais, a hipétese de seu envolvimento na fisiopatogenia da Epilepsia
permanece plausivel, e necessita de mais estudos.

Concluindo, a presente dissertacdo produziu alguns resultados importantes a
respeito da Epilepsia do Lobo Temporal em nosso meio. A prevaléncia de transtornos
psiquiatrico em nossos pacientes € elevada. Os transtornos de humor, a comorbidade
psiquiatrica mais frequente, estdo associados a dois fatores de risco isolados,
especificos e independentes. Por fim, chegamos a conclusdo que o polimorfismo
Val66Met do gene do BDNF provavelmente ndo tem um impacto direto sobre a
epilepsia do lobo temporal, porém, estudos mais detalhados, com populacdes
selecionadas, podem contribuir para o conhecimento dos efeitos desta variante

genética sobre os transtornos psiquiatricos.



ABSTRACT

Psychiatric disorders associated to Epilepsy are frequent, although epidemiologic
data concerning this comorbidity are not yet clear, probably due to methodologic
problems, indefiniton of terms and different populations studied. Neurobiologic,
psychosocial and pharmacological risk factors have been implicated in this association,
but the issue remains controverse.

In developing countries like Brazil, where the prevalence of epilepsy is greater
than in industrialized countries, there are few studies regarding these maters. However,
it is important to know about prevalence of psychiatric comorbidities in epileptic patients,
because of the direct impact of these conditions over quality of life in these patients.

Pathophysiological studies about Epilepsy and psychiatric disorders suggest that
both diseases share of common mechanisms, among them structural and functional
abnormalities in the Limbic System. Indeed, many neuroimaging, genetic, and molecular
alterations common to both diseases have been described and need to be better
studied.

One of the most important molecular elements to function and structure of the
Limbic System is the Brain-Derived Neurotrophic Factor (BDNF), a protein involved with
neuronal growth and protection. A functional polymorphism of the coding gene of BDNF,
the replacement of a valin by a methionine aminoacid on the gene position 66
(Val66Met), has been largely studied. Experimental and clinical evidences have
associated this polymorphism to many neuropsychiatric disorders, but the direct relation

of this BDNF variant with Epilepsy is less clear. Nevertheless, it is plausible to supose



that this neurotrophin has some participation in the development of psychiatric disorders
in Temporal Lobe Epilepsy.

The present dissertation assessed the prevalence and risk factors for psychiatric
disorders in Temporal Lobe Epilepsy and studied a molecular aspect possibly involved
in this association. First, we studied the prevalence of long-life psychiatric disorders in
patients with Temporal Lobe Epilepsy, using a structured method of interview, with
objective criteria for DSM-IV diagnoses. We found psychiatric disorders in 54% of our
patients. This result is elevated when compared with other studies, leading us to the
hypothesis that the prevalence of psychiatric disorders in patients with Temporal Lobe
Epilepsy in our patients might be even grater that that observed in developed countries.

The second part of our work is a study concerning major risk factors for humor
disorders in a cohort of patients with Temporal Lobe Epilepsy. We found two variables
with independent effects: positive psychiatric familial history and left-sided irritative focus
on EEG. In a logistic regression model, we developed an equation capable to predict a
diagnosis of humor disorder in our patients in 71% of cases.

Finally, we studied the impact of the Val66Met polymorphism over the Temporal
Lobe Epilepsy. Although there are no differences in the polymorphism frequencies
between patient and control groups, it is still plausible the involvement of this variant in
the physiopathogenesis of Epilepsy, and further studies are needed.

Concluding, this dissertation yielded some important data concerning Temporal Lobe
Epilepsy in our environment. Prevalence of psychiatric disorders in our patients is
elevated. Humor disorder, the most frequent psychiatric comorbidity, is associated with

two specific and independent risk factors. Last, we concluded that the Val66Met



polymorphism of the BDNF gene coding has no direct impact over temporal lobe
epilepsy, but more detailed studies, with selected populations, should contribute to
knowledge of the effects of this genetic variation over psychiatric disorders in Temporal

Lobe Epilepsy.
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3. INTRODUGAO

Epilepsia € um transtorno neuroldgico frequente em todo o mundo. A maioria dos
epilépticos vive em paises subdesenvolvidos. O termo Epilepsia abriga diversas
condigdes, que tém como caracteristica comum uma tendéncia a recorréncia
espontanea de crises epilépticas. Epilepsia afeta todas as idades, e pode estar

' Crises

associada a uma série de problemas cognitivos, psiquiatricos e sociais.
epilépticas sdo manifestagdes clinicas que iniciam abruptamente e sdo altamente
variaveis na forma de apresentacdo, podendo ocorrer sinais motores, sensitivos,
autondmicos, e/ou alteracdes do estado da consciéncia.? O substrato fisiopatoldgico
comum a todos os tipos de crises epilépticas € um desequilibrio entre as influéncias
excitatorias e inibitorias sobre um determinado circuito neuronal, no sentido do
favorecimento das forgas excitatorias (hiperexcitabilidade). A variabilidade das
manifestac¢des clinicas das crises epilépticas deve-se, justamente, as diferentes regides
envolvidas por esta hiperexcitabilidade. Assim, as epilepsias e crises epilépticas sao
divididas em generalizadas (hiperexcitabilidade neuronal desencadeada em ambos os
hemisférios simultaneamente) e focais (hiperexcitabilidade neuronal localizada).®*

A epilepsia do lobo temporal (ELT) € a mais frequente dentre as epilepsias
focais. As crises que a caracterizam pertencem a trés tipos distintos: parciais simples
(aura), parciais complexas (em geral, auséncias com automatismos), e
secundariamente generalizadas. As ELT dividem-se entre as de inicio na regidao mesial
(hipocampo e amigdala) e as de inicio lateral (neocértex temporal). Por envolver centros

importantes do Sistema Limbico, principal integrador dos processos emocionais, a

epilepsia temporal mesial apresenta elevados indices de associagdo com transtornos
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psiquiatricos.>® A patologia mais frequentemente encontrada na Epilepsia Temporal
Mesial é a Esclerose Hipocampal.?

A crise epiléptica € um evento que subdivide temporalmente o estado clinico do
paciente epiléptico em dois periodos distintos: ictal (ou peri-ictal) e interictal (periodo no
qual ndo estd ocorrendo nenhuma descarga ritmica neuronal sustentada). Todo o
tratamento medicamentoso das epilepsias € voltado para o bloqueio do fendmeno ictal,
0 que, em geral, é obtido com drogas antiepilépticas (DAEs) em até dois ter¢cos dos
casos.' No entanto, o estudo da condigdo interictal dos pacientes epilépticos também é
de suma importancia, e cada vez mais tem auxiliado na compreensao do fenbmeno
epiléptico como um todo.

Um aspecto nao ligado diretamente ao controle medicamentoso de crises s&o as
comorbidades. Pacientes epilépticos tém risco aumentado de apresentarem transtornos
cognitivos, comportamentais e/ou psicossociais.>’ Assim, ndo sé o mau controle das
crises, mas também a presenca de comorbidades podem afetar diretamente a
qualidade de vida dos individuos portadores de epilepsia. Por exemplo, pacientes
epilépticos apresentam um risco aumentado de suicidio em relagdo a populagdo em
geral, e este risco € ainda maior em pacientes com historia prévia de algum transtorno
psiquiatrico, sobretudo a associagdo Depressao com Ansiedade.?

A associacdo entre Epilepsia e transtornos mentais € conhecida desde a
Antiguidade. Grande parte do estigma que acompanha os pacientes portadores de
epilepsia é proveniente das atribuicbes do fendmeno epiléptico a entidades

sobrenaturais, como deuses, bruxas e demonios.®



A prevaléncia da associacao entre Epilepsia e transtornos psiquiatricos varia
entre 20 e 50%, podendo chegar a 80% em populagdes selecionadas, como pacientes
com epilepsia do lobo temporal e pacientes refratarios, candidatos a tratamento
cirurgico. Estes indices sao superiores aqueles encontrados na populacéo geral (10 a
20%). Diferencas metodoldgicas e entre populagdes estudadas s&o os principais fatores
responsaveis pela variabilidade de resultados encontrados. Também diferentes
definicbes epidemiolégicas (prevaléncia pontual, prevaléncia cumulativa, prevaléncia ao
longo da vida) tém significados proprios, contribuindo igualmente para a variabilidade
de resultados. "'

Os fatores de risco para as principais comorbidades psiquiatricas em pacientes
portadores de Epilepsia (Depressao, Ansiedade e Psicose) tém sido amplamente
estudados, e podem ser divididos em fatores (1) neurobioldgicos; (2) psicossociais e (3)
farmacologicos. Dentre os fatores neurobiolégicos, sdo apontados o tipo, a duragao, a
frequéncia, a idade de inicio e a lateralizacdo da crise epiléptica, predisposicao
geneética, sexo, presenca de lesbGes estruturais. Também aspectos relativos ao
tratamento cirdrgico da epilepsia, como lateralizag&o, tipo de ressecgao, diagnostico
histopatologico e progndstico cirargico tém sido estudados. Outros fatores
neurobiolégicos podem ser destacados ainda, como perda de volume hipocampal,
hipometabolismo da glicose nos lobos temporal e frontal, alteragbes de
neurotransmissores e substancia neuroendocrinas. Como fatores psicossociais,
podemos citar o assim chamado “Desespero Aprendido”, restricbes as atividades
normais da vida diaria, baixa auto-estima, dificuldades educacionais e profissionais,

estigmatizacao e rejeicéo social. Dentre os fatores farmacologicos, tém sido citados os
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efeitos colaterais de DAEs depressoras do sistema nervoso central (SNC), a suspensao
de DAEs estabilizadoras do humor, politerapia, inicio de uma nova DAE, ou ajuste de
doses em meio ao tratamento.'* ™

As evidéncias nao favorecem uma associagdo homogénea entre subgrupos de
epilepsias e transtornos psiquiatricos. Na maioria dos pacientes, uma grande variedade
de fatores de risco crénicos e agudos pode ser identificada. Estes fatores sao dificeis
de investigar retrospectivamente, o que nem sempre permite estabelecer uma relagéo
de causa e efeito. A literatura dos fatores de risco é altamente controversa, e ha uma
enorme dificuldade para comparar os diferentes estudos, devido a variabilidade na
definicdo de termos fundamentais como “epilepsia”, “transtorno psiquiatrico”, e os
préprios fatores de risco investigados.

E importante salientar que n&o existe uma relagdo causa-efeito unidirecional
entre epilepsia e transtornos mentais, ou seja, ndo s6 a condigdo epiléptica pode
preceder a instalacdo dos sintomas psiquiatricos num determinado paciente, mas
também o diagndstico de transtornos afetivos e comportamentais podem ocorrer
previamente a uma primeira crise epiléptica de um paciente. Esta bidirecionalidade
sugere que alteragdes estruturais e funcionais de uma doenga aumentam o risco para o
desenvolvimento da outra.™

Sao crescentes as evidéncias que, na Epilepsia e nos transtornos psiquiatricos,
uma alteragdo da interacdo entre neurdnios serotoninérgicos e noradrenérgicos com
sistemas glutamatérgicos estd associada a circuitos neuronais anormais e
hiperexcitabilidade. Esta hiperexcitabilidade pode evocar tanto atividade de crise quanto

alteracées emocionais.”® Além disto, a diminuigdo dos niveis sinapticos de
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neurotransmissores e a elevagdo dos niveis de glicocorticéides influenciam vias
sinalizadoras intracelulares, como a do AMP ciclico, causando disturbios de fatores
neurotréficos, como o BDNF. ¢

Portanto, a associacéo entre ELT e transtornos psiquiatricos parece ser
altamente frequente. Ela afeta diretamente o progndstico clinico das crises epilépticas,
e também a qualidade de vida do paciente portador desta epilepsia. Parece haver
mecanismos fisiopatolégicos comuns a ELT e a transtornos psiquiatricos, em geral
afetando os circuitos neuronais do Sistema Limbico. Alteragcdes genéticas, como
polimorfismos dos genes receptores de diversos neurotransmissores, e também de
neurotrofinas, como o BDNF, podem estar envolvidas nesta associagéo.
Particularmente neste trabalho procuramos avaliar o impacto de um polimorfismo
funcionalmente importante, particularmente nos circuitos limbicos. Esse polimorfismo é

uma substituicdo de uma Valina por uma Metionina no codon 66 do gene do BDNF,

conhecido na literatura como Val66Met.
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4. REVISAO DA LITERATURA

4.1. CONSIDERACOES SOBRE EPILEPSIA

O termo Epilepsia engloba diferentes sindromes, cuja principal caracteristica € uma
predisposicdo a crises epilépticas ndo provocadas recorrentes.” Crises epilépticas, por sua
vez, sdo ataques subitos e breves, de alteragcdo da consciéncia; transtornos motores,
sensitivos, cognitivos, psiquicos ou autondmicos; ou de comportamento inapropriado,
causados por atividade neuronal anormal excessiva ou sincrénica no cérebro.?

As epilepsias e as crises epilépticas sdo classificadas em focais e generalizadas. **
Ao analisarmos as epilepsias focais, observamos que tipo de crise € determinado pelo ponto
de origem da descarga neuronal e seu grau de propagagao no cérebro. Para fins de
conceituagao e avaliagdo neurofisioldgica pré-cirurgica das epilepsias, a regiao de origem da
descarga neuronal é chamada Zona de Origem Ictal, e as regides geradoras das
manifesta¢des clinicas de crise sdo chamadas Zonas Sintomatogénicas. Esta distingdo é
importante, pois nem sempre a regido onde inicia a descarga é capaz de produzir
manifestagcdes clinicas (“‘cortex silencioso”). Neste caso, a remogao cirurgica da zona
sintomatogénica nado seria curativa, ja que a real origem das manifestagbes epilépticas
poderia ndo ser englobada na exérese."” A fisiopatologia das crises generalizadas é
diferente, e caracteriza-se por uma disfungéo, geralmente de origem genética dos circuitos

talamo-corticais.’® Quanto a etiologia, as epilepsias sdo classificadas em idiopaticas (sem
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lesdo estrutural cerebral associada), sintomaticas (com lesédo estrutural diagnostica por
exame de imagem) e criptogénicas (com etiologia presumivel, mas néo diagnosticada)®.

Estima-se que a incidéncia de epilepsia em paises desenvolvidos seja de cerca
de 50/ 100.000/ ano." Estes nimeros podem chegar ao dobro nos paises pobres.?’ Em
geral, encontramos uma distribuicdo bimodal, com picos de incidéncia no primeiro ano
de vida e ap6s os 60 anos de idade. A prevaléncia de epilepsia ativa gira em torno 5-10/
1.000 na maioria das regides do planeta, embora possa ser maior em alguns pontos
localizados.??? O prognéstico geral para controle completo das crises é bom, ja que
cerca de 70% dos pacientes entra em remissdo apds 5 anos de diagndstico.*** No
entanto, tanto adultos quanto criangas portadoras de epilepsia tém um risco de morte
aumentado, quando comparados a individuos normais.?*%

No Brasil, dispomos de poucos dados epidemioldgicos. Geralmente estes dados
sao derivados de estudo isolados, conduzidos em regides urbanizadas, proximas a
servigos universitarios, podendo estar subestimados. Estudos realizados em Sao José
do Rio Preto?” e no Rio de Janeiro®® encontraram uma prevaléncia de epilepsia na
populacéo geral entre 5,1 e 8,2 / 1.000 habitantes. De qualquer forma, estima-se que a
epilepsia, no Brasil, apresente uma incidéncia maior que nos paises desenvolvidos,
devido as suas caréncias no saneamento basico e no atendimento a saude, fatores

diretamente ligados a etiologia da doenca.
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4.2. EPILEPSIA DO LOBO TEMPORAL

A ELT representa a maioria dos pacientes com epilepsia focal, sintomatica ou
criptogénica. Os tipos de crises na ELT incluem crises parciais simples, parciais
complexas e secundariamente generalizadas. As crises na ELT geralmente originam-se
na regido amigdalo-hipocampal, na por¢ao mesial (mais proxima a linha média) do lobo
temporal. Portanto, a epilepsia focal mais comum é a chamada epilepsia temporal
mesial.!?%%

Na Epilepsia Temporal Mesial (ETM), o inicio da crise em mais de 90% dos
pacientes € marcada por uma aura, mais frequentemente uma sensagao epigastrica de
carater ascendente. Outros sintomas autondmicos, psiquicos e sensitivos (ex.:
sensacgoes olfatorias) também podem ocorrer. As crises parciais complexas da ETM
geralmente envolvem parada motora ou automatismos (oroalimentares ou gestuais),
logo no seu inicio. Manifestagdes ictais com valor lateralizatério incluem postura
distbnica de membro superior (contralateral ao foco), giro precoce da cabecga
(ipsilateral), e versao tardia da cabeca, na transi¢cdo para a generalizagao secundaria
(contralateral). Vocalizagdes inteligiveis durante a crise sugerem inicio no hemisfério
nao-dominante. As crises de lobo temporal duram geralmente 2 minutos, e sao
comumente seguidas por um estado confusional pés-ictal. Afasia pos-ictal sugere crise
no hemisfério dominante. A ETM é a epilepsia focal refrataria a tratamento
medicamentoso mais comum, e também uma das mais trataveis cirurgicamente (Wiebe
et al., 2001).3" A ELT lateral (neocortical) & menos comum, e geralmente cursa com

uma aura auditiva.*® Geralmente, as crises geradas na regido lateral do lobo temporal
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tém uma duracdo mais curta. Alucinacdes vestibulares foram documentadas com
descargas témporo-parietais.

As lesbes estruturais mais frequentemente associadas a ELT sdo a Esclerose
Hipocampal, @ tumores  benignos  (gangliogliomas, tumores  neuroepiteliais
disembrioplasicos, neurocitomas), malformacdes vasculares (ex.: cavernomas) e
malformacées do desenvolvimento cortical (ex.: displasias corticais focais). A
coexisténcia entre esclerose hipocampal e uma lesdo extratemporal € chamada dupla
patologia, condi¢do que confere um grau de dificuldade maior para o diagnéstico, e esta
associada a pior prognostico.>®

Considerando-se a importdncia dos circuitos limbicos nas doencgas
neuropsiquiatricas, ndo é surpresa a observagcao de que diversos pacientes com ELT

apresentam transtornos psiquiatricos, tais como Depress&o e Ansiedade.®*

4.3. COMORBIDADES EM EPILEPSIA

O termo comorbidade refere-se a presenga mais do que ocasional de duas
condicdes no mesmo individuo.*®> Comorbidade ndo implica em direcdo ou relacdo de
causa-efeito, e as doencas podem coexistir ao acaso, ou compartilhar mecanismos
genéticos e/ou ambientais comuns®. A epilepsia esta frequentemente associada a

problemas cognitivos, psiquiatricos e sociais.*
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4.4. COMORBIDADES PSIQUIATRICAS EM EPILEPSIA

4.4.1. Historico

A associacao entre epilepsia e transtornos psiquiatricos tem sido descrita desde
o inicio da pratica da Neurologia e da Psiquiatria, e s&o varios os exemplos encontrados
na literatura. Hipocrates, ja por volta de 400 A.C., observou uma dicotomia entre
epilepsia e melancolia, propondo que estas entidades estariam ligadas por um provavel
mecanismo fisiopatoldgico comum a ambas.®

A historia da interface entre epilepsia e psiquiatria teve seu inicio marcado pela
associagao empirica destas condigdes com deuses, bruxas, demdnios e fendmenos
sobrenaturais. Os gregos referiam-se a epilepsia como a “doenga sagrada”. Nesta
época, Hipdcrates supds que o ataque de furia que motivou Heércules a matar seus
filhos tinha uma origem epiléptica. Os romanos referiam-se a Epilepsia como “morbidus
lunaticus”, relacionada as diferentes fases da lua. No mundo arabe, a associacéo entre
epilepsia, doenga mental e deménios persistiu, e profetas como Maomé e Sao Paulo,
que, dizia-se, periodicamente ouviam vozes e caiam ao solo, supostamente sofriam de
Epilepsia.*’

No século XIX e no inicio do século XX, epilepsia era um diagndstico comum em
asilos de pacientes com doenga mental. Os mais graves eram tratados por psiquiatras,
enquanto os menos graves permaneciam na comunidade, onde eram tratados por
clinicos gerais ou por neurologistas.®

As observacdes de Emil Kraepelin, na década de 1920, sdo consideradas a base

da classificagdo diagnostica psiquiatrica moderna. Kraepelin descreveu precisamente
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as alteragdes afetivas dos pacientes com epilepsia antes da era da terapia
anticonvulsivante. Episédios disféricos, caracterizados por irritabilidade, com ou sem
ataques de furia, segundo ele, representavam o transtorno psiquiatrico mais comum da
epilepsia. Depressdo, ansiedade, cefaléia e insénia frequentemente completavam o
quadro clinico, enquanto humor euférico era menos comum.*

Heinrich Landolt identificou diferentes tipos de episodios psicoticos e suas
relagbes com crises epilépticas e o eletroencefalograma (EEG), introduzindo o conceito
de “Psicose Alternante ou Normalizagdo Forgada”.*® Seu trabalho foi complementado
posteriormente por Slater e Beard, com o artigo “Psicose do Tipo Esquizofrenia da
Epilepsia”, que propunha uma relagdo agdnica entre as crises epilépticas e os estados
psicoticos.*!

Mais recentemente, a introdugéao de técnicas avancadas de neuroimagem, como
a tomografia por emissdo de positrons (PET), a ressonancia magnética do encéfalo
(RMN) e a espectroscopia, combinadas a modelos animais e testes comportamentais
refinados, tornou possivel a identificagdo de mecanismos fisiopatolégicos comuns as
epilepsias (sobretudo a do lobo temporal) e transtornos psiquiatricos (sobretudo a

depressao maior).

4.4.2. Epidemiologia

Ha poucos estudos sobre prevaléncia de condicdes psiquiatricas em epilépticos
na populagdo geral. A maioria dos estudos envolve populagbes especificas de
epilépticos, em centros de atencado terciaria em Epilepsia. Estudos epidemioldgicos

baseados na populagado geral sugerem uma prevaléncia de transtornos psiquiatricos ao
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longo da vida em pacientes epilépticos, tanto adultos quanto criangas, entre 20 e
50%.""42°0 Recentemente, Tellez-Zenteno e colaboradores, utilizando dados do
Registro de Saude Comunitaria Canadense e aplicando o CIDI (Composite International
Diagnostic Interview), encontraram uma prevaléncia de 35% de transtornos
psiquiatricos ao longo da vida em pacientes epilépticos, contra 20% em individuos nao
epilépticos.’

A grande variabilidade de resultados obtidos tem sido atribuida a diferengas de
metodologia empregada e de populagdes estudadas. E sabido que psicopatologias
psiquiatricas podem estar superestimadas em populagcdes selecionadas, como nos
pacientes com ELT ou naqueles com crises refratarias®, onde a prevaléncia de

transtornos mentais pode chegar a 80%.%

4.4 3. Métodos de avaliagao psiquiatrica

Os métodos de avaliagao psiquiatrica dividem-se em entrevistas estruturadas e
questionarios auto-aplicaveis.’® As entrevistas ndo estruturadas vém sendo
progressivamente abandonadas nos ultimos anos em favor de entrevistas estruturadas,
que possuem maior precisdo diagnostica. As entrevistas estruturadas constituem-se
numa lista de perguntas chaves que visam preencher critérios bem definidos de
diagnosticos contemplados no Manual Diagnédstico e Estatistico das Doengas Mentais
(DSM-1V). Os principais representantes sao a Entrevista Clinica Estruturada para o
DSM-IV (SCID)®* e a Mini Entrevista Neuropsiquiatrica Internacional (MINI)®
Questionarios auto-aplicaveis, como o Inventario de Depressdo de Beck (BDI)*, e a

Escala de Depressdo do Centro para Estudos Epidemiolégicos (CES-D)*’, em geral sdo
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menos extensos e baseiam-se em critérios subjetivos. Os resultados obtidos com testes
auto-aplicados tendem a superestimar as prevaléncias dos transtornos psiquiatricos.

De qualquer forma, os estudos de prevaléncia de transtornos psiquiatricos ao
longo da vida em pacientes epilépticos apontam para indices superiores aqueles

encontrados na populacéo geral (10 a 20%).%®

4.4.4. Fatores de risco

Varios artigos demonstraram que pacientes com ELT tém um risco aumentado
para a presenca de transtornos psiquiatricos, quando comparados a pacientes com
epilepsia focal extratemporal, epilepsia generalizada idiopatica, e outras doencgas
cronicas.®*6°253%% No entanto, ainda é controverso se pacientes com ELT apresentam
risco aumentado de desenvolver transtornos mentais, quando comparados a pacientes
com outros tipos de Epilepsia. Dois importantes estudos ndo encontraram diferencas de
risco entre pacientes com ELT, epilepsias focais extratemporais e generalizadas
idiopaticas.®®®" E possivel que a prevaléncia aumentada de transtornos psiquiatricos
em pacientes com ELT represente simplesmente a frequéncia aumentada da ELT em
relacdo as outras epilepsias.®

E plausivel, no entanto, supor que 0os mesmos circuitos neuronais envolvidos na
fisiopatogenia da Epilepsia do Lobo Temporal sejam também responsaveis pela
producdo de sintomas psiquiatricos.”™ Os mecanismos propostos para esta frequente
associacao dividem-se, arbitrariamente, em causas clinicas, biolégicas e ambientais.
Tém sido apontados como fatores clinicos: (1) o numero de crises epilépticas ocorridas

desde o inicio da doencga (diretamente relacionado a idade de inicio e ao tempo de
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duracdo da epilepsia); (2) o efeito das medicagdes utilizadas no tratamento da
epilepsia; (3) a lateralidade do foco irritativo (hemisfério dominante x ndo-dominante);
(4) o sexo e (5) a histdria familial psiquiatrica.®

Fatores biolégicos dizem respeito a alteragdes quimicas e estruturais envolvendo
os circuitos do Sistema Limbico, sede do processamento do comportamento e das
emocdes.'”” Os fatores ambientais possivelmente envolvidos na produgdo de
comorbidades psiquiatricas em epilepsia incluem a perda da independéncia, o estigma
social, as limitagdes legais (ex.: licenca para dirigir veiculos) e financeiras.®> Num
estudo prospectivo realizado na Universidade de Nova lorque, Devinsky e
colaboradores avaliaram o impacto de diversas variaveis clinicas sobre a qualidade de
vida em pacientes com epilepsia refrataria, internados para a realizagédo de video-EEG.
Presenca de depresséo, avaliada através do BDI, foi o unico fator preditivo para indices
baixos obtidos no Questionario sobre Qualidade de Vida em Epilepsia (QOLIE-31).
Nenhum outro fator (freqiéncia de crises, localizagado da crise, idade, sexo, situagao
marital, duragéo e tipo de crise, numero de drogas antiepilépticas (DAEs) foi preditor de
qualidade de vida.®*

Pacientes com Epilepsia tém um risco de suicidio significativamente maior do
que a populacdo geral. Dois grandes estudos, realizados no Canada’ e na Dinamarca®,
demonstraram que o risco de suicidio € 2 a 3 vezes maior em pacientes epilépticos
quando comparados com individuos controles. O estudo dinamarqués encontrou um
risco de suicidio ainda maior entre epilépticos portadores de uma comorbidade

especifica: Transtorno de Humor com Ansiedade.
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4.4.5. Transtornos psiquiatricos especificos

a) Transtornos de Humor

Especificamente para depressdo em epilepsia, tém sido estudados fatores de
risco neurobioldgicos: (1) lateralidade do foco de crise; (2) hipometabolismo frontal; e
(3) volume do hipocampo.

Com relacdo a lateralidade do foco, Hurwitz et al.®®

encontraram associacao
entre crises epilépticas iniciadas no hemisfério esquerdo e humor depressivo; neste
estudo, crises originadas no hemisfério direito acompanharam-se de risos e
comportamento sedutor. Como a atividade de crise num hemisfério possivelmente
‘libere” o hemisfério contralateral, os autores postularam que o hemisfério dominante
seria responsavel por estados emocionais negativos, e o hemisfério ndo dominante
produziria um efeito oposto. Outra teoria postula que uma atividade de crise no
hemisfério ndo-dominante poderia resultar em negligéncia das emogdes negativas.®
Vérios estudos controlados comparando foco de crise com graus de depressao
encontraram frequéncias aumentadas de Depressdo com foco no hemisfério esquerdo,

independente do tipo de crise®®®®

, enquanto outros estudos ndo confirmaram esta
correlacdo.”® Uma complexa interacéo entre varios fatores deve estar implicada nesta
associacao.

Recentes trabalhos utilizando PET e SPECT tém demonstrado uma associacao
entre epilepsia e disfuncdo com hipometabolismo do lobo frontal. Bromfield e

colaboradores’’ estudaram 23 pacientes com crises parciais complexas, candidatos a

cirurgia, quanto a manifestacbes depressivas (BDI>11), comparando-os a controles
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normais. Os pacientes com foco temporal a esquerda associaram-se a mais
manifestacdes depressivas e com um hipometabolismo frontal inferior bilateral. Victoroff
et al.®®, também estudando uma populacéo de 53 epilépticos candidatos a tratamento
cirurgico, encontraram que um inicio ictal a esquerda associou-se a uma frequéncia
maior de depressado (79% x 50%, diferengca nao significativa). Ndo foi encontrada
nenhuma correlagcéo entre o estado afetivo corrente e o metabolismo nos lobos frontais,
porém, foi interessante observar que uma histéria de depressao (identificada pelo SCID)
correlacionou-se significativamente a um hipometabolismo do lobo frontal esquerdo.
Hermann et al. ndo encontraram correlacédo entre humor e lateralidade, porém um foco
localizado a esquerda esteve significativamente associado ao grau de disfuncéo frontal
(avaliada pelo Wisconsin Card Sort Test) e disforia.”* Ao contrario, um foco a direita foi
inversamente associado ao grau de disfuncdo frontal e disforia (resultados nao
significativos).

Poucos estudos avaliaram a associacdo entre perda de volume hipocampal,
Depressao e Epilepsia. Quiske e colaboradores encontraram maiores escores de BDI
em pacientes com ELT e esclerose temporal mesial, quando comparados a pacientes

com RMN normal.”

Outro estudo também identificou uma associagdo de escores
maiores para Depressdo com maiores volumes de hipocampo esquerdo em pacientes
com Esclerose Hipocampal direita.”* Também estudos com PET demonstraram uma
associacao entre maiores escores de depressdo em epilépticos com alteragdes

metabdlicas nos lobos temporais em relagdo a epilépticos com PET normal.”

23



b) Transtornos de Ansiedade

Os principais tipos de Transtorno de Ansiedade descritos no DSM-IV sao: (1)
Transtorno de Ansiedade Generalizada (TAG); (2) Transtorno do Panico; (3) Fobia; e
(4) Transtorno Obsessivo Compulsivo. Os fatores de risco apontados para Ansiedade e
Epilepsia sdo: (1) frequéncia de crises; (2) tratamento cirurgico para a Epilepsia; (3)
76,77

idade; (4) tipo de crise; e (5) percepgao do estigma.

78, 79, mas

A frequéncia de crises foi associada a Ansiedade em alguns trabalhos
ndo em todos.®® Estudos com PET associados a dados eletrofisiolégicos apontam para
o lobo temporal direito como a principal estrutura responsavel na patogénese da
ansiedade em epilepsia.®' Possivelmente, mais do que a frequéncia das crises, 0 medo
de cair ou morrer € que se constitui num fator critico para o desenvolvimento da
ansiedade nos epilépticos. O tratamento cirdrgico para a epilepsia pode aumentar a
frequéncia de transtornos de ansiedade em epilépticos. Num estudo, pacientes com
mais de 75% de reducéo de crises experimentaram mais sintomas de ansiedade.??

Quanto a idade do paciente, efeitos minimos foram observados, podendo um
inicio tardio de epilepsia estar associado a maiores niveis de ansiedade.®® O risco de
ansiedade parece ser maior nas epilepsias focais (especialmente ELT) do que nas
generalizadas.?* indices mais altos de ansiedade foram encontrados em pacientes

refratarios ao tratamento clinico.2*® Um importante fator ligado & ansiedade em

87,88 81, 89

epilépticos € a percepgao do estigma , € este fator € maior em pacientes jovens.
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c) Transtornos psicéticos

A literatura a respeito de fatores de risco para Psicose em Epilepsia é altamente
controversa, e a maioria dos estudos se restringem as psicoses interictais.*

Com relacédo a duracao da Epilepsia, o intervalo entre o inicio da epilepsia e a
primeira manifestacdo de psicose, na maioria das séries, encontra-se em torno de 11 a
15 anos, suscitando um significado etiolégico para o transtorno epiléptico, através de
um mecanismo tipo kindling.>® A ELT ¢é a epilepsia com maior associacdo com psicose,
em quase todas as séries de casos. Numa revisao nao sistematica de 10 estudos, 76%
dos pacientes com psicose sofriam de ELT.*® No entanto, a maior critica feita a estes
estudos é que os seus resultados podem estar simplesmente refletindo a maior
prevaléncia de ELT na populagdo geral. Um dos fatores de risco mais fortes para
psicose em epilepsia é a severidade da epilepsia, representada pela duragao, multiplos
tipos de crise, histéria de Estado Epiléptico e pouca resposta clinica ao tratamento.®
FIor-Henry91 sugeriu originalmente que disfungdo do lobo temporal esquerdo é fator de
risco para psicose esquizofreniforme. A andlise de 14 estudos de Trimble com 341
pacientes com ELT encontrou que 43% tinham foco a esquerda, 23% a direita, e 34%
alteracées bilaterais.®® Estes achados de lateralidade foram apoiados por estudos de
neuroimagem, especialmente SPECT e RMN. Mellers et al.®, utilizando um paradigma
de ativacao de fluéncia verbal e SPECT, comparou pacientes com psicose do tipo
esquizofrenia da epilepsia (n = 12), com esquizofrenia (n = 11), e epilépticos nao
psicoticos (n = 16). Os epilépticos psicéticos apresentaram um maior fluxo sanguineo
no giro temporal superior, durante a ativagao, em relagdo aos demais grupos. Ja Maier

et al.*, compararam os volumes amigdalo-hipocampais e o N-acetil aspartato (NAA)
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hipocampal (por espectroscopia) de pacientes com ELT, com (n = 12) e sem psicose do
tipo esquizofrenia (n = 12), esquizofrénicos sem epilepsia (n = 26), e individuos normais
(n = 38). Os pacientes psicoticos apresentaram significativa redu¢do do NAA no LT
esquerdo, e este fendbmeno foi mais acentuado em pacientes epilépticos. Os epilépticos
apresentaram redugbdes de volume bilaterais, enquanto os psicoticos tiveram uma
atrofia mais acentuada no complexo amigdalo-hipocampal esquerdo.

A psicose interictal parece ser diferente da esquizofrenia, principalmente por
cursar com mais sintomas afetivos e por ter um melhor prognéstico. Enquanto
alteracdes hipocampais podem estar relacionadas a ambos os transtornos, o aumento
bilateral das amigdalas (com menores alteragdes volumétricas dos hipocampos) é
caracteristico da psicose interictal, sugerindo que ambos s&o biologicamente muito
distintos. Esta hipotese € apoiada num estudo recente, com 26 pacientes com psicose
epiléptica, 24 com ELT e sem psicose, e 20 controles normais. Os pacientes psicoticos
tiveram aumentos significativos, bilaterais, das amigdalas, comparados aos outros
grupos. Os achados nao se correlacionavam com a lateralidade do foco, nem com o

tempo de duracado da Epilepsia.*

4.4.6. Relacao bidirecional

Esta demonstrado que alguns transtornos afetivos e comportamentais
especificos podem apresentar uma relagdo bidirecional com o inicio de crises
epilépticas, ou seja, um diagnéstico psiquiatrico pode anteceder o inicio de crises em
trés situacdes: depressao maior, ideagao suicida e Transtorno do Déficit de Atencéao

com Hiperatividade (TDAH).
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Tanto em estudos de caso-controle®

, quanto em estudos longitudinais em
criangas”’, foi encontrado um risco aumentado de 2,5 vezes em pacientes com
diagnoéstico de TDAH sofrerem uma primeira crise epiléptica.

Trés estudos controlados avaliaram a relacdo temporal entre Depressdo e
Epilepsia. Um estudo de caso-controle, baseado na populagcdo geral, encontrou um
risco 7 vezes maior de um adulto com depressao desenvolver epilepsia, em relagao aos
individuos controles. Nas epilepsias focais, este risco aumentou para 17 vezes.*®
Hesdorffer et al.®® encontraram a mesma relagdo temporal entre depressdo e primeira
crise, com um risco 6 vezes maior. Os dados destes dois estudos foram confirmados
num estudo controlado, baseado na populagédo geral, realizado na Islandia, com 324
pacientes acima de 10 de anos de idade, com uma primeira crise nao-provocada ou
epilepsia recém-diagnosticada, e 647 controles: depressdo maior, diagnosticada
segundo os critérios do DSM-IV, aumentou o risco para epilepsia em 1,7 vezes. Este

mesmo estudo demonstrou que uma tentativa de suicidio esta associada com um risco

aumentado em 3,5 vezes para Epilepsia.™

4.4.7. Mecanismos fisiopatogénicos comuns

Esta relacdo de bidirecionalidade sugere uma susceptibilidade subjacente
comum a Epilepsia e a transtornos afetivos. Estudos ligando ambas as doengas em
nivel molecular, celular e anatdmico no cérebro sdo abundantes na literatura.”® Estes
mecanismos sao fortemente interligados, e as alteragbes funcionais e estruturais de

uma doenga podem desencadear a outra.
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a) Modelos animais

Um dos mais bem estudados modelos de ELT usa substancias convulsivantes,
como cainato e pilocarpina, injetadas, em geral, de forma sistémica. Apds provocar um
estado de mal epiléptico no animal, segue-se, no modelo, um periodo de laténcia de
algumas semanas, apos o qual se desenvolvem crises espontaneas.’® Outro modelo
experimental utilizado € o kindling elétrico. No entanto, este método nao parece
reproduzir os eventos fisiopatolégicos da ELT tdo fidedignamente quanto o método
farmacoldgico, pois as crises ndo ocorrem espontaneamente, ndo se desenvolve uma
esclerose hipocampal, € ndo ha um periodo de laténcia entre o insulto precipitante
inicial e o desenvolvimento das crises.

Recentemente, Mazarati et al.'”' investigaram se um aumento crénico da
suscetibilidade a crises induzida por kindling resultava num comportamento depressivo
em ratos. Duas a quatro semanas apos a aplicagdo de 84 estimulos elétricos (a cada
cinco minutos) subconvulsivantes no hipocampo ventral de ratos Wistar adultos, os
investigadores aplicaram dois testes: o Teste do Nado Forgado (TNF), e o teste da
gustacao (preferéncia por acgucar). Uma imobilidade no tanque, no TNF, é equivalente a
depresséo, pois 0 animal ndo demonstra nenhuma iniciativa de fuga de uma situagao
de estresse. O segundo teste tenta reproduzir a perda da habilidade da busca pelo
prazer, frequente na Depressdo. O estudo demonstrou que os ratos submetidos ao
kindling exibiam um aumento significativo do tempo de imobilidade no TNF, associado a

perda da preferéncia por gosto adocicado, quando comparados aos controles. Os
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autores concluiram que as alteragdes de plasticidade neuronal causadas pelo kindling
sao acompanhadas por um comportamento depressivo.

O papel dos neurotransmissores no mecanismo fisiopatogénico dos transtornos
afetivos é reconhecido desde ha algumas décadas.'®® Os papéis do acido gama-
aminobutirico (GABA) e do glutamato na epileptogénese ja foram demonstrados em
inumeros estudos com animais e em humanos. O Rato Geneticamente Predisposto a
Epilepsia (GEPR) proporciona um modelo experimental tanto para epilepsia quanto
para depressdo. Neste modelo, os animais portadores da mutacdo sao altamente
sensiveis a estimulos auditivos, aos quais eles respondem com crises tdénico-clénicas
generalizadas (TCG). Alem disto, os GEPRs apresentam alteragbes endocrinoldgicas
semelhantes aquelas identificadas em pacientes com depressao maior: niveis séricos
elevados de corticosteroides, secregcao diminuida do horménio do crescimento, e
hipotireoidismo.'®  Arborizacdes deficientes dos circuitos noradrenérgicos e
serotoninérgicos foram demonstrados nestes animais. Um aumento dos niveis destes
neurotransmissores pode prevenir a ocorréncia de crises, enquanto reducdes tém o
efeito oposto.'® Um estudo classico demonstrou que a fluoxetina, um inibidor seletivo
da recaptacdo sinaptica da serotonina, provocou uma reducdo dose-dependente da
frequéncia de crises em GEPRs, que se correlacionou com a concentragao

serotoninérgica talamica extracelular.'®

b) Estudos em humanos

Transmissao serotoninérgica anormal foi demonstrada no cérebro de pacientes

105,106

deprimidos , mesmo achado encontrado nos estudos com PET, em pacientes com
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ELT.""'% Num estudo mais recente, Hasler et al. compararam o nivel de ligagdo dos
receptores 5-HT1A a um antagonista especifico, em 37 pacientes com ELT, com e sem
depressdo maior (diagnéstico por SCID), utilizando PET. Além de uma diminuicao da
ligacao aos receptores 5-HT1A no foco epiléptico, os pacientes com Depressao Maior
exibiam uma redugdo da ligagdo mais extensa, envolvendo areas nao limbicas,
distantes do foco epiléptico.'®

Dentre as proteinas envolvidas no funcionamento do Sistema Limbico, destaca-
se o BDNF como um elemento plausivel de influenciar tanto a atividade elétrica
neuronal quanto as fungdes de memoaria e comportamento, diretamente relacionadas ao
hipocampo e suas conexdes. Alteragcdes do BDNF podem estar associadas a atrofia do
hipocampo, com alteracbes de memoria, e hipertrofia transitéria da amigdala, com
alteragcbes do processamento do medo. Além disto, estudos com PET sugerem um
hipometabolismo da glicose nos lobos temporais e frontais de pacientes com a
associacdo ELT — Depressdo.'"

O BDNF é uma neurotrofina que se expressa no cérebro, importante para o
desenvolvimento e sobrevivéncia dos neurdnios. Ele apresenta um papel fundamental
na plasticidade do SNC. A plasticidade é o principal fator da maturacido e
desenvolvimento cerebrais nas criangas, mas também desempenha um papel na
fisiopatogenia da esclerose hipocampal, fator etiolégico mais frequente das ELTs.'

Um polimorfismo funcional do gene do BDNF, o Val66Met, tem sido estudado
como fator predisponente para varios transtornos psiquiatricos, com resultados
variaveis. Com relagao a epilepsia, parece nao haver evidéncias de uma relagao direta

com o polimorfismo. No entanto, transtornos psiquiatricos, como depressao, ansiedade,
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psicose e transtornos alimentares, tém sido frequentemente associados a presenca do

Val66Met no gene do BDNF-.

4.5. BDNF

4.5.1. Descrigao

O BDNF pertence a familia das neurotrofinas, que inclui o Fator de Crescimento
do Nervo (NGF), a Neurotrofina-3 (NT-3), a Neurotrofina-4/5 (NT-4/5), a Neurotrofina 6
(NT-6), e a Neurotrofina-7 (NT-7). As neurotrofinas ligam-se seletivamente a receptores
especificos (TRK - tropomyosin-related kynase): a NGF liga-se ao TRKA; o BDNF e a
NT-4/5 ligam-se ao TRKB; a NT-3 exerce seus efeitos fundamentalmente sobre o
TRKC.""

BDNF é o fator neurotréfico mais abundante. Ele promove o crescimento e o
desenvolvimento de neurdnios imaturos, e aumenta a sobrevivéncia e o funcionamento
de neurénios adultos.™

Quando um agonista liga-se ao receptor TRKB''?, ocorre uma dimerizagdo do
receptor, seguida de autofosforilagdo de residuos de tirosina intracelular. Estes
residuos sao alvo de varias proteinas intracelulares, que ativam proteinas G e cascatas
de sinalizagéo, tais como a via da Proteinoquinase Ativada por Mitogéneos (MAPK),
Fosfolipase C-y Ativada (PLC-y), Fosfoinositol-3 Quinase (PI3K), e a Proteinoquinase
Dependente de Calcio/Calmodulina Il (CaMKII). Por fim, ocorre a transcricao de fatores
de indugdo, dos quais um exemplo importante é a Proteina de Ligacdo ao Elemento

Responsivo ao AMP Ciclico (CREB)'"°.
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4.5.2. BDNF e epilepsia

O papel do BDNF na ELT ainda n&o esta totalmente esclarecido, ja que ele pode
produzir efeitos positivos, através da promocédo da neuroprotecdo, e negativos, pela
estimulagdo de circuitos neuronais aberrantes.’®'"" Estudos da expressdo do RNA
mensageiro (MRNA) do BDNF em hipocampos obtidos durante ressecgéao cirurgica de
pacientes com epilepsia refrataria ao tratamento clinico, demonstraram que, ao longo
da atividade crénica de crise, o BDNF esta hiperexpressado no hipocampo e em outras
areas cerebrais.'™ Além disto, o BDNF promove hiperexcitabilidade no cérebro de ratos
nao epilépticos, enquanto o bloqueio do BDNF impede o brotamento de fibras
musgosas, elemento importante na patogénese da esclerose hipocampal.''* Os efeitos
positivos do BDNF foram associados principalmente com a sinalizacdo da forma
madura do BDNF, via receptor trkB, em nivel do hipocampo, o que é seguido de
crescimento das espinhas dendriticas.’”® A molécula precursora do BDNF, chamada
pro-BDNF, foi associada aos efeitos atroficos do BDNF, via sinalizagéo no receptor p75,
no sistema de recompensa mesolimbico do cérebro de mamiferos.'®

Por outro lado, a infusdo intrahipocampal de BDNF pode melhorar ou mesmo
prevenir ELT em ratos.""” O efeito antiepileptogénico do BDNF parece ser mediado por
uma atividade aumentada do neuropeptideo v, e, talvez, pela potenciacao da inibicao
GABAérgica.'® Portanto, o BDNF parece estar superregulado na ELT e subregulado na
depressdo. Até o momento, ndo se conhecem dados a respeito do BDNF em pacientes

com a associacdo ELT-Depressdo0.” Além disto, a funcdo do BDNF parece variar ao
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longo da evolugao da ELT. Por exemplo, uma unica infusédo intrahipocampal de BDNF
tem efeitos antidepressivos em modelos animais''’, mas pode ocasionalmente provocar
uma crise epiléptica’’®, enquanto infusdes repetidas de BDNF, conforme ja

mencionado, tém efeitos antiepileptogénicos.’™

4.5.3. BDNF e transtornos psiquiatricos
Ha um reconhecimento frequente de que a fisiopatologia dos transtornos mentais
possa ser resultado da desregulagcao da plasticidade sinaptica, devido a altera¢des das
neurotrofinas. Em especial, um polimorfismo funcional do gene do BDNF, Val66Met,
tem sido bastante estudado nas doencgas psiquiatricas. Numa recente metanalise de 39
estudos de casos-controles, abrangendo cinco fendtipos psiquiatricos (Transtornos
Alimentares, Abuso de Substancias, Transtornos Afetivos, Esquizofrenia e Ansiedade),

Gratacos et al.'"®

confirmaram a associagcdo entre o Val66Met e Transtornos
Alimentares, Abuso de Substancias (efeito protetor) e Esquizofrenia.
Vérios relatos demonstraram uma reducgao significativa dos niveis séricos de

BDNF em pacientes deprimidos.'?%'?’

Tratamento antidepressivo e mesmo
eletroconvulsoterapia podem reverter esta reducdo.'”®'?® No entanto, ainda existem
muitas duvidas com relagdo a varios fatores experimentais e clinicos em relagdo ao
tratamento antidepressivo e suas relagdes com o sistema BDNF-TRKB (droga utilizada,
dose, frequéncia de administragdo, tempo entre a ultima dose e o sacrificio do animal,

espécie de animal estudada).’®
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4.6. POLIMORFISMO VAL66MET DO GENE DO BDNF

Em nivel molecular, um alvo proeminente do gene do BDNF é o polimorfismo
funcional Val66Met do BDNF, um polimorfismo de nucleotideo unico (SNP) que resulta
na troca de uma valina por uma metionina na posi¢ao 66 do gene.

Num estudo seminal com ratos, Chen e colaboradores'®® demonstraram que a
variante homozigética Met66Met esta associada com uma secrecgéo alterada de BDNF
e a um comportamento altamente ansioso. No entanto, ainda ha muita discussao na
literatura a respeito de qual alelo representa um potencial fator de risco para transtorno
afetivo. Em humanos caucasoides, estima-se que 20-30% dos individuos apresentem o
gendtipo heterozigoto (Val66Met), enquanto apenas 2-3% apresenta o genotipo
homozigoto (Met66Met), o que dificulta os estudos desta variante.'?

O alelo Met foi implicado em fungdes neuronais anormais no hipocampo,
afetando diretamente o processamento da memédria'®’, e também aumentando a
ativacdo da amigdala em resposta a estimulos emocionais.'®

O polimorfismo Val66Met do gene do BDNF estd associado a uma série de

transtornos neuropsiquidtricos, incluindo Transtornos de Humor'**"?!

, Doenca de
Parkinson'®, Doenca de Alzheimer'®, e Transtornos Alimentares.'®*

Até o presente momento, quatro estudos avaliaram o impacto dos alelos
variantes do gene do BDNF sobre transtornos epilépticos. Chou et al.’ compararam as

frequéncias destes alelos entre um grupo de criangas com crises febris e outro de

controles normais, ndo encontrando nenhuma diferenga estatistica. Kanemoto e
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colegas136 foram os primeiros a documentar uma associacao entre alelos variantes do
BDNF e epilepsias focais. Os autores observaram que um polimorfismo na posi¢ao 240
(ndo-codificadora), mas nao na posigao 480 (sequenciadora do pro-BDNF) predispunha

os pacientes a epilepsias focais. Lohoff et al.”’

estudaram uma possivel associacao
entre dois polimorfismos do gene do BDNF, incluindo o Val66Met, com a ELT mesial,
porém ndo demonstraram qualquer resultado significativo. Por fim, Nectoux et al.'™®
avaliaram a influéncia do Val66Met sobre a gravidade da sindrome de Rett. Os autores
observaram que meninas com o genodtipo Val66Val comegcam a ter crises mais
precocemente que as meninas portadoras do alelo Met, sugerindo um possivel efeito
protetor deste alelo contra crises epilépticas.

Apesar dos resultados conflitantes até o momento, permanece biologicamente

plausivel a hipotese de que alelos variantes do BDNF possam afetar a funcdo desta

proteina, gerando alteragdes clinicas e eletrofisioldgicas em pacientes epilépticos.”"
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5. OBJETIVOS

Este trabalho tem por objetivos:
1. Estudar a prevaléncia e a distribuicdo de transtornos psiquiatricos na Epilepsia
do Lobo Temporal na nossa populagao.
2. Estudar os fatores de risco implicados na associacdo da Epilepsia do Lobo
Temporal com transtornos psiquiatricos.
3. Avaliar a influéncia do polimorfismo Val66Met do gene do BDNF no
prognostico clinico de pacientes com ELT, estudando dois aspectos fundamentais:
a) Controle medicamentoso de crises epiléticas;
b) Presenga de comorbidades psiquiatricas.
4. Avaliar o impacto da variabilidade de cada alelo em diferentes aspectos

clinicos e eletroencefalograficos da ELT.

Os achados do nosso estudo estdo apresentados em trés artigos. No primeiro
artigo, estudamos a prevaléncia de transtornos psiquiatricos em pacientes com
epilepsia do lobo temporal, utilizando uma entrevista padronizada e estruturada, com
critérios diagnosticos em conformidade com o DSM-IV. Encontramos comorbidades
psiquiatricas em 54% dos nossos pacientes. Este resultado encontra-se na margem
superior do espectro de resultados obtidos em estudos semelhantes, o que nos tentou a
supor que a prevaléncia de transtornos psiquiatricos em pacientes com epilepsia do

lobo temporal, em nosso meio, pode ser ainda maior que nos paises desenvolvidos.
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A segunda parte do trabalho € um estudo sobre fatores de risco para transtornos
de humor numa coorte de pacientes com epilepsia do lobo temporal. N6s encontramos
duas variaveis com efeitos independentes para transtornos de humor em nossos
pacientes: histéria familial psiquiatrica positiva e presengca de alteragcbes
eletroencefalograficas irritativas envolvendo o hemisfério esquerdo. Num modelo de
regressao logistica, desenvolvemos uma formula capaz de predizer um diagnostico de
transtorno de humor em nossos pacientes, em 70% dos casos.

Por fim, estudamos o impacto do polimorfismo Val66Met do gene do BDNF na
epilepsia do lobo temporal, e os resultados foram publicados no terceiro artigo. Apesar
de n&o terem sido encontradas diferencas nas frequéncias deste polimorfismo entre os
grupos de pacientes com epilepsia do lobo temporal e o grupo controle de individuos
normais, a hipotese de seu envolvimento na fisiopatogenia da epilepsia permanece
plausivel, e necessita de mais estudos. Neste ultimo estudo, encontramos uma
tendéncia para um impacto exercido por este polimorfismo sobre o desenvolvimento
comorbidades psiquiatricas em nossos pacientes, embora ainda nao pudéssemos

demonstrar uma significancia estatistica com a amostra estudada até aqui.
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ABSTRACT

Background: Although many studies have demonstrated a great prevalence of
psychiatric disorders in epileptic patients, most have used unstructured psychiatric
interviews for diagnosis. This approach might lead to significant differences in results
observed. In this venue, studies using structured psychiatric interviews are interesting
because they allow better comparisons among studies realized in different centers. The
present study evaluated the prevalence of major psychiatric comorbidities in a cohort of
Southern Brazilian patients with temporal lobe epilepsy using a structured clinical

interview.

Methods: We analyzed 98 patients (39 men and 59 women) with temporal lobe epilepsy
regarding neuropsychiatric symptoms. Patient mean age was 43 years old and mean
epilepsy duration was 25 years. Patients were diagnosed according to the ILAE
Classification of Epileptic Syndromes using clinical criteria, EEG, and neuroimaging. All

patients were submitted to the Structured Clinical Interview for DSM-IV (SCID).

Results: Fifty-three patients (54.1%) presented major psychiatric comorbidities. Humor
disorders were observed in 42 patients (42.9%), the most common being
neuropsychiatric disorders. Anxiety disorders were the second most frequent disorders,
observed in 18 patients (18.4%). Psychotic disorders and substance abuse were

observed in 6 patients (6.1%) each.

Conclusions: We observed psychiatric disorders in 54.1% of our epileptic patients. Our
results are in agreement with literature data showing that most authors detect psychiatric

problems in 10 to 60% of epileptic patients. The wide variation in percentages is
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probably attributable to the different patient groups investigated and to the even greater
variety of diagnostic methods. Structured psychiatric interviews might contribute to a

better evaluation of the real prevalence of psychiatric comorbidities in temporal lobe

epilepsy.

62



INTRODUCTION

Epilepsy is a common neurological disorder. The world prevalence of epilepsy is
estimated to range from 0.5 to 1.5% (Sander 2003). The term Epilepsy encompasses
different neurological disorders characterized by a tendency to recurrent epileptic
seizures. In a simple view, seizures can be seen as the clinical correlates of paroxysmal
events generated by an enduring condition of hyperexcitability and hypersynchrony of
brain electrical activity. However, although defined by the presence of recurrent
seizures, the broad clinical spectrum of epilepsy is much more varied, encompassing
abnormalities in cognition, psychiatric status, and social adaptive behaviors that are
sometimes grouped together under the term neurobehavioral comorbidities (Elger and
Schmidt 2008). This spectrum occurs because epilepsy and neurobehavioral conditions
might share some physiopathologic, genetic, environmental, or other mechanisms
(Gaitatzis et al. 2004, Hermann et al, 2008).

The association between epilepsy and psychiatric disorders has been known since
ancient times. In Hippocrates’ book “The Sacred Disease” (circa 400 A.C.) there are
references to this association. At that time, divine, moral and paranormal phenomena
were pointed out as its main cause. Indeed, for many centuries, physicians believed in
an “epileptic personality”, a view that is no longer current. In effect, the last 20 years
were marked by an explosion of studies about the prevalence of psychiatric disorders in
epilepsy (Devinsky 2003). These studies report a very variable prevalence of life-long
psychiatric disorders in epileptic patients, ranging from 20 to 40%. In selected
populations (temporal lobe epilepsy (TLE) or refractory patients), this prevalence may

reach two-fold higher values (Pond and Bidwell 1960, Silberman et al. 1994, Perini et al.
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1996, Blumer et al. 1998, Davies et al. 2003, Swinkels et al. 2005, Tellez-Zenteno et al.
2005). Different definitions of psychiatric comorbidities, different study populations, and,
the most important, different forms of psychiatric evaluation are factors that might
explain the variability found. Regarding the methods for the diagnosis of psychiatric
comorbidities in epilepsy, it was only recently that standard structured psychiatric
evaluations started to be used. Thus, studies of the prevalence and pattern of
psychiatric comorbidities in epileptic patients using structured psychiatric interviews still
lacking. The objective of the present study was to determine the prevalence of major
psychiatric disorders in a cohort of patients with TLE living in Southern Brazil_using a
structured psychiatric evaluation. We compare our findings with studies conducted world
wide with different methodologies. Moreover, because studies regarding the prevalence
of psychiatric comorbidities are hardly done in developing countries, we believe that our
study is relevant because it might contribute to a better view of the worldwide prevalence

of psychiatric comorbidities in epilepsy.

PATIENTS AND METHODS

We studied a cohort of 98 consecutive patients (59 women and 39 men) with TLE,
selected from the Epilepsy Outpatient Clinic of Hospital de Clinicas de Porto Alegre, a
tertiary hospital located in Rio Grande do Sul, the southern region of Brazil. Porto Alegre
is the capital of Rio Grande do Sul state. The city has a population of 1,416,735, an area
of 496.8 km?, and an annual per capita income of U$ 4840.91 (IBGE Cidades@ 2009).
Its economy is based on industry, commerce and services. In Brazil, health is the

responsibility of the state and its access is universal. As in the rest of the country, health,
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education and safety are provided by both public and private services. It is estimated
that about 2/3 of the population uses the governmental services.

The inclusion criteria adopted were the semiological and electroencephalographic
features of TLE and neuroimaging findings, according to the ILAE definitions for epileptic
seizures and syndromes (Commission 1989, Maillard et al. 2004, Pascual 2007).
Patients with generalized or extratemporal focal epilepsies, mental retardation, systemic
diseases and penetrating head trauma were excluded.

After giving written informed consent, all patients were submitted to the Structured
Clinical Interview for DSM-IV (SCID) (First et al. 2001), divided into six modules, for the
detection of one or more life-long diagnoses of the Axis | Diagnostic and Statistical
Manual, fourth edition (DSM-1V) (American Psychiatric Association 2000). The study

was approved by the Ethics Committee of Hospital de Clinicas de Porto Alegre.

RESULTS

Mean age of the study population was 43.3 (£ 12.3) years (range: 20 to 75 years), with a
mean age at first seizure of 18.1 (+ 14.3) years (range: 3 months to 67 years) and a
mean duration of epilepsy of 25.3 (x 12.9) years (range: 2 to 51 years). The main clinical
characteristics of the study population are shown in table 1. Fifty-three patients (54.1%)
had a diagnosis of at least one life-long psychiatric disorder. Forty-two of the SCID-
positive patients (42.9%) had a humor disorder; 18 (18.4%) had an anxiety disorder; 6
(6.1%) had a psychotic disorder, and 6 patients had alcohol or drug abuse (table 2). An
association between humor and anxiety disorders was the most common psychiatric

comorbidity observed, being present in 22 patients (41.5%).
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Major depression was the most frequent humor disorder observed in our series, being
present in 57% of the patients with humor disorders and in 25% of all patients.
Dysthymic disorder was observed in 19% of patients with humor disorders (8% of all
patients). A past depressive episode was observed in 14% of patients with humor
disorders and in 6% of the total patient series. Generalized anxiety disorder was present
in 5 patients (28% of patients with anxiety disorders and 5% of all patients), and panic
disorder in 6 (2 with agoraphobia). Post-traumatic stress disorder was observed in 3
patients (table 2).

In table 3 we present our findings compared with other reports with different
methodologic characteristics. The overall prevalence of psychiatric disorders in our
patients was 54%, with a pattern of dominant humor disorders occurring at two-fold
higher rates than those for anxiety disorders. These values are high, but similar to those
observed in other European or South American studies that used similar structured
interviews in populations of epileptic patients attended at tertiary centers (Edeh and
Toone 1987, Araujo Filho 2008). Moreover, we found a greater prevalence of psychiatric
disorders in our patients when compared with the general population of Porto Alegre,

data published in a previous study (Almeida-Filho et al 1997) (table 4).

DISCUSSION

We observed a high prevalence of life-long psychiatric disorders in our TLE patients.
Psychiatric comorbidities were present in 54.1% of them. The main psychiatric

diagnoses found in our series (table 2) were humor disorders (found in 42 patients,
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42.9% of the total), followed by anxiety disorders (18 patients, 18.4% of the total).
Psychotic disorders and substance abuse were observed in 6 patients (6.1%) each.

Our results agree with literature reports showing that humor disorders are the most
frequent psychiatric comorbidity in TLE patients (Kanner 2005, Schmitz 2005).
According to previous reports, a higher prevalence of psychiatric comorbidities is
observed in epileptic patients studied at tertiary centers (40-60%) (Victoroff et al. 1994,
Ring et al. 1998, Grabowska-Grzyb et al. 2006, Briellman et al. 2007), while population-
based studies show an intermediate prevalence of about 20% (Edeh and Toone 1987,
Jacoby et al. 1996, Ettinger et al. 2004, Mensah et al. 2006). Nevertheless, in all studies
the frequencies of psychiatric disorders among epileptic patients were higher than in the
general population (12.2-16.2%) (Kessler et al. 2003, Hasin et al. 2005, Patten et al.
2006).

Several authors have reported a wide variability of psychiatric comorbidities in epileptic
patients. The prevalence of these comorbidities varies according to the type of patient
studied, the type of psychiatric disorder studied, the duration of the study (last 12
months or life-long), and the type of diagnostic procedure used (structured interview or
self-applicable questionnaire) (Silberman et al. 1994, Perini et al. 1996, Blumer et al.
1998). For example, community-based studies of epileptic patients with structured
interviews have found prevalences of psychiatric comorbidities ranging from 23.5% to
37.5%, always higher than in the general population (10-20%). In contrast, studies using
ICD diagnoses and data from administrative registries have shown more varied results
(ranging from 16.8 to 60%) (Pond and Bidwell 1960, Shukla et al. 1979, Jalava and

Sillanpaa 1996, Bredkjaer et al. 1998, Hackett et al. 1998, Stefansson et al. 1998). The
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highest prevalences were found in populations extracted from lists of individuals with
some other associated disease, and therefore probably with a selection bias (Pond and
Bidwell 1960, Shukla et al.1979)

The prevalence of psychiatric disorders seems to increase according with the severity of
neurological disorders (figure 1), in the following sequence: patients with chronic non-
neurological diseases, patients with non-epileptic neurological diseases, patients with
generalized epilepsies, patients with extratemporal focal epilepsies, patients with non-
surgically treatable TLE, and finally, patients eligible for surgery (Manchanda et al. 1996,
Glosser et al. 2000, Wrench et al. 2004). The prevalence of psychiatric disorders in TLE
patients is, in general, two-fold greater than in the general population (Tellez-Zenteno
and Wiebe 2008). Our data are closely similar to those observed in other selected
populations of epileptic patients (Davies et al. 2003, Araujo Filho et al. 2008) Indeed,
most of our patients (60%) do not have proper seizure control (table 1) (Almeida-Filho et
al. 1997). Another interesting aspect is the observation that studies conduced with
structured interviews tend to point to higher frequencies of neuropsychiatric disorders in
epilepsy (see table 3). Because the use of structured psychiatric interview is relatively
more recent and limited to smaller populations, it is possible that larger epidemiological
studies might underestimate the true prevalence of psychiatric disorders in epilepsy.
Thus, further observations are necessary to clarify these matters.

We observed more than one type of long-life psychiatric disorder in about 40% of our
patients. Most frequently this association was between humor and anxiety disorders.
This association has been recognized since ancient times, but its pathophysiologic

mechanisms are still poorly understood (Temkin 1971). Studies with adults and children
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suffering from epilepsy have shown a high prevalence of this comorbidity in association
with epilepsy, sometimes up to 70% (Jones et al. 2005, Kobau et al. 2006). Depression,
anxiety and epilepsy seem to share some biological and structural mechanisms related
to limbic system dysfunctions. This is an interesting topic which has been intensely
investigated over the last few years.

Fear is a frequent type of aura, been observed in about 15% of TLE patients (Devinsky
et al. 1995), and sometimes mimics panic attacks (Kanner et al. 2004). A previous study
(Strine et al. 2005) found a high prevalence of post-ictal anxiety symptoms in epileptic
patients. However, we could not observe this association because there were too few
patients with anxiety symptoms in our sample. Goldstein et al. (1999) observed an
inverse correlation between seizure frequency and post-ictal anxiety symptoms. The
authors suggested that this inverse association might be caused by “habituation” of the
anxiety generator circuits (mostly amygdala) due to high seizure frequency, processing
them as ordinary events. Another possibility could be that this inverse correlation would
be due to the “learned helplessness” phenomenon (Hermann et al. 1996). Further
researches are needed to clarify these aspects.

One limitation of our study was its inability to identify humor disorders not yet classified
by DSM-IV (Krishnamoorthy et al. 2007). Another limitation of our study is its transverse
design which did not permit us to identify psychiatric disorders temporally related to
seizures (peri-ictal and interictal symptoms). In these venues, humor disorders are
different in epileptic patients when compared to subjects from the general population.
There is an increasing recognition of an association between epilepsy and an affective-

somatoform disorder named Interictal Dysphoric Disorder. The main symptoms of this
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provisional psychiatric diagnosis are temper and euphoria. Other less specific symptoms
such as depression, pain, insomnia, fear and anxiety, also compose this new entity
(Blumer et al. 2004). Regarding psychotic symptoms, as is the case for humor disorders,
there is also a common diagnosis in epileptic patients that is not listed in DSM-IV. This
disorder has been named “alternate psychosis”, a concept proposed by Tellenbach
(1965) based on Landolt observations (1953), and typifies a genuine psychosis of
epilepsy (POE) due to its close relation to epileptic activity. At times, ictal psychotic
symptoms may be due to a focal nonconvulsive status epilepticus, with continuous
subclinical epileptiform activity involving one frontal or temporal lobe (Schmitz and
Trimble 2008). Post-ictal psychosis has a prevalence of about 7% in refractory epileptic
patients (Tellez-Zenteno et al. 2007), especially when a double independent epileptic
focus is present (Graham and Rutter 1970). Landolt observed a paradoxical EEG
normalization in epileptic patients during the manifestation of psychotic symptoms, and
called this phenomenon “Forced Normalization” (Landolt 1953). Finally, mood changes
preceding (Blanchet and Frommer 1986) or following the epileptic event (Kanner and
Balabanov 2002) are quite frequent. As ictal phenomena, however, depression (Taylor
and Lochery 1987, Robertson 1992), and mania (Barczak et al. 1998, Humphries and

Dickinson 1988), are much less frequent situations.

CONCLUSION

In this study we showed a high prevalence of psychiatric disorders in TLE patients. The
most frequent diagnoses found were mood and anxiety disorders. Both conditions

occurred simultaneously in 40% of patients. Our data agree with the international
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literature. However, because of the high prevalence of neuropsychiatric comorbidities
observed in our study, we are tempted to suggest that the prevalence of
neuropsychiatric comorbidities in epileptics might be even higher than previously

reported. Future studies using structured interviews are needed to clarify this matter.
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TABLES

Table 1. Clinical features of the patients studied.

Number of patients (%)

Neuroimaging

Not lateralized

Normal
Abnormal
Not available

Combined therapy

Gender Men 39 (39.8%)
Women 59 (60.2%)
Controlled seizures Yes 40 (40.8%)
No 58 (59.2%)
Aura Yes 64 (65.3%)
No 34 (34.7%)
Family history of epilepsy Yes 45 (45.9%)
No 53 (54.1%)
Family history of psychiatric disorders Yes 38 (38.8%)
No 60 (61.2%)
Initial Precipitant Insult Yes 24 (24.5%)
No 74 (75.5%)
EEG focus lateralization Right 32 (32.7%)
Left 58 (59.2%)

8 (8.2%)

26 (26.5%)
38 (38.8%)
34 (34.7%)

Antiepileptic drug Monotherapy 47 (48.0%)
Polytherapy 51 (52.0%)
Psychotropic drugs No drugs 78 (79.6%)
One drug 16 (16.3%)

4 (4.1%)
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Table 2 — DSM-IV Axis | psychiatric diagnoses.

DIAGNOSIS

Humor Disorders

Major Depression
Dysthymic Disorder

Past Depressive Episode
Past Manic Episode
Bipolar Disorder

Anxiety Disorders

Generalized Anxiety Disorder
Panic Disorder

Post-Traumatic Stress Disorder
Panic with Agoraphobia

Specific Phobia

Obsessive Compulsive Disorder

Psychotic Disorders

Substance Abuse

%

42.9

245
8.1
6.1
20
1.0

18.4

5.1
4.1
3.1
20
2.0
2.0

6.1

6.1
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Table 3 — Geographical distribution of psychiatric comorbidities in epilepsy

CONTINENT | COUNTRY AUTHORS N INSTRUMENT | POPULATION | PSYCHIATRIC HUMOR ANXIETY PSYCHOSIS | SUBSTANCE
DISORDERS | DISORDERS | DISORDERS ABUSE
North USA Victoroff, 1994 | 60 SCID — DSM- TLE — 70% 58.3% 31.7% 13.3% -
America [26] -R candidates
for surgery
Ettinger et al., 775 CES-D Epilepsy — - 36.5% - - -
2004 [29] community-
based
Strine et al., 427 Kessler 6 Epilepsy — - 32.6% 14.4% - -
2005 [50] scale community-
based
Kobau et al., 131 Health Style Epilepsy — - 39% 39% - -
2006 [47] Survey (self- community-
reported based
depression
and anxiety)
Canada Tellez-Zenteno | 253 CIDI Epilepsy — 23.5% 17.4% 12.8% - -
et al., 2007 [58] community-
based
Europe UK Pond and 245 | Unstructured | Children with 29% - - - -
Bidwell, 1960 psychiatric epilepsy —
[10] interview community-
based
Graham and 63 Unstructured | Children with 28.6% - - - -
Rutter, 1970 psychiatric epilepsy —
[59] interview community-
based
Edeh and 88 CIS Epilepsy — 48% 22% 15% 3.4% -
Toone, 1987 selected by
[21] general
practitioners
(GP)
Davies et al., 67 SCID Epilepsy — 37% - - - -
2003 [9] community-
based
Gaitatzis et al., | 5834 ICD-9 Epilepsy — 41% 18.2% 11.1% 9% 2.4%
2004 [5] selected from
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a database
generated by

GP
Mensah et al., | 499 HADS Epilepsy — - 11.2% - - -
2006 [31] from GP
Italia Perini et al., 38 SADS, BDI, | JME and TLE | 80% (TLE), 55% (TLE), | 15% (TLE), - -
1996 [13] STAIX1, (selected) 22% (JME) 17% (JME) | 11% (JME)
STAIX2 patients
Netherlands | Swinkels et al., | 209 CIDI Epilepsy — - 24.9% 29.7% 0.5% 20.1%
2001 [66] tertiary
epilepsy
center
Czech Havlova, 1990 | 225 Chart review Cohort of 6.7% - - - -
Republic [67] (unstructured) epileptic
children
Iceland Gudmundsson, | 654 Clinical Epilepsy 54.5% - - 9% -
1966 [68] interview (community-
(unstructured) based)
Stefansson et | 241 ICD-9 Epileptic 35.3% - - 6.2% 5%
al., 1998 [39] patients
receiving
benefits
Sweden Forsgren, 1992 | 713 Chart review Epilepsy — 5.9% - - 0.7% -
[69] (unstructured) community-
based
Finland Jalava and 94 Chart review Epilepsy — 24% - - 3.1% -
Sillanpaa, 1996 and ICD-9 selected from
[36] different
sources
Denmark Bredkjaer et 67 ICD-8 Epilepsy — 16.8% - - - -
al., 1998 [37] community-
based
Asia India Hackett et al., 26 ICD-10 Epilepsy — 23.1% - - - -
1998 [38] community-
based
Africa Nigeria Gureje et al., 204 CIS Epilepsy — 37% - - 30% -
1991 [70] tertiary center
South Brazil de Araujo Filho | 270 SCID Refractory 50% (TLE), 25.8% 14.1% 15.8% 2% (JME)
America et al., 2008 [22] TLE and JME | 49% (JME) (TLE), 19% | (TLE), 23% | (TLE), 3%
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from a tertiary

epilepsy
center

(JME)

(JME)

(JME)

Our study

98

SCID

TLE —
selected from
a tertiary
epilepsy
center

54.1%

42.9%

18.4%

6.1%

6.1%
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Table 4 — Prevalence of psychiatric comorbidities in our patients and

in Porto Alegre
(*) ref 23

Psychiatric TLE patients General population
diaghosis (n=98) (n=6471) *

Humor 42.9% 11.3%
disorders
Anxiety 18.4% 9.6%
disorders
Psychotic 6.1% 2.4%
disorders
Substance 6.1% 9.2%
abuse
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FIGURES

Figure 1 — Risks for humor disorder by type of disease.
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ABSTRACT

Objective: To identify isolated risk factors for predicting mood disorders in temporal
lobe epilepsy.

Methods: A cohort study of 97 patients with temporal lobe epilepsy (TLE). The
variables studied were age, gender, family history of epilepsy, family history of
psychiatric disorders, duration of epilepsy, control of seizures, presence of aura,
history of initial precipitant insult, use of recreational or illicit drugs, neuroimaging
abnormalities, and lateralization of seizure focus.

Results: Forty-one patients (42.3% of the total population, 78.9% of patients with
psychiatric disorders) had humor disorders. A positive family history of psychiatric
disorders was significantly associated with an increased chance of a life-long history
of humor disorder (O.R. = 3.8; Clgsy, = 1.6 — 9.1; p = 0.003). Also, patients with
interictal EEG epileptiform discharges involving the left temporal lobe presented a
significantly higher prevalence of life-long mood disorder (O.R. = 2.9; Clgse, = 1.1 —
7.8; p = 0.041). These associations remained significant after logistic regression,
confirming the independent effects of the risk factors observed. The regression

model obtained using these two predictors was able to correctly predict the presence
or absence of a life-long mood disorder in 71.1% of patients.

Conclusion: The present study points out that a positive family history of psychiatric
disorders and interictal EEG epileptiform discharges involving the left temporal lobe
are isolated risk factors for mood disorders in temporal lobe epilepsy. Overall, our
study suggests that biological factors are crucial for mood disorders development in

temporal lobe epilepsy. Further studies are necessary to specify genetic and
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anatomical substracts as well as to understand how they come together to generate

mood disorders in patients with temporal lobe epilepsy.

KEYWORDS: Epilepsy, Psychiatric Disorders, Comorbidities, Temporal Lobe

Epilepsy, Risk Factors.
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1. INTRODUCTION

Epilepsy, like all chronic diseases, is associated with several cognitive,
behavioral and psychiatric comorbidities.” There are many evidences that the
presence of a psychiatric disorder in epileptic patients exerts a stronger impact over
quality of life than other clinical variables, including seizure frequency and severity.* °
For this reason, proper diagnosis and treatment of psychiatric comorbidities in
epilepsy, and especially mood disorders, are essential issues in the modern
treatment of epilepsy.

Depression is the most frequent psychiatric disorder in epileptic patients, and
is more prevalent in temporal or frontal epilepsies, and in patients with poor seizure
control.®® Patients with active epilepsy have a five-fold higher risk for depression
compared with epileptic patients in seizure remission.” The risk for depression in
epilepsy was estimated to be 1.5 times higher in epilepsy than in other chronic
diseases, like asthma and diabetes.”” These evidences support a role for biological
mechanisms that could explain the development of epilepsy and humor disorders in
the same patient. Among these mechanisms are possible genetic factors and limbic
system dysfunctions.

Despite the general consensus that depression is more often observed in
epileptic patients than in the general population, studies looking for independent risk
factors for such association are still lacking. This is particularly true for patients in the
developing world, where about 75% of epileptics are currently living '? but,
paradoxically, studies of this type are scarce. These studies are important for an
earlier identification of epileptic patients at risk to develop mood disorders and may
also help to clarify the mechanisms involved in the development of psychiatric
symptoms in epileptic patients.
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Thus, the objective of the present study was to identify isolated risk factors for
mood disorders in epilepsy. Moreover, we believe that our research has additional
importance because we are studying a population living in the developing world,

where studies of this type are very necessary.
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2. METHODS

Patients

We studied a cohort of 97 consecutive patients (59 women and 39 men) with
temporal lobe epilepsy (TLE) selected from the Epilepsy Outpatient Clinic of Hospital
de Clinicas de Porto Alegre, a tertiary hospital located in Rio Grande do Sul, the
southern region of Brazil. Porto Alegre is the capital of Rio Grande do Sul state. The
city has a population of 1,416,735, an area of 496.8 km2, and an annual per capita
income of U$ 4840.91." Its economy is based on industry, commerce and services.
In Brazil, health is the responsibility of the state and access is universal. As is the
case for the rest of the country, health, education and safety are provided by both
public and private services. It is estimated that about 2/3 of the population use
governmental services. The clinical variables studied were age, gender, family history
of epilepsy, family history of psychiatric disorders, duration of epilepsy, control of
seizures, presence of aura, history of initial precipitant insult, use of recreational or
illicit drugs, neuroimaging abnormalities, and lateralization of seizure focus. Inclusion
criteria were patients with semiological and electroencephalographic (EEG) features
of TLE "'® and compatible neuroimaging. Exclusion criteria were patients with
generalized or focal extratemporal epilepsies, mental retardation, systemic diseases,
and penetrating head trauma. All patients signed an informed consent term. This

study was approved by the Ethics Committee of Hospital de Clinicas de Porto Alegre.

EEG and neuroimaging variables
We included patients using the 1989 electroclinical international classification
of the epilepsies by ILAE." Interictal anterior temporal discharges (localized in

electrodes F7/F8) were classified as lateralized if they had a predominance of 90%
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over the opposite hemisphere. A 60:40% relation was classified as non-lateralized.
When available, patients were submitted to a MRI exam, to make a pathological

diagnostic.

Psychiatric evaluation
The patients were submitted to a structured clinical interview (SCID) '’ divided
into six modules, with a search for a life-long diagnosis using the Axis | Diagnostic

and Statistical Manual Fourth Edition (DSM-IV)."®

Statistical analysis

Categorical variables were compared by the two-tailed Fisher exact test and
numerical variables by the independent Student t-test, with the Levene’s test for
equality of analysis of variance. In order to examine the independent effect of each
factor on humor disorders we used a binary logistic regression model. To determine
the number of independent variables to be included in our logistic regression model
we used the parameters suggested by Stevens.'® Results are reported as odds ratio
(95% confidence interval) and were considered significant if p was lower than 0.05.

Logistic regression was also used to calculate the predictive value of each
independent variable as a predictor of mood disorders in temporal lobe epilepsy by

using the following equation:
Prob (event) = 1/(1 + e7%)

Prob (event) is the estimated probability of having mood disorder according with

risk predictors (2):

Z=B0+ (B1*PPFH )+ (B2 * LTLS), where
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B0 =1.0; B1=-0.45; B2 =-0.83.

Based on the binary logistic regression results, positive psychiatric familial history
(PPFH) and left temporal lobe involvement (LTLI) were used as the independent
variables (see table 4). The regression parameters B0, B1 and B2 were estimated by
logistic regression procedure. All statistical analyses were carried out with the SPSS

statistical package for Windows (SPSS Inc., Chicago, IL, USA).

3. RESULTS

A total of 97 patients, 58 (60%) women and 39 (40%) men, were studied. Mean
age was 43.4 (x12.3) years, mean age at the onset of seizures was 18.3 (£14.3)
years, and mean duration of epilepsy was 25.3 (+13.0) years. Demographic data are
presented in Table 1.

Fifty- two (563.6%) patients had a long-life Axis | DSM-IV psychiatric disorder.
Forty-one (42.3% of the total population, 78.9% of patients with psychiatric disorders)
had humor disorders; 20 patients (20.6% of the total, 38.5% of patients with
psychiatric disorders) had an anxiety disorder; 6 patients (6.2% of the total, 11.5% of
patients with psychiatric disorders) had a psychotic disorder, and 6 patients had
alcohol or drug abuse (see Table 2). The most frequent psychiatric comorbidity
encountered was an association between humor and anxiety disorders, which was
observed in 22 patients (42% of patients with psychiatric disorders).

The association between the variables studied and risk for humor disorders in
TLE are shown in Table 3. A positive family history of psychiatric disorders was
significantly associated with an increased chance of a life-long history of humor
disorder (O.R. = 3.8; Clgsy, = 1.6 — 9.1; p = 0.003). Also, patients with interictal EEG

epileptiform discharges involving the left temporal lobe presented a significantly
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higher prevalence of life-long humor disorder (O.R.= 2.9; Clgsy, = 1.1 —7.8; p =
0.041). These associations remained significant after logistic regression, confirming
the independent effects of the risk factors observed.

Based on the presence of positive familial history of psychiatric disorders and
EEG interictal evidence of left hemisphere involvement, the regression model
obtained was able to correctly predict the presence or absence of a life-long mood

disorder in 71.1% of patients. These results are showed in Figure 1.

4. DISCUSSION

Our results agree with previous studies showing that humor disorders are the
most frequent psychiatric disorders observed in epileptic patients.?® 2! The highest

prevalence is observed in patients from tertiary health care centers (40-60%) %%°,

while a lower prevalence is observed in general populations (about 20%).” 2" 2
Moreover, in our study a positive family history of psychiatric disorders and EEG
interictal activity involving the left temporal lobe were independently associated with
humor disorders in TLE. These two independent factors might offer some insight
about the possible mechanisms involved in the development of humor disorders in
TLE.

In our study, patients with a positive family history of psychiatric disorders had a
four-fold increased risk for a diagnosis of a life-long humor disorder as also reported
in a previous study. Robertson et al.?°, studying 66 consecutive patients with a
combined clinical diagnosis of depression and epilepsy seen over a 2-year period at
the Institute of Neurology of London, found a family history of psychiatric iliness in 34

of them (52%). Depression was the most common reported condition. Because of

this familial association, genetic disorders may be important for the development of
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humor disorders in epilepsy. We believe that the identification of these genetic
factors should be a matter of intense research in the near future.

In our study, patients with interictal EEG epileptiform discharges on the left
hemisphere had a three-fold increased risk for the diagnosis of a life-long humor
disorder. Lateralization of the irritative zone as a neurobiological factor involved in the
genesis of humor disorders in epilepsy has been studied before, but this issue
remains unsolved.?® **32 Bromfield et al.*° showed that patients with a left temporal
focus had more depressive symptoms. Victoroff et al.?? studied 53 candidates for
epilepsy surgery and observed that an epileptogenic zone in the left temporal lobe
was associated with a higher frequency of depression. Hermann et al.** found a
direct association between frontal dysfunction (assessed by the Wisconsin Card Sort
Test) and dysphoria severity in patients with a left temporal seizure focus. Although
many studies have correlated depressive affect with an epileptogenic zone located in

22,28,29, 3436 thers have failed to confirm this association®”, and

the left hemisphere
this issue remains unsolved. As Hurwitz et al. hypothesized,* the dominant
hemisphere could be related to positive emotional states. Seizure activity in one
hemisphere might “release” the opposite side. Alternatively, as stated by Lambert
and Robertson, seizure activity in the nondominant hemisphere could result in
neglect of negative emotions.>® Our study is important to clarify this matter because
we studied only TLE patients, ensuring the involvement of the limbic system in their
epileptic disorder.

Other authors®***" have reported that gender, seizure frequency, age at the onset
of epilepsy, and duration of epilepsy are risk factor for humor disorders in TLE. We,

as well as several other authors, were unable to confirm these associations. A

plausible hypothesis for this discrepancy is that the development of depressive
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symptoms in epileptic patients is not dependent on the severity of seizures. It is
plausible that common physiopathological mechanisms such as limbic system
dysfunction or genetic predispositions present in both disorders might play a much
more important role in the association between epilepsy and humor disorders.*?

In the present study, about 40% of the patients with a life-long psychiatric
diagnosis had more than one psychiatric disorder, and the most frequent comorbidity
was an association between a humor and an anxiety disorder. This not yet clarified
association has been known since ancient times.** More recently, studies on adults
and children with epilepsy showed a high prevalence of these comorbidities in

association with epilepsy, with prevalences as high as 70%.%4

It is interesting to
observe that not only humor disorders and epilepsy are associated each other, but
that anxiety is also related to both. In fact, humor disorders, anxiety disorders, and
epilepsy seem to share common neurobiological and neuroanatomic mechanisms

that only recently started to be better understood.

Limitations of our study exist and we recognize them. One of these limitations
concerns the incapacity to diagnose humor disorders not yet defined in the DSM-IV.*
There is a consensus that humor disorders have special presentations in epileptic
patients compared to the general population. For example, there is an increasing
recognition of an association between epilepsy and an affective-somatoform disorder
named Interictal Dysphoric Disorder (IDD), characterized by angry and dysphoric
humor outbursts associated with less specific affective symptoms such as
depression, anergy, pain, insomnia, fear, and anxiety.48 Moreover, due to its
transverse design, this study was unable to discriminate psychiatric conditions

temporally related to the occurrence of seizures like peri-ictal or interictal disorders. It

is a relatively common observation that humor changes precede the beggining of the
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epileptic event *°, and also occur as a post-ictal phenomenon.?® Peri-ictal

51, 52 52,53

depression and mania are less frequent situations but are also possible.
Finally, not all patients were submitted to a brain MRI to confirm the diagnosis of TLE
and to rule out extratemporal lesions. However, we adopted an electroclinic criterion
for classification and included only the patients with epileptiform discharges
stringently limited to one or both anterior temporal regions. Indeed, with this
procedure we excluded the majority of patients with extrahippocampal temporal
lesions (who tend to have more diffuse temporal EEG discharges)>, and patients
with the so- called “pseudotemporal epilepsy” (who normally show clinical signs of a
seizure of extratemporal origin).*®

The present study points out genetic and anatomically related substrates as
important and independent factors involved with mood disorders in temporal lobe
epilepsy, suggesting the direction for future research. Studies assessing the role of
different genetic mechanisms and of complex limbic neural networks in the genesis
of psychiatric comorbidities in temporal lobe epilepsy seem to be necessary for a

better understanding of the association between temporal lobe epilepsy and humor

disorders.
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TABLES

Table 1. Demographic and clinical characteristics of the population studied.

Population

Gender

Seizure control

Aura

Positive Familial History for

Epilepsy

Positive Familial History for
Psychiatric Disorders

Initial Precipitant Insult

EEG lateralizing focus

Neuroimaging

Antiepileptic therapy

Psychotropic Drugs

Men
Women

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Right

Left

Non-
lateralizatory

Normal
Abnormal
Unavailable

Monotherapy
Polytherapy

None
One drug

Combined
therapy

39
58

40
57

64
33

45
53

37
60

24
73

33
56

11
28
58

47
50

77

4

%
100

40.2
59.8

41.2
58.8

66
34

46.4
53.6

24.7
75.3

34.0
57.7

8.3
11.3
28.9
59.8

48.5
51.5

79.4

16.5

41
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Table 2 — Axis | DSM-IV diagnhoses of TLE patients.

DIAGNOSIS N % OF MD % OF +SCID
Major depression 24 58.5 46.1
Dysthimic disorder 8 19.5 15.4
Past depressive episode 6 14.6 11.5
Cyclothimic disorder 1 2.4 1.9
Past manic episode 1 24 1.9
Bipolar disorder 1 24 1.9

MD: mood disorders; +SCID: patients with psychiatric disorders.
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Table 3 — Risk factors for life-long humor disorders (n=41).

FACTOR N | % | O.R. 95%C.l. p
GENDER
Female 28|68| 0.5 | (0.2-1.2) 0.21
Male 13 | 32
FH OF EPILEPSY
Yes 23|56 | 2.0 | (0.9-4.5) 0.15
No 18 | 44
FH OF PSYCHIATRIC DISORDER
Yes 23|56 | 3.8 | (1.6-9.1) | 0.003*
No 18 | 44
CONTROLLED SEIZURES
Yes 14134 | 1.7 | (0.7-3.8) 0.30
No 27 | 66
AURA
Yes 30|73 | 1.6 | (0.6-2.0) 0.28
No 11|27
FOCUS LATERALIZATION
Right 7 117 29 | (1.1-7.8)|0.041*
Left 34 | 83
BRAIN MRI
Lesional 12171 0.5 | (0.2-1.0) 1.00
Normal 5129
CNS DEPRESSOR DRUGS
Yes 19146 | 0.9 | (0.4-2.1)
No 22 | 54 1.00
IPI
Yes 1024 | 04 | (0.2-1.8) 1.00
No 31|76

FH = Familial History; IPI = Initial Precipitant Insult.

106



Table 4 — Corrected risk factors of humor disorders in temporal lobe epilepsy.

Risk factor Crude 95%C.1. p Adjusted  959C.I. p

O.R. O.R.

Positive familial

psychiatric history 3.8 1.6-9.1 0.003 4.0 1.6-9.8 0.002

Left temporal focus 29 1.1-7.8 0.041 3.1 1.1-8.8 0.031

107



Figure 1

20 +

&0 1

20 +

= =
o oy e = = M™oW
= m m m o

Predicted Probability

Figure 1. Estimated probabilities based on a positive familiar history of
psychiatric disorders and left hemisphere involvement. The prediction was correct for
having mood disorders if the predicted probability (pp) was >0.5. The closer the pp
value of each patient approaches the value 1, the higher the estimated probability of
having life-long mood disorder in temporal lobe epilepsy. The prediction was correct
for patients that do not develop mood disorders if the pp was <0.5. The closer pp
value approaches the value 0, the higher the estimated probability of not having
mood life-long mood disorder in temporal lobe epilepsy. In the figure “A” means
absence and “P” means presence of life-long mood disorders. Each symbol (A or P)
represents 5 patients. Overall the model correctly predicted the life-long probability of

having a mood disorder in 71.1% of the patients.
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ABSTRACT

Objective: To report the frequencies of Val66Met BDNF polymorphism in patients
with temporal lobe epilepsy (TLE) and compare to normal controls. To study if
Val66Met BDNF polymorphism promotes clinically relevant differences in major
clinical or electroencephalographic variables of TLE.

Methods: A case-control study comparing the frequencies of Val66Met BDNF
polymorphism between Caucasian patients with TLE and controls. In a second step
we studied separately the patients, evaluating variables related to the epileptogenic
process.

Results: The Val66Met BDONF polymorphism frequency in epileptic patients was not
different from the normal controls. Moreover, the presence of Val66Met BDNF
polymorphism in epileptics did not affect age at epilepsy onset, control of seizures,
presence of aura, or extension of EEG irritative zone. Also, the distribution of
Val66Met BDNF polymorphism was not different among patients regarding gender or
positive familial history of epilepsy.

Conclusion: In spite of abundant evidences that Val66Met BDONF polymorphism has
impact on several different neurological or psychiatric disorders, we conclude that a
major impact of Val66Met polymorphism as a risk factor or disease modifier in TLE is

unlikely.

KEYWORDS: BDNF, Val66Met, Temporal Lobe Epilepsy, Seizure
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1. INTRODUCTION

Neurotrophins are a family of polypeptides that includes Nerve Growth Factor
(NGF), Brain-Derived Neurotrophic Factor (BDNF), Neurotrophin-3 (NT-3), and
Neurotrophin-4 (NT-4). They play a critical role in the ontogenesis and plasticity of
the nervous system. BDNF is the most plentiful neurotrophin in humans. It promotes
growth and development of immature neurons, and increases survival and
functioning of adult neurons.!

The BDNF gene encodes a precursor peptide (proBDNF) which is
proteolytically cleaved to form the mature protein.' A frequent single nucleotide
polymorphism (SNP) in the human BDNF gene (dbSNP number rs6265) has been
identified. This SNP is the result of valine substitution for methionine at codon 66,
and was named Val66Met.' Several clinical, neuroimaging and molecular
investigations have demonstrated a functional importance of the Val66Met
polymorphism.?* Val/Met individuals have been shown to have smaller hippocampal
and brain volumes'?#3, and also impaired hippocampal function when compared with
homozygote individuals (Val/Val).>** Finally, Val66Met polymorphism has been linked
to an altered susceptibility to a series of neuropsychiatric disorders, such as anxiety,
mood and eating disorders, as well as Parkinson’s and Alzheimer’s diseases.'**

Until now, four studies assessed the impact of BONF gene variants in human
epilepsy. The first time a genetic association between human epilepsy and a BONF
gene variant was observed, it was related with a polymorphism in the noncoding
position 240 of the BDNF gene.> However, another study could not show this
association, neither an association between Val66Met and TLE.® More recently, one

study found a protective effect of the Met allele against seizures in Rett syndrome’.
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while another showed an association between Val66Met polymorphism and epilepsy
in Fragile X syndrome.?

Apart from controverse results, it remains biologically plausible the hypothesis
that BDNF allele variants might influence many clinical and electrophysiological
aspects of epilepsy. However, those studies are hardly unavailable in humans. Here
we re-evaluate the presence of Val66Met BDNF gene variant as a risk factor for
developing TLE and examine the impact of this polymorphism in main clinical and

electrophysiological characteristics of TLE.

2. METHODS

In a case-control study, we compared frequencies of Val66Met BDNF
polymorphism in two separate groups. The first group was composed by 85
consecutive patients with TLE selected from the Epilepsy Outpatient Clinic of Hospital
de Clinicas de Porto Alegre. Inclusion criteria were based on the 1989 ILAE’s
electroclinical classification.” Patients with extratemporal epilepsies, mental
retardation, and those with systemic diseases were excluded. Control group was
composed by 87 healthy subjects, enrolled from the same geographical region and
socio-economic class. Because of the asymmetric distribution of Val66Met
polymorphism between different ethnical groups®, we included only Caucasian
individuals. Informed consent was obtained from all individuals. Our project was
registered and approved by the Ethics Committee of Hospital de Clinicas de Porto
Alegre.

DNA was extracted from peripheral leukocytes according to the salt

precipitation method.'® Subjects were genotyped for the BDNF Val66Met. A fragment
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containing the Val66Met SNP in the putative promoter region of the BDNF gene was
amplified by polymerase chain reaction (PCR). The PCR products were analyzed by
restriction fragment length polymorphism (RFLP), using MValll restriction enzyme and
subjected to electrophoresis on a 3% agarose gel stained with ethidium bromide.

In a first step, we assessed statistical differences between patients and
controls in relation to the Val66Met polymorphism. In a second step, we studied
separately the patient group, evaluating clinical variables related to the epileptogenic
process. Variables studied were age, gender, seizure control, extension of irritative
zone, and duration of epilepsy. Good seizure control was defined as no seizure
during the last year. Extension of irritative zone was defined as unilateral only if
100% of all EEG epileptiform discharges were located in only one of the temporal
lobes. For data analysis we used Fisher’s Exact Test for qualitative variables. For
quantitative variables we used independent T-test with Levene’s test for equality of
variances. Qualitative variables are expressed in percentage with odds ratio (g50.C.1.).
Quantitative variables are expressed as mean standard deviation (S.D.). Results were

significant if p was lower then 0.05.

3. RESULTS

Group of patients encompasses 85 individuals with TLE (30 men and 55
women), with a mean age of 43.9 years old. Control group had 87 normal control
subjects (25 men and 62 women), with a mean age of 41.4 years old. Met66 allele
was found in 23 patients (27.1%) and in 30 controls (34.5%). This result was not

statistically significant (see Tables 1 and 2).
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In the second step of the study, statistical analysis showed that the
distribution of Val66Met polymorphism did not differ regarding gender, duration of
epilepsy, control of seizures, familial history of epilepsy, or extension of irritative
zone. Moreover Val66Met BDNF polymorphism did not affect age of epilepsy onset in

TLE. These results are presented in Table 3.

4. DISCUSSION

Our results suggest that Met66 BDNF variant allele is not a risk factor for
developing epilepsy neither influence main clinical or electrophysiological
characteristics in TLE.

Kanemoto et al.” were the first to document an association between BDNF
allele variants and partial epilepsies. They observed that the BDONF polymorphism at
position 240 in the noncoding region, but not at position 480 of the proBDNF
sequence, predispose patients to partial epilepsy. Lohoff et al.® studied two BDNF
gene allele variants, one of them being the Val66Met allele, and observed lack of
association between mesial TLE and these BDNF variants. The authors hypothesized
that ethnic factors, small differences in phenotypic characteristics, and diagnostic
classifications could have contributed to this failure. More recently, Nectoux et al.’
studied the influence of Val66Met on the severity of Rett syndrome. Their results
showed that girls with the Val66Val genotype tend to present earlier seizures as
compared to girls presenting the Met allele. The authors concluded that Met66 BDONF
allele might protect at least girls against seizures. On the other hand, Louhivuori et
al.® showed that Val66Met polymorphism is associated with developing of epilepsy in

Fragile X syndrome. These last authors suggested that interface with the activity-
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dependent intracellular trafficking of BDNF-containing vesicles to neuronal dendrites
and spines by Met66 polymorphism of the BDNF gene can be critical for the
appearances of seizures in Fragile X syndrome. In our study we did not observed
that Val66Met BDNF polymorphism was a risk factor for epilepsy. Also, this
polymorphism seems not to influence some important clinical or EEG variables. More
specifically, mean age of seizures onset was not different in patients carrying the
Met66 allele variant or not. Also, gender influence in age of seizures onset was not
observed (data not showed). However, we recognize that our study was not
designed for accessing gender differences. However, we must bear in mind that TLE,
Rett and Fragile X syndromes are quite different pathologies, and many different
neurobiological factors might account for the differences observed.

Summarizing, in our study we could not observe any association between the
Val66Met BDNF allele variants and clinical or EEG markers of epileptogenesis in TLE.
There were no differences between carriers and non-carriers of the Val66Met
polymorphism regarding gender, age of seizure onset, severity of seizures, and
extension of EEG irritative zone in our patients. Thus, we conclude that a major
impact of Val66Met polymorphism on development of epileptogenic processes in TLE
is probably unlikely. However, because of the impact of this polymorphism in several
other pathologies and several evidences from preclinical studies relating BDNF with
epilepsy, further studies with larger samples evaluating possible marginal influences
of BDNF polymorphisms in TLE are still needed before final conclusions can be

reached.
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TABLES

Table 1 — Epidemiological characteristics of patient group and control group.

Patients (r7=85) Controls (rn= 87)

Mean age (years) 43.9 (£ 11.3) 41.4 (£ 6.9)

Gender
Male 30 (35%) 25 (29%)
Female 55 (65%) 62 (71%)

Table 2 — Val66Met polymorphism distribution between groups.

Controls Patients p
Val66Val 57 (65.5%) 62 (72.9%)
0.25
Met66allele 30 (34.5%) 23 (27.1%)

119



Table 3 — Impact of Val66Met in TLE clinical and EEG variables.
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10. CONSIDERACOES FINAIS

Nosso estudo demonstrou que a prevaléncia de transtornos psiquiatricos em
pacientes com epilepsia do lobo temporal, no nosso meio, € bastante elevada.
Observamos que um a cada dois de nosso pacientes apresenta ou apresentou ao
menos um diagndstico de transtorno mental ao longo da vida. Em cerca de 40%
deles, havia mais de um diagndstico psiquiatrico, mais frequentemente uma
associagao de depressdo com ansiedade. Histéria familial psiquiatrica positiva e
presenca de descargas interictais no EEG envolvendo o hemisfério esquerdo sao
fatores de risco independentes para um diagnéstico de transtorno de humor entre os
pacientes com epilepsia do lobo temporal. Considerando que comorbidades
psiquiatricas tém impacto direto no progndstico de pacientes epilépticos,
influenciando o controle de crises e aumentando o risco de morte, € fundamental a
identificacdo da presenca destas variaveis clinicas no momento da avaliagao
diagndstica dos pacientes com ELT.

N&o obtivemos éxito em demonstrar um impacto direto do polimorfismo
Val66Met do gene do BDNF sobre a ELT. Nenhum parametro de severidade de
crises associou-se a presencga deste defeito genético. No entanto, futuros estudos,
com uma amostra maior de pacientes, avaliando outras variaveis clinicas podera
elucidar melhor o tema, pois seguimos acreditando na plausibilidade da hipétese da
influéncia do BDNF sobre a estrutura e a funcédo do Sistema Limbico.

Apesar de, durante séculos, a epilepsia ter sido compreendida tdo somente
sob o prisma da estigmatizagcdo social, com suas consequéncias diretas sobre os
estados afetivo e comportamental do individuo portador desta disfungdo, nosso
estudo contribuiu para demonstrar que existem claras influéncias biologicas

envolvidas no desenvolvimento de transtornos psiquiatricos nos pacientes
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epilépticos. Assim, o0 manejo destes pacientes necessita contemplar, cada vez mais,
na pratica diaria, elementos moleculares, genéticos, clinicos, neurofisioldgicos e
estruturais, relativos a cada individuo, no sentido de separar grupos de risco, e,
sempre que possivel, instaurar um tratamento precoce, para, assim alterar seus

prognosticos.
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