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RESUMO

GONCALVES, Raquel. Impacto da terapia cognitivo-pomamental em marcadores
biolégicos e eficacia da terapia de exposicdo cealidade virtual para o transtorno de
estresse pés-traumatico. Rio de Janeiro, 2015. (Desgorado em Saude Mental) — Instituto
de Psiquiatria, Universidade Federal do Rio deidanieio de Janeiro, 2015.

O futuro da psicologia se apoia no didlogo coméamaia basica. A convergéncia das duas
areas € interessante para 0 avanco na precisadiap®osticos, a predicdo de resposta a
tratamentos e o aprimoramento e desenvolvimeniatderengdes eficazes. A presente tese
de doutorado teve como objetivos: (1) investigaringpacto da Terapia Cognitivo-
comportamental (TCC) em parametros psicofisiol&gi¢@) verificar a eficacia da Terapia
de Exposicdo com Realidade Virtual (TERV) no tratato do Transtorno de Estresse Poés-
traumético (TEPT). Para alcangar o primeiro obgetifioram publicados trés artigos: uma
revisdo sistematica sobre potenciais biomarcaddeesficacia da TCC no tratamento do
TEPT; um estudo experimental que avaliou o impattoum protocolo de TCC em
parametros psicofisiolégicos basais de pacientes €&BPT; e uma meta-analise sobre o
impacto da TCC na frequéncia cardiaca de pacientediferentes transtornos de ansiedade.
Para alcancar o segundo objetivo, foi publicadoquiarto artigo com o objetivo de avaliar a
efichcia de uma variagdo da técnica de exposicAdERV. Com relacdo ao primeiro
objetivo, verificou-se que os parametros cardieg@s os biomarcadores de eficacia mais
estudados no TEPT e que a TCC tem o efeito de ireduzreatividade cardiaca,
comprovadamente no TEPT e potencialmente em otrtrastornos de ansiedade. Quando
medidos em repouso, esse impacto nao foi obsendgokenas a baixa frequéncia (indice
predominantemente simpatico) foi impactada pela f§G&hdo mensurada em repouso, Vvisto
gue diminui substancialmente em pacientes respoéesi@o tratamento. Os niveis de cortisol
tendem a variar de acordo com o momento do trat@mnetevando-se no periodo de
exposicao e reduzindo ao fim da terapia. Com relagdsegundo objetivo, verificou-se que a
TERV é tdo eficaz no tratamento do TEPT quanto & T&@m exposicao tradicional,
podendo ser uma poderosa ferramenta no tratamermadaientes resistentes.

Palavras-chave: terapia cognitivo-comportamentafapia de exposicdo com realidade

virtual, transtorno de estresse pos-traumaticonarcadores



ABSTRACT

The future of psychotherapy relies on the dialoghwihe basic science. The
convergence of these two areas is interesting Her advance of diagnosis accuracy, in
predicting response to treatment and for the imgmment and development of effective
interventions. This doctoral thesis aimed to: (leistigate the impact of cognitive-behavioral
therapy (CBT) in psychophysiological parameters; \(@rify the effectiveness of virtual
reality exposure therapy (VRET) in the treatmenpost-traumatic stress disorder (PTSD).
To achieve the first goal, three articles were higld: a systematic review of potential
biomarkers of CBT efficacy in the treatment of PT3D experimental study that evaluated
the impact of a CBT protocol in basal psychophysjalal parameters of patients with
PTSD; and a meta-analysis on the impact of CBTaarhrate of patients with different
anxiety disorders. To achieve the second objectavimurth article was published with the
aim of evaluating the effectiveness of a variatainthe exposure technique, the VRET.
Regarding the first objective, it was found thatdiac parameters are the most studied
biomarkers of efficacy in PTSD and CBT has theatftd reducing the cardiac reactivity in
PTSD and potentially in other anxiety disorders.éWmeasured at rest, this trend was not
observed. Only the low frequency (a predominangingathetic parameter) was impacted by
the CBT when measured at rest, since it reducestanitially in treatment respondents.
Cortisol levels tend to follow the treatment, rggim the exposure period and reducing by the
end of therapy. Regarding the second objectiweag found that the VRET is as effective in
the treatment of PTSD as CBT with traditional expes and can be a powerful tool in
treatment-resistant patients.

GONCALVES, Raquel. Impacto da terapia cognitivo-pomamental em marcadores
biolégicos e eficacia da terapia de exposicdo cealidade virtual para o transtorno de
estresse pés-traumatico. Rio de Janeiro, 2015. (Desgtorado em Saude Mental) — Instituto
de Psiquiatria, Universidade Federal do Rio deidanieio de Janeiro, 2015.

Keywords: cognitive behavior therapy, virtual reakxposure therapy, post-traumatic stress
disorder, biomarkers
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Apresentacao

O interesse pelo estudo do TEPT surgiu na épogaadimacdo em psicologia, durante
0 estagio no Laboratério Integrado de Pesquisa® dtdtresse (LINPES/IPUB), iniciado em
2007. Interesse anterior havia em compreendeedage entre 0s transtornos mentais e seus
reflexos bioldgicos. Ja estava claro que existia vasto campo a ser explorado,
especialmente com a incorporacdo de biomarcadaresampo da psiquiatria ocorrida nas
tltimas décadas (Singh & Rose, 2009). Descobestamntes ja haviam confirmado alteracfes
consistentes em alguns transtornos mentais. Portanproximo passo seria identificar,
aprimorar ou desenvolver tratamentos que pudessemiarizar alteracdes bioldégicas em
conjuncdo com as sintomatoldgicas. Seria possiedan a psicoterapia como ferramenta
para normalizar essas alteracdes? A terapia cegiitimportamental ja vinha se mostrando
eficaz através de estudos cientificos de alta dmddi metodoldgica. Diversos transtornos
mentais, incluindo o TEPT, ja se beneficiavam dguao de técnicas desenvolvidas a partir
do Modelo bifatorial de Mowrer (Mowrer, 1947), gexeplicava a aquisicdo e manutencao do
medo através dos condicionamentos classico e dpemnmais recentemente, Aaron Beck
com a terapia cognitiva (Rangé et al., 2007). Itotaseria possivel observar a regularizagédo
de alteracbes bioldégicas em pacientes acometidodrgastornos mentais através dessas
técnicas?

Tendo em mente essas perguntas, iniciei minha @asqabre o tema no mestrado,
gue resultou no artigo de entrada no curso de dmiddo(artigo 1), uma revisdo sistematica
acerca dos potenciais biomarcadores da TCC par&RTI.TEste foi o primeiro desta
compilacdo de quatro artigos que serédo defendidsiz iese.

Paralelamente, iniciei um projeto no LINPES emcpaa com a equipe de
psicofisiologia para o atendimento de pacientes d@gndstico de TEPT e monitoramento
de parametros psicofisiolégicos basais ao longwadamento, que culminou no artigo 2.

Durante o periodo de doutorado sanduiche, no gmafundei meus conhecimentos
sobre parametros cardiacos por seis mesef£eriro de Investigacion Mente, Cérebro y
ComportamientgCIMCYC) da Universidade de Granada, na Espanhgiwsa ideia de ampliar
a pesquisa para outros transtornos de ansiedajples oulminou na publicagéo do artigo 3, uma
meta-analise sobre o impacto da TCC na frequéranidiaca de pacientes com transtornos de

ansiedade.



Finalmente, impulsionada pelo desenvolvimento mieambiente virtual em parceria
com o Centro de Pés-graduacdo e Pesquisa em Emige(@PPE/UFRJ), posteriormente
utilizado para o projetontitulado “A Terapia de Exposicdo com Realidadatiél para
pacientes com TEPT controlada por um Sistema deécadguzzy’, surgiu outra questao de
pesquisa: a eficacia da TCC se expande a meiosamd@ncionais de conducdo da terapia?
Para isso, conduzi com meus colegas de laboraiére revisdo sistemética (artigo 4) para
verificar a eficacia da TERV no tratamento do TERIEm de participar da co-autoria de um
artigo sobre a montagem do ambiente virtual utllizgpara o tratamento de vitimas de
acidentes automobilisticos com diagndstico de TEPT.

Como resultado final da minha producéo, foram gablos cinco artigos como
primeira autora (Goncgalves et al., 2010; Goncalkesl. 2011; Gongalves et al. 2012;
Goncalves et al. 2015a), sendo um em fase fingulidicacdo (Gongalves et al., 2015b),
cinco artigos em parceria com meus companheirodableratorio (Lages et al.,, 2011;
Rodrigues et al., 2011; Rodrigues et al., 2014; édacet al., 2014; Oliveira et al., 2014) e
trés capitulos de livro (Ventura & Gongalves, 20Pbyto et al., 2011; Goncalves et al.,
2012). Os trabalhos defendidos nesta tese sadigssacientificos publicados como primeira
autora no periodo de 2011 a 2015. Os trabalhoantest podem ser localizados na secao de

anexos.
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Introducéao

Relevancia

O TEPT é causador de intenso sofrimento aos setedpees. A incapacidade de viver
sem que a memoria do evento traumético retornemeaf constante e intensa dificulta e por
vezes impede o funcionamento diario do individuonastido. Como consequéncia da
revivescéncia, sao constantes a hiperativacdo efrent qualquer estimulo que possa
desencadear, mesmo gue minimamente, a memoariadti@arrDeste modo, instintivamente o
individuo se isola, evitando entrar em contato osngatilhos que geram revivescéncia. Além
disso, o entorpecimento emocional afasta o indovidiel seu circulo social, incluindo amigos,
familiares e conjuge, 0 que pode acarretar prejeirovarios ambitos, como separacdes
conjugais, demissdes de empregos e dificuldadeslacionamento social. Dessa forma, sao
geradas e reafirmadas alteragbes cognitivas reladas ao medo, raiva, culpa, vergonha, que
estimulam ainda mais o isolamento (Cahil et al0920

A estigmatizacdo da doenca, em conjun¢cao com asegaéncias citadas no paragrafo
anterior, colaboram para o surgimento ou fortalecitm de crencas de incapacidade e
fracasso. Essas crencas influenciam o surgimensemtémentos disféricos e comportamentos
disfuncionais, podendo levar ao desencadeamentdefde2ssdo e outros transtornos que
podem agravar ainda mais o quadro e impactar emoeme a qualidade de vida do paciente
(Knapp, 2004).

Diante deste contexto, cabe referir a relevanciaedestudar profundamente as bases
desta patologia, assim como aperfeicoar os tratmexistentes, de modo que intervencdes
mais eficazes estejam disponiveis. A unido deetites areas do conhecimento pode auxiliar a
descoberta de fatores de predisposicédo, possioititantervencdes preventivas, diagnostico
mais preciso e a disponibilizacdo de tratamentesatjuiem o sofrimento desses individuos.

Isto posto, a proposta desta tese foi aperfeicotmatamento psicoterapico para o
TEPT. A TCC, em especial a terapia de exposicatyamente o tratamento de escolha para o
transtorno, mas sabe-se que um consideravel nloegracientes ndo responde ou abandona o
tratamento e que esta taxa pode chegar a 50% {Sabatier et al., 2008). Portanto, sendo o
TEPT um grave problema de saude publica, é fund@ingorimorar o tratamento para que se
obtenha maior taxa de sucesso. Este aprimoramente ger realizado na medida em que

forem identificados os mecanismos de acdo da terapiregularizacdo de marcadores



biologicos ocasionada pela TCC comprova de mawodijetiva a eficacia da terapia, além de

ampliar a possibilidade de aprimoramento do tratdmeo que, por sua vez, pode colaborar
para diminuir as atuais taxas de abandono e i alimentar a esperanca de que mais
pacientes sejam beneficiados (Cahil et al., 2009).
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Diagnéstico de Transtorno de Estresse Pds-traumnétic

Informacdes gerais

O TEPT é o transtorno mais incapacitante e fregquenécipitado por um evento
traumatico (Norris, 2002). Além disso, ele é o dexctranstorno mental mais prevalente do
Brasil, estando atrds somente de fobias especHickpressao maior (Ribeiro et al., 2013).
Em um estudo estadunidense classico, com 5.69Zcipartes, foi constatado que a
prevaléncia de TEPT ao longo da vida € de 6,8%antq a prevaléncia atual é de 3,5%
(Kessler et al., 2005). O unico grande estudo epiolégico brasileiro foi conduzido pelo
Instituto do Milénio em 2013, que investigou a céla entre eventos traumaticos e as
prevaléncias de transtornos mentais no Rio de rdaeiem Sao Paulo. Este estudo
multicéntrico entrevistou um total de 3.744 pess@®6% da amostra havia sofrido ao
menos um evento traumatico no Rio de Janeiro, engquam S&o Paulo essa taxa foi de
59.4%. Com relacdo a prevaléncia de TEPT, os eRgtapontaram taxas de 8,7% ao longo
da vida e 3,3% em um ano no Rio de Janeiro, eng@ntSao Paulo, a prevaléncia ao longo
da vida foi de 10,2% e a atual, de 5% (Ribeird.e813).

A maioria das pessoas que passa por um eventndti@o evolui sem desenvolver
TEPT (35-65%) ou se recupera de sintomas inicg®metaneamente (15-25%). Apenas 5%
a 15% passam a preencher critério diagndéstico pRRIT e 0% a 15% desenvolvem o0s
sintomas tardiamente (Bonanno et al., 2011). Nasai® ao certo o que determina o
desenvolvimento do transtorno, mas alguns fataedigponentes ja foram identificados. Um
estudo de revisdo realizado em 2000 por Brewinlabocadores verificou 14 fatores de
risco: género feminino, baixa idade, baixo nivatie@@condmico, baixo nivel educacional,
baixa inteligéncia, etnia minoritaria, histérico deenca psiquiatrica, abuso na infancia,
experiéncias traumaticas prévias, experiéncias ragsena infancia (excluindo abuso),
historico familiar de doencas psiquiatricas, gradel do evento traumatico, baixo apoio
social e ocorréncia de outros eventos estressapies o evento traumatico. Além disso,
alguns fatores que ocorrem durante o evento tracon@bdem aumentar as chances de
desenvolvimento de TEPT, como reacdes peri-tragast{Joseph e cols., 1994) ou a
percepcdo do individuo acerca do grau de contmiegesa situacdo (Whealin, Ruzek &
Southwick, 2008).
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Caracteristicas que parecem colaborar para a me@#we apos o0 trauma incluem a
resiliéncia. Este conceito € definido como a cajse de superar adversidades e € composto
por um conjunto de fatores, como capacidade decisolar problemas, responsabilidade,
autoestima, independéncia, bem-estar, iniciatiam humor,insight criatividade, dentre
outros. Pessoas resilientes conseguem “deixaum#rano passado” com mais facilidade que
as nao-resilientes. Embora este campo carecautiossie alta qualidade metodoldgica para a
comprovacéo de eficacia, a maior parte dos estexiegentes encontra resultados promissores
(Macedo et al., 2014).

16



Critérios Diagndsticos

De acordo com a quinta edicdo do Manual Estatigtié@@agnéstico de Transtornos
Mentais (DSM V), o TEPT é classificado como um tlasistornos relacionados a trauma ou
estresse (APA, 2013). Nesta categoria, estdo duduranstornos cuja origem esta associada a
acontecimentos estressantes ou catastroficos. iosqurefere ao TEPT, o evento deve
necessariamente ser traumatico, o que inclui mouteameaca de morte, lesdo grave ou
violéncia sexual. A exposicdo pode ser (1) dir@a.através de testemunho da situacédo, (3)
saber que o evento ocorreu com alguém préximo, sejgoviolento ou acidental, ou (4) ser
exposto a pormenores aversivos de um evento traamtiate ocorreu com outra pessoa, 0 que
inclui profissionais repetidamente expostos a egedesta natureza (critério A).

A partir do evento traumatico, outros critériossat@os a seguir, S840 essenciais para o
diagnéstico de TEPT.

Critério B: Estédo presentes nesta categoria sirgaalacionados a reexperimentacao.
Ao menos um dos sintomas deve estar presente parsecpreencha o diagndstico completo.

* Recordac0es aflitivas, recorrentes e intrusivasvamto;

» Sonhos perturbadores relacionados ao trauma;

* ReacOes dissociativas, nas quais 0 sujeito sem® S 0 evento estivesse

ocorrendo novamente (eflashback

* Mal estar diante de estimulos internos ou exteguesembrem o trauma,;

» Aumento da ativacéo fisiologica diante desses edbisn
Critério C: Os sintomas relacionados a este coitéorrespondem a evitacdo, de modo
gue deve haver ao menos um para o preenchimentaletondo critério diagndstico.

« Evitar memorias, pensamentos ou sentimentos asssca trauma;

» Evitar estimulos externos (pessoas, lugares, ceasesituacoes, objetos, etc.).

Critério D: devem estar presentes ao menos doisnsas de alteracdes negativas no

humor ou cognicéo.

* Incapacidade de recordar aspectos importantesafaev

» Crencas negativas persistentes e exageradas aoespsi mesmo, do mundo e
de outras pessoas;

* Pensamentos distorcidos a respeito da razao equadtsza do evento que leva

0 sujeito a culpar-se ou a culpar outros;

17



* Emocdes negativas persistentes, como medo, haarea, culpa, vergonha;

» Diminuicao do interesse ou participacédo em ativedaglgnificativas;

* Sensacéo de distanciamento dos outros;

* Incapacidade para experimentar emocdes positivas;
Critério E: este inclui sintomas relacionados aeraltbes na excitabilidade e
reatividade. Pelo menos dois deles devem estagmie=ss

» Dificuldade para iniciar ou manter o sono;

» Condutas imprudentes ou auto-destrutivas;

» Irritabilidade ou rompantes de raiva,

» Dificuldade de concentracéo;

* Hipervigilancia;

« Resposta de sobressalto exagerada.

Preenchidos esses critérios, € necessario questigam presentes por no minimo um
més (critério F), que causem prejuizo na vida dlividuo (critério G) e que nao sejam
ocasionados por uso de substancias ou condi¢coasasddritério H).

O DSM V, lancado em 2013, trouxe algumas mudangascritérios diagndésticos do
TEPT. Como a presente pesquisa teve inicio anass afgste periodo, utilizamos nos
artigos publicados os critérios vigentes no DSMRVNesta edicdo do manual, o TEPT era
classificado como um transtorno de ansiedade qomete individuos que sdo expostos,
testemunham ou tomam conhecimento de eventos tt@osé@xtremos envolvendo morte,
sério ferimento ou outra ameaca a integridadeafisklém disso, o individuo deveria
apresentar, no momento do trauma, reacao de inteado, impoténcia ou horror (critério
A). Para ser diagnosticado, o individuo deveriesgmtar, a partir de quatro semanas apos
0 evento, sintomas de trés classes:

1) Critério B: revivescéncia persistente do everimo se ele estivesse ocorrendo
novamente, o que pode vir na forma de pensamentasivos,flashbacksou pesadelos
recorrentes;

2) Critério C: evitagdo ativa de qualquer estimadsociado ao evento, como lugares,
pessoas, sentimentos, pensamentos ou situacéesive memoarias do trauma. E comum
ocorrer um entorpecimento psiquico ou embotamaminbing da responsividade geral,
no qual ocorre reducdo na capacidade de experimguotasquer sentimentos, tanto o0s
relacionados ao trauma quanto os nao relacionadwap sentimentos de intimidade,
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ternura e sexualidade. Seria como se o individcas$ie “anestesiado”, afastando-se de
atividades e pessoas em geral;
3) Critério D: excitabilidade aumentada, que pode abservada na forma de
respostas de sobressalto exageradas, hipervigi|andabilidade, insdnia ou agitacéo

frequente.

As principais mudancas entre as duas Ultimas esliciie DSM ocorreram: (1) na
modificacdo da categoria do TEPT, que é retiradgrdpo de transtornos de ansiedade e
passa a integrar uma nova categoria, a de traonstoefacionado ao trauma e estresse; (2)
no critério A, que eliminou a necessidade de reatfgetiva no momento do trauma e
modificou algumas especificagcdes sobre os tipaxgeriéncia traumética que podem levar
ao diagndstico. Um exemplo € a exposi¢cao indiretdarauma, que passa a ser restrita a
pessoas prOximas e a causas subitas e catastroficaefinicdo de trauma mudou
consideravelmente nas ultimas décadas, sendoéo@ o que mais sofreu alteracdes nas
edicbes do DSM (Luz et al., 2011); (3) na incorgamade mais uma dimenséo diagnostica,
gue inclui sintomas de alteracbes negativas no huwmaacognicdo e acopla sintomas de
entorpecimento emocional, antes incluidos na catege evitacdo. A inclusdo de novos
sintomas abre caminho para o0 aumento na heterageleede pacientes diagnosticados com
o transtorno (Zoellner et al., 2013).

No manual estipulado pela Organizacdo Mundial dad&gOMS, 1993), a décima
revisdo da Classificacdo Internacional de DoengatD-10), o TEPT encontra-se
categorizado nos critérios diagnosticos para reagémves ao estresse e os transtornos de
ajustamento, além de haver também o diagnésticealgio aguda ao estresse, ausente no
DSM. Os critérios apresentados no CID-10 para oTTE®b: sintomas iniciados ap6s a
vivéncia de situacdo ameacadora ou catastroficpepuecaria: angustia em quase todas as
pessoas, revivéncia do trauma na formafldshbacks memdrias vividas ou pesadelo;
comportamento de evitagdo persistente de qualgatsr fque lembre o trauma;
excitabilidade aumentada persistentemente ou icacigde de relembrar aspectos
importantes do trauma. Sao critérios semelhantesla®SM, contudo, mais abrangentes e
flexiveis (Kristensen, Parente & Kaszniak, 2005).

Em 2009, foram estipuladas p&ational Institute of Mental HealttNIMH) propostas
de mudanca nas categorias diagnésticas dos traastanentais, o que impactara futuras
pesquisas em psiquiatria e psicologiaR€&search Domain CriterigRDoC) preconiza que

sejam priorizadas dimensfes de comportamento ghs#rg medidas neurobiologicas, ndo
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considerados nos sistemas de classificacdo vigéhissl et al., 2010). Espera-se que
medidas biocomportamentais abram espaco para@arde categorias diagnosticas mais
especificas, que substituiiam os manuais como D®M CID, aumentando,

consequentemente, a precisdo nas areas da ps#&jeipsicologia.
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Tratamento

Existem evidéncias consistentes sobre a eficacia@a no tratamento de diversos
transtornos mentais. Dentre eles, incluem-se twamss invasivos do desenvolvimenithé
MTA cooperative groupl999), transtornos alimentares (Fairburn, Codp&hafran, 2003),
dor cronica florley, Eccleston & Williams, 1999depressdo maior (Parker, Roy, & Eyers,
2003) e transtornos relacionados ao medo, comattnarw de ansiedade social (Gould,
Buckminster et al., 1997), transtorno obsessivofdsivo (Van Balcon et al., 1994),
transtorno do panico (Gould et al,. 1995) e transtae ansiedade generalizada (Gould et al.,
1997).

Em uma revisdo de meta-anéalises que incluiu 1&tiamos, constatou-se tamanho de
efeito grande no tratamento com TCC para depress@mlar, transtorno de ansiedade
generalizada, transtorno do panico com e sem agweaftranstorno de ansiedade social,
TEPT, depressao infantil e transtornos de ansiedadieancia (Butler et al., 2005).

Desde a insercao do diagnéstico de TEPT no DSMrrideona terceira edicdo do
manual (APA, 1987), um consideravel volume de esuclentificos para o tratamento do
transtorno foi publicado (Cahill et al., 2006). NMatamento do TEPT, a TCC nado s6 €
considerada eficaz (Bisson, 2007), como tambénc@mendada como tratamento de escolha
(National Institute for Clinical Excellen¢c@005;Expert Consensus Pandl999; Bisson et al.,
2010).

O tratamento da TCC é estruturado, focal e de bilav&cdo, se comparado a terapias
psicodinamicas. Sua abordagem para o TEPT envdyesicoeducacdo sobre o transtorno e
o tratamento ao qual o paciente sera submetidcalgoms casos, a psicoeducacdo estende-se
aos familiares; (2) técnicas de manejo da ansiedpeeauxiliam a regularizacdo de sintomas
fisicos provocados pela hiperventilacdo; (3) redstacdo cognitiva, que envolve a
modificacdo dos pensamentos distorcidos e impreoitirelacionados ao trauma que
colaboram para manter os sintomas; (4) exposig&peactos relacionados ao trauma que nao
representam perigo real. A exposicdo € normalmesdézada na forma imaginaria, que
consiste na recordacao ativa do evento trauméatiawés, por exemplo, da fala ou da escrita,
e/ou ao vivo, na qual o paciente é encorajado aemtai estimulos reais que foram

condicionados ao trauma, como objetos, locais saqas (Foa & Rothbaum, 1998).
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A evitacdo encoberta durante a exposicéo imagid#ra@ulta o processo de extin¢cdo do
medo (Jaycox et al., 1998). A TERV € uma opcaoxp@®®Ecao em casos em que 0 paciente
tem dificuldade em engajar-se no relato traumaticono processo de imaginacdo. Também
possui a vantagem de simular cenarios do traunmag @uerras ou catastrofes naturais, de
maneira segura. Realizada em ambiente totalmemtiotado, pode-se reproduzir 0 evento
traumatico realisticamente, o que colabora paraaguéenica de exposicao seja realizada sem
a interferéncia de evitacao encoberta.

A TERV teve seu uso iniciado na década de 90 pdratamento do espectro autista e
reabilitacdo cognitiva. Seu uso em transtornosmdgedade foi primeiramente realizado em
estudo conduzido para o tratamento da fobia deaal(Rothbaum et al., 1995). Este
tratamento foi testado com sucesso em outras fasiascificas, fobia social e transtorno do
panico Meyerbroker & Emmelkamp, 2010)

Apesar de ser uma alternativa interessante panmatantento do TEPT, 0s poucos
estudos experimentais publicados possuiam protwcdheterogéneos e limitacbes
metodoldgicas. Além disso, ndo havia revisdes mitieas especificas para o tratamento
deste transtorno, o que dificultava o entendimesttore a real eficacia da TERV. Nesse
sentido, o campo clamava por artigos de revisaopguessem estimular novos estudos e

compreender as reais vantagens do tratamento @bichace virtual.
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Biomarcadores

Um marcador biolégico, ou biomarcador, € um parémnetganico objetivo que
indica um processo biolégico normal, patogénico umna resposta a uma intervencao
terapéuticaBiomarkers Definition Working Groy2001).

O campo da psiquiatria vem aumentando esforcosipeoaporar biomarcadores no
diagnostico, predicdo de resposta e tratamentaamstbrnos mentais (Insel et al., 2010;
Singh & Rose, 2009). O novo olhar sobre os transtomentais estipulado pelo RDoC
incentiva a criacdo e aperfeicoamento de tratarseqte tenham como alvo medidas
biocomportamentais especificas. Dentre os benpsfiprevistos por esse modelo esta o
aperfeicoamento do tratamento, tornando-o maiscég&meao problema. Investigar de que
maneira o tratamento impacta marcadores biol6gibosa campo para a selecdo de técnicas
mais direcionadas, desuso de técnicas menos efieaaprimoramento de estratégias mais
diretamente relacionadas ao transtorno do pontastke bioldgico (Ostergaard et al., 2014).

Ainda que seja incipiente o didlogo com a ciéndisida, a psicologia vem buscando a
utilizacdo de parametros biolégicos como forma bieeroavancos realizados no campo da
comprovacao empirica de eficacia. Nesse sentidag@ vez maior o numero de publicacdes
cientificas na area da psicologia que envolvamcéelacom esses parametros (Porto,
Gongalves & Ventura, 2011). A figura abaixo repnégea comparacao entre o numero de

publicacdes com neuroimagem e medicacao versusim@agem e psicoterapia até o ano de
2009.
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Figura 1: Medicagcdo e neuroimagem versus psicotesage neuroimagem. Retirado de
Porto, Goncalves e Ventura, 2011.

De acordo com a figura, é possivel observar o ndimestrito de publicacfes envolvendo
psicologia e neuroimagem em comparacao a psicuineuroimagem. Isto indica que ha um
vasto campo a ser explorado, embora o nimero deaciies esteja aumentando nos ultimos
anos. Em uma reviséo sistematica publicada recemtexnQuidé et al. (2012) observaram que
em pacientes com diagndstico de transtornos dedad® a TCC tem o poder de modificar a
ativacado de areas cerebrais prefrontais, provocandefeito “de cima para baixo”, enquanto
o tratamento farmacologico produz efeitos “de bgaca cima”, tendo em vista a reducdo da
hiperativagdo de regifes limbicas ap0s tratamertadcoldgico. Este resultado é coerente
com a ideia de que a TCC objetiva gerar novos dmados flexibilizando pensamentos
distorcidos acerca dos estimulos irracionalmemtgd@s, enquanto a farmacoterapia age mais
diretamente em regides cerebrais “instintivameligatas ao medo.

Espera-se que a pesquisa translacional em psiaocdsgieite o didlogo com o tratamento
farmacoldgico dos transtornos mentais, colaborgrata reduzir a taxa de mortalidade dos
transtornos, beneficiando pacientes resistentes temiamentos atualmente vigentes e

diminuindo o tempo de tratamento de pacientes @uespondem a terapias convencionais.
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Objetivos

A presente tese teve como objetivos:

1. Verificar o impacto da TCC em parametros psicoligiwos no tratamento de

transtornos de ansiedade, em especial o TEPT.

2. Avaliar a eficacia da TERV no tratamento do TEPT.



Métodos

A investigacdo do primeiro objetivo foi realizadm drés etapas: primeiramente,
através da realizacdo de uma revisao sistematitigo(dl) sobre o impacto da TCC em
parametros psicofisiolégicos geralmente alterado$EPT. Para tal, foi realizada uma busca
sistemética nas bases eletronitdksWeb of SciencePubMed/MEDLINE e Pilots (a maior
base de dados do mundo sobre TEPT). Em seguidegediizado um estudo experimental
(artigo 2), no qual foi administrado um protocole atamento cognitivo-comportamental
em pacientes com o diagnéstico de TEPT atendidesmlatério do Instituto de Psiquiatria
da UFRJ. Finalmente, foi conduzida uma meta-analigvisdo sistematica (artigo 3) sobre o
impacto da TCC na frequéncia cardiaca de pacientaedranstornos de ansiedade através de
buscas eletrénicas nas bak&isVeb of Sciencd?ubMed/MEDLINE e PsychINFO.

O segundo objetivo foi alcancado através de umms&evsistematica (artigo 4) de
estudos que administraram protocolos de TERV enep@s com TEPT. As mesmas bases
eletrOnicas utilizadas no artigo 3 foram investagadesta reviséo.

Detalhes dos métodos empregados nos quatro estudas descritos nos respectivos

artigos incluidos nesta tese.



Artigos
Artigo 1

Revisao da literatura

Potenciais biomarcadores da terapia cognitivo-comportamental para o transtorno de
estresse pds-traumatico: uma revisao sistematica

Potential biomarkers of cognitive behavior-therapy for post-traumatic stress disorder: a systematic review

Raquel Goncalvest2, Ana Cristina Lages!, Helga Rodrigues?, Ana Liicia Pedrozo!, Evandro Silva Freire Coutinhos,
Tom Neylant, Ivan Figueiraz, Paula Venturat2

¥ insfitufo de Fsicofogia, Universidade Fedara! do i de JSanairo (LIFRUL

? instituto de Fsiquistria, UFALL

1 Daparamanto da Epidermiologia, Fscola Nacional de Saddo Pabfica (ENSP-Foorz].

* Dgpartamento & Peiquiatria, University of Califomniz, Veterans Affairs Madica! Dontar, San Francisca, USA

Recebido: 137010 - Aceito: Z7/12/2010

Resumo

Contexto: O estabelecimento de biomarcadores relacionados & lerapia cognitivo-compertamental (TCC) ¢ uma maneira de consolidara eficicia do tratamento
de forma mais objetiva, sendo critico para o avanco desse campo de pesquisa. Objetivos: Foi realizada uma revisio sistemitica de estudios que: 1) utilizaram
parimetros biologicos para verificar a eficicia da TCC no tratamento do transtorno de estresse pos-traumdtico (TEPT); e 2) utilizaram esses parimetros como
preditores de resposta & CBT. Métodos: Foram conduzidas buscas eletrémicas nas bases PubMed/Medline, ISI/Thompson Reuters ¢ Pilot. Resultados: Doze
artigos foram selecionados para esta revisdo, sendo quatro deles estudos sobre predicio de resposta ao tratamento. Fol observada relacio entre a eficicia da TCC
e modificaghes nesses parimetros, sendo a resposta da frequéncia cardiaca 4 evocagdo de sintomas o parimetro mais utilizado até o presente momento. Sua redu-
cdo estd associada 3 melhora nos sintomas de TEPT. Potenciais biomarcadores de predicio de resposta encontrados inchuem Sa-redutase, ativacio da amigdala,
ativagdo e volume do cortex cingulado anterior e frequéncia cardiaca. Conclusdo: Apesar da escassez de estudos e das limitagdes metodologicas neles observadas,
investigagdes iniciais sugerem que os biomarcadores da TCC em pacientes com TEPT poderio ser ateis para o monitoramento mais objetivo dos efeitos do
tratamento, identificagio de predicdo de resposta e para o desenvolvimento de estratégias mais eficazes de tratamento e prevengio do desenvolvimento de TEPT.

Gongalves R, ef al. / Rev Psiq Clin. 201 1;38(4):155-60

Palavras-chave: Transtorno de estresse pos-traumdtico, terapia cognitivo-comportamental, biomarcadores, revisio sistemndtica.

Abstract

Background: The establishment of biomarkers related to cognitive-behavior therapy (CBT) is a method to objectively consolidate treatment efficacy, which is
critical to advancing the field Objectives: We systematically reviewed studies that used biological parameters to assess the efficacy of CBT for the treatment
of post-traumatic stress disorder (PTSD) and studies that used these parameters as predictors of response to CBT. Methods: Computerized literature searches
were conducted in PubMed/Medline, 151/ Thompson Reuters, and Pilot databases using both thesaurus and free-word search terms. Results: 12 articles met the
selection criteria. 4 of them were response predictors studies. A relationship was found between CBT efficacy and changes in the measured parameters, with
heart rate responses to symptom provocation being the parameter most often studied. The reduction in hearl rate was associated with an improvement in PTSD
symptoms. The potential biomarkers of response predictions found included Sa-reductase, amygdala activation, activation and volume of the anterior cingulate
cortex, and heart rate. Discusslon: Despite the scarcity of studies and their methodological shortcomings, initial investigations indicate that biomarkers of CBT
in PTSD patients hold promise for more objective treatment outcome monitoring, identification of response predictors, and for developing novel treatment
and prevention strategies.

Gongalves R, ef al. / Rev Psig Clin. 2011;38{4):155-60
Keywords: Post-traumatic stress disorder. cognitive-behavioral therapy, blomarkers, systematic review.

lnlrudug:iin Atualmente, alguns estudos tém se preocupado em obter maior
confiabilidade em seus dados. Para isso, estio sendo utilizadas para
a avaliacdo de sua eficicia, além dos instrumentos psicométricos,
medidas puramente objetivas, como as alteragdes de parimetros

A eficacia da terapia cognitivo-comportamental (TCC) no trata-
mento do transtorno de estresse pos-traumdtico (TEPT) é bem
documentada‘=. A TCC tem sido considerada um dos tratamentos biologicos relacionadas 4 terapia®. As medidas de parametros bio-
de p Dmeta esculh.a_pa{a pasg Iranston}os. A base para a ava_.ha_t;:!o lagicos sio mais confidveis do que os resultados provenientes de
de sua eficdcia tem sido a utilizacdo de instrumentos psicometricos  oerajae yma vez que ndo estdo sujeitos aos vieses que permeiam as
{em sua maioria, escalas de autorrelato), que, administrados antes medidas psicomeétricas.

€2ptis Out-a0 lopgﬂ- o Iratamenkn, apomfanmy pare diminu_ig:acr dos Outra preocupagioe com o uso de medidas psicométricas € rela-
sintomas experimentados. E_ntrelanm. s l_m_p urtant_eltn‘utagiﬂ de cionada a sua generalizacio de estudos clinicos sem a utilizagdo de
se basear nos autorrelatos ¢ que eles sdo sujeitos a diversos vieses,  placebo, 4 utilizacao de biomarcadores validos podera aumentar a
particularmente na drea da traumatologia. Por exemplo, Marmar’  copqahilidade de estudos que testam a eficacia da psicoterapia nos
aponta que os pacientes com TEPT podem omitir sintomas por quais uma condicdo controle confiavel ndo ¢ viavels,

causa da estigmatizacio da patologia, sendo também comum o Outro importante papel dos biomarcadores ¢ a sua utilizacio
relato exagerado de sintomas com o objetive de usufruir beneficios para o aprimeramento do tratamento. Uma parcela de sujeitos,

FovermATHENtaLs. que pode chegar a 50%. ndo responde ao tratamento convencional

Enderago pare comespandéncia; Raquel Gongalves. Aua Tomas Comack, 85, Camboinhas — 24358-631 — Niterdi, RJ. E-mail: mponcalves raquel@gmail com:
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com TCC ou desiste dele®. Uma possivel fonte de aprimoramento
da terapia ¢ descobrir quais parametros biologicos — cerebral, neu-
roendocrino e/ou psicofisiologico — sdo alterados em decorréncia
da TCC e se 0s novos padrdes de funcionamento sao compativeis
com 05 dados clinicos ao término da terapia. Dessa forma, pode-se
personalizar o tratamento considerando-se que uma dada técnica
atua na modificagio de um determinado biomarcador ou aperfeicoar
o tratamento de modo que atue mais diretamente na modificagdo
desse parametro.

Além disso, a identificacdo de alguns “biomarcadores-chave™
em determinados individuos pode facilitar a prevencio do desen-
volvimento de psicopatologias, o que poderia ser feito mediante a
elaboracdo de programas de intervencao que atuem nesse sentidot.

O proposito deste artigo ¢ proceder a uma revisdo sistematica
dos estudos que se utilizaram de parametros biologicos para ava-
liar a eficacia da TCC no tratamento do TEPT, além de investigar
preditores biologicos de resposta ao tratamento. A nossa hipotese
& de que a TCC é capaz de modificar parametros biologicos rela-
cionados ao TEPT.

Metodologia

Selecdo dos estudos

Algumas condicdes foram adotadas para fazer a selecio dos estudos.
Primeiramente, foi realizada uma busca eletronica em 19 de agosto
de 2009 nas bases ISI/ Thompson Reuters, PubMed/Medline e Pilots.
Na base ISI/ Thompson Reuters, restringiu-se a busca a arficles e nofes.
Na base PubMed/Medline, as buscas dos termos TEPT e TCC foram
realizadas seguindo a terminologia sugerida pelo MeSH Daftabase,
enquanto os termos biologicos foram pesquisados diretamente no
Advanced Search. Dado que a base Pilots é diretamente relacionada
a estudos sobre trauma, as palavras-chave relacionadas a TEPT fo-
ram omitidas. Posteriormente, os resultados das buscas individuais
foram combinados.

Para evitar que artigos que se encaixassem no perfil pesquisado
fossem omitidos, além das buscas realizadas nessas bases, foram
realizadas novas buscas nas referéncias bibliograficas de cada artigo
selecionado para a revisdo, assim como nos artigos que fizeram cita-
cio desses estudos. Artigos originais, brief reports e cartas ao editor
publicados em linguas além da inglesa foram considerados para a
inclusio. Artigos de revisdo, capitulos de livro, teses e dissertagdes
foram excluidos.

Foram adotados como critérios de inclusdo o emprego de técnicas
cognitivas e/ou comportamentais, a participacdo de sujeitos com
diagnostico de TEPT e a avaliacio de parametros biologicos antes
e apds a terapia. Artigos que utilizaram técnicas psicoterdpicas de
outras abordagens foram excluidos. Além disso, foram incluidos es-
tudos que utilizaram pacientes com comorbidades psicopatologicas.
Estudos de caso, definidos por Pincus ef al.iz como apresentagdes de
10 casos ou menos, foram excluidos.

Resultados

Dios 308 artigos que se encaixaram nos critérios desta revisdo sis-
tematica, foram excluidos 30 artigos que ndo investigaram TEPT
ou nos quais os participantes preenchiam critério diagnostico
somente para TEPT parcial, 77 estudos que utilizaram técnicas
de outras abordagens psicoterapéuticas que ndo a TCC, 82 artigos
tedricos, teses ou dissertacdes, 16 estudos que ndo fizeram uso de
parametros biologicos para avaliar a eficacia da terapia, 7 estudos
com animais, 3 estudos de validacio de instrumentos, 50 revisdes
e 22 estudos de caso. Cinco artigos foram selecionados a partir das
listas de referéncias. Dessa forma, a analise final foi baseada em 12
artigos, sendo 4 deles estudos de predicdo de resposta ao tratamento.
Os estudos estdo sumarizados nas tabelas | e 2. Considerando-se
todos os estudos selecionados para esta revisdo, um total de 333
pacientes foram avaliados, sendo 187 deles selecionados para os
ErUpos experimentais.

Correlatos biologicos dos estudos de eficacia

Estudos com pardmetros neuroenddcrings

Um estudo que utilizou parimetros neurcenddcrinos, conduzido
por Smyth ef al.%, foi considerado para a nossa andlise. O estudo
consistiu em um ensaio randomizado-controlade, e o numero total
de participantes no grupo experimental foi 15. A mensuragio dos
niveis de cortisol foi realizada somente na etapa de follow-up, trés
meses apos o procedimento. Embora os autores ndo tenham verifi-
cado melhora nos sintomas, o resultado apontou maior atenuacdo
de cortisol no grupo experimental diante de lembrancas do trauma
quando comparado ao grupo controle.

Estudos envolvendo pardmetros psicofisioldgicos

Foram identificados sete estudos envolvendo parametros psicofisiolo-
gicos. Dois deles utilizaram eletromiografia para mensurar a eficacia
da TCC, sende um deles um estudo randomizado-controlado!s,
enquanto o outro foi um estudo ndo controlado's. Somando-se o nu-
mero de participantes submetidos 8 TCC nos dois estudos, chegou-se
a um total de 39 participantes (todos veteranos de guerra). Ambos
utilizaram inundagdo como técnica a ser testada, e os parametros
analisados incluiram, além de eletromiografia facial, frequéncia
cardiaca e condutancia da pele (CP) durante as sessdes. Boudewyns
e Hyer relataram que a diminuicio do EMG ndo foi estatisticamente
relacionada a diminuicdo das medidas psicométricas. Similarmente,
Pitman et al.*= ndo encontraram relagio estatistica entre a diminuicdo
no EMG e a diminuicio das medidas psicomeétricas.

Com relacio a condutancia da pele, trés estudos, incluindo os
dois estudos acima citados, utilizaram CP para mensurar a eficaciada
TCCee, Considerando-se todos os estudos, o nimero de participantes
no grupo experimental foi 64. A diminuigio da CP em resposta a
lembrancas do evento traumatico foi estatisticamente relacionada a
diminuicdo dos parimetros psicométricos, sem diferenca estatistica
entre as duas intervengdes. Houve, contudo, uma queda mais pro-
nunciada na reatividade no grupo experimental quando comparado
ao grupo controle. O grupo experimental mostrou diminuicio da
reatividade em duas de trés repeti¢des do audio, enquanto o grupo
controle mostrou diminuicio somente em um dos dudios». Houve
uma tendéncia a diminuicio da CP em outro estudo's, e no terceiro
estudo’s ndo houve diferenca significativa na CP no grupo experi-
mental. Além disso, esse tltimo estudo ndo detalhou os resultados
relacionados a CP.

Sete estudos utilizaram frequéncia cardiaca para avaliar a efi-
cacia da TCC, sendo quatro deles estudos controlados. No total,
84 pacientes foram submetidos a TCC. Foi observada uma relagio
entre a reducio da frequéncia cardiaca e a resposta 4 TCC em seis
dos sete estudos selecionados. Houve reducio da frequéncia car-
diaca em resposta a lembrancas do trauma no grupo submetido
ao tratamento comparado ao grupo controle em trés estudosis7 e
tendéncia a reducio em outros trés estudostate%, Todos esses artigos
utilizaram paradigma de provocacdo de sintomas. O tnico estudo
que nio encontrou essa relacio empregou metodologia de repouso.

Pressdo arterial foi utilizada em dois estudos, sendo ambos
o0s estudos randomizados-controlados. Um total de 37 sujeitos foi
submetido & TCC, somando-se o nimero de participantes nos dois
estudos. Em um deles, ndo houve diferenca na pressio arterial apos
otratamento's, enquanto o outro estudo relatoun reducdo significativa
na pressio sistolica apos o tratamento™,

Estudos envalvendo neuraimagem

Foi identificado um estudo nio controlado que utilizou IMRI em 13
participantes. Apds a terapia, houve aumento da ativacdo de dreas
cerebrais envolvidas em cognicao social (giro temporal medial es-
querdo, relacionado a empatia, giro cingulado posterior, giro frontal
medial e giro temporal superior medial esquerdo associado ao per-
dao), acompanhado de melhora nos sintomas, conforme evidenciado
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pelas escalas. A associacio dessas dreas cerebrais com empatia e per-
dio foi previamente identificada pelos autores® em um paradigma no
qual 10 voluntarios foram convidados a fazer julgamentos baseados
em cendrios sociais. O giro frontal superior esquerdo, giro orbito-
frontal e precuneus foram ativados por julgamentos de empatia. No

Tabela 1. Estudos selecionadas
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estudo conduzido por Farrow ef al.2, os sujeitos foram engajados em
tarefas que envolviam especulacio da intencdo de outros, invocando
empatia e perdao, e estas eram alternadas com cenas que envolviam
julgamentos sociais antes e apos a terapia. O tratamento com TCC
utilizado nesse estudo incluiu um componente de perdao.

Estudo Delineamento Procedimentos Medidas bioldgicas Eficacia da TCC Mudangas bioldgicas
Smyth et al=. 2008 Randomizado. Piacebo (n | 3 sessbes de escrita Corfisol {salvar) Sem mudangas Atenuacio das respostas
=10] ou escrifa expressiva | expressiva (207 cada significativas nos de cortisol durante
[n=15}. Total: n=25 com 15" de intervalo — sintomas de TEPT. rememaoragao do frauma
fndas realizadas em 1 Meihora no humar Mo grupa experimentai®
dia). Cortisol analisado no pos-tratamento e maior
somente no foliow-up recuperagao apds 20 min
de repousn
Boudewyns e Hyens, 1990 | Randomizado. 10-12 sessies semanais | EMG frontal, frequéneia | Grupo de inundag2o Diferenga na CP no pos-
Inundagdc (n= 19 ou de 50 min cada cardiaca. condutancia mastrou melhora nos fratamento comparando
aconselhamento (n=13]. da pele sinfomas comparado 20 ambos os grupos®. FC e
Total: n=38 prupo controle de acordo | EMG mostraram maior
com o VET* tendfncia a reducio no
grupo expenimental**
Pitman et a/, 1936 N&o controlado. r= 20 12 semanas de FC. CE, EMG frontal Diminuic3o dos sintomas | Redug3o em todas as
inundagio/relaxamento | lateral esquerdo e EMIG | de evitagdo e intrusBes™ | varidveis, massda FC
Corugadar esquerdo e melhora em ouiros maostrou redugo™
sinfomas™™®
Blanchard Randomizado. TCC B-12 sessfies de escrita, | CF pressdoarterial e FC | Redugdo no CAPS no FC diminuiu no grupo
et aiw, 2002 [n=75], aconselhiamento | exposiglo in wivo, grupo experimental™ gxpenmental™
[n=26} e lista de espera | relaxamento, técnicas
[n=232}. cognitivas
Total: n=73
Frugh et af1, 1956 NZo controlado. n= 11 29 sessies durante FC Efeitos do tratamentono | Reatividade da FC
17 semanas de CGl, HAMA, aumentodo | diminuiu no pds-
Trauma Management nimero de horas de sono | tratamento comparada 20
Therapy |exposicdo, £ atividades sociais® e pré-fratamento®
psicoeducagdo, 55T e CAFPS (tendéncia)
prética programada)
Cooper & Clumee, 1983 N&o randomizado. G-14 sessfes de 90 FC Reducdo da revivesséncia. | FC ndo se mastrou
n=14 min cada {uma ou duas e distdrbios do sono. reduzida no grupo
VETES pOr semana) de Reducdo no 5TA| e BDI gxperimental, mas
inundagan/relaxamanto aumentou no grupo
controle®™
Fecteau e Nicki=, 1999 Randomizado. TCC {n = 10y | B-10 sessies da FC Efeitos do fratamenio Reatividade diminuiu mais
ou lista oe esperain = 10]. | psicoecucagao, detectados pelas N0 grupo experimental™™*
Total: n=20 relaxamento, exposigac, entrevistas estruturadas,
regsiruturacio e questiondrios de
autoinstregdo autarrelato e testas
comportamentais no
prupo experimental®
Hinton et af=, 2009 Randomizado. TCC {n = 12} | 12 semanas de PressHo arterial sistalica e | Melhora mais acentueada | Pressdo arterial diastdlica
ol |ista de espera (n =12, | reestruturaciio cognitiva, | diastolica, FC N grupo experimental. e FC**. Aedugao
Total:n=24 respiragao diafragmatica, Reguiagdodaemogioe | na press3o arerial
relaxamenio muscular, o panico sistolica®, que foi mais
peicoeducagao, correlacionada & melhora
jmageamento guiado, na reguiagao de estados
EXposicao internceptiva afetivos negativos
Farrow: et a2, 2005 NZo controlade. n=13 4-10 sessfles da TCC MRl (areas cerebrais) Reducdo no CAPS apés o [ Aumento da ativago de
incluindo componente de tratamento®. Tend&ncia & | Areas cersbrais envolvidas

perddo. N3o especifica as
técnicas empregadas

redug2o no |AI e EA*™

Bm cognigao social
|giro temparal medial
Bsquerdo, relacionado &
empatia; giro cingulado
paosterior, giro frontal
medial e giro temporal
superior medial —
aS50CIat0 a0 perddo)

*: gstatisticamante significativa; *°: rdo estatisticaments significativo; VET: Voterans Adjustmant Scate; GGl impressao Clinice Globa!; HAMA: Excala de Ansisdads Hamilion; CAPS: Chinician-
Administered PTSD Scalg; BOL Inventario Beck de Depressio; SPAL Social Phohia and Anvety invemiory, AXC Spiaiberger Angar Expression dmverfory; STAL Invertano Spielbarmer de Ansiedade
Trago-gsteda; IRl infarpersanal Heactivity Index EFl: Enright Forgivermass Invamiory, SST: Social Shills Training; FC: frequiéncia cardiaca; CP: condutdncia da pele.
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Estudn Delingamentn Protocolo TCC Procedimentos Madidas bioligicas Resultados
Pitman et ai%, 1996 N&o controlado: n=20 12 semanas da inundagZo | Monitoramento durante a | FC, CP EMG FC aumentada antes do
€ relaxamento primeira e a ditima série tratamento foi associada
das sessies de inundagdo 2 melhor resposta
terapéutica [reducio de
pensamentos intrusivos)
Yehuda st ai=, 2009 Randomizado. Exposicin | Nio especificado Coletada golongode 24 | Cortisol e alguns de seus | Bee-redutasa (metabdlito
profongadain = 14) ou horas pela urina antes metabdlitos do cortisol) estava
orientagao fn=14L. e apisofiratamentoe 3 70% diminuida no
Total: n=128 meses apds [ folow-upl. pré-tratamento em ndo
Mensuragdo em linha respondentes. Nenhum
de base outro hormanio foi
preditor
Bryant et al=, 2008 Nao controlado. 8 sessbes semanais de Escangamento antes Areas cerebrais (IMAI) N&0 respondentes
Diagnosticados com TEPT. | psicoeducac3o, exposic30 | do tretamanto e tinham maior ativagao da
n="14. imagindria, reestrutura¢3o | durante a visualizagio amipdaia bilateraimente
Totzln=28 cognitiva e prevencdo de | de imagens de guatro £ cortex cingulado
recalda homens e guatro anterior ventral direito
mulheras expressando durante 3 apresentagdo
medo, altermadas com de estimulos antes do
expressies nautras tratamenta
Eryant et ai®, 2008 TEFT: n=13. Histfria 8 sexshes semanais de Escaneamento antes g Areas cerebrais Respondentes tinham
detrauma e sem TEFT psicoeducagdo, exposic2o | apos o tratamento (ressonancia magnetica maicr volume do cortex
n="13. Sem histdria de imagindna, reestrutura¢3o | [mensurag3o dovolume) | estrutural — MAT) cingulado anterior rostral
trauma: n=13. cognitiva e preven;do de comparados a no
Toizl:n=39 recaida respondenies

Comrelatos bioldgicos de predicio de resposta

Quatro estudos que investigaram predigdo de resposta @ TCC
mediante parametros biolégicos mensurados antes do tratamento
foram encontrados. Os parametros acessados por esses estudos
mostraram-se bons preditores de resposta. Foi observado que os
14 nio respondentes & TCC possuiam niveis de 5a-redutase (um
metabolito do cortisol) 70% mais baixos que os 14 respondentes?.
Outro estudo mostrou que os ndo respondentes 3 TCC tinham maior
ativacdo da amigdala bilateral e do cortex cingulado anterior direito
ventral durante a apresentacio de faces com medo e neutras compa-
rados aos respondentes?. Além disso, respondentes ao tratamento
tinham maior volume no cortex cingulado anterior rostral, em relagio
aos ndo respondentesz:, O aumento da frequéncia cardiaca antes do
tratamento foi preditor de resposta favoravel & TCCrs, Cortisol e
alguns de seus metabolitos, contudo, ndo foram bons preditores de
resposta 4 TCC,

Discussio

Até o presente momento, nenhuma revisdo sistemdtica sobre mu-
dancas biolégicas como marcadores de eficacia da TCC em pacientes
com TEPT ou sobre a utilizacdo desses marcadores como preditores
de resposta foi publicada.

Foi observada uma tendéncia ao aumento de publicacdes envol-
vendo medidas biologicas em resposta ao tratamento. De 1985 a 1990,
somente dois estudos foram identificados e de 1991 a 1995 nenhum
estudo fol identificado. Contudo, de 1996 a 2000, trés publicacdes
satisfizeram nossos critérios, e ainda mais estudos foram identificados
apos 2005 (cinco estudos de 2006-2009).

Correlatos biologicos de estudos de eficacia

Em geral, s resultados da pesquisa desta revisdo sistematica apotam
a hipdtese de que a TCC € capaz de modificar pardmetros biologicos.
A maioria dos estudos observou alguma evidéncia de mudanca nesses
parametros em associacdo com a resposta ao tratamento avaliada
por escalas psicomeétricas.

Com relagio a frequéncia cardiaca, a maioria dos estudos mos-
trou uma correlacdo entre a resposta d TCC e a reducio da reatividade

cardiaca associada ao script traumatico. Até o presente momento,
esse parametro é o mais promissor biomarcador de eficacia da TCC
em virtude da associacio com a resposta ao tratamento e ao maior
nimero de estudos que fizeram sua utilizacdo em comparagdo com
outros parametros. Esse dado é explicado pela facilidade de imple-
mentagdo desse parametro, além da sua alta sensibilidade a pistas
traumdticas. Além disso, a frequéncia cardiaca tem sido considerada
um dos mais promissores correlatos biologicos do TEPT2,

EMG e pressdo arterial ndo pareceram ser potenciais indicado-
res da eficacia da TCC no tratamento do TEPT. Nos dois estudos
que foram selecionados para esta revisdo sistematica, a avaliacio
da mudanca nesses dols parimetros apos o tralamento nao esteve
relacionada a mudanca observada nas escalas psicométricas, com
excecio da pressdo sistalica em um dos estudos. E necessaria a re-
plicacdo desses achados para que se possa chegar a conclusdes mais
consistentes acerca desses dois parametros.

A reatividade do cortisol ao scripf traumatico também ndo pa-
receu estar associada a resposta ao tratamento com TCC. Contudo,
sujeitos que receberam sessdes de escrita expressiva para o tratamento
do TEPT apresentaram menor reatividade ao script traumatico re-
lacionada ao cortisol, sugerindo que a resposta ao tratamento estd
associada @ melhora na capacidade de regular a resposta ao estres-
se. Este estudo, contudo, envolveu somente trés sessoes de escrita
expressiva, o que ¢ considerado insuficiente para produzir efeitos
terapéuticos?. Também é digno de nota o fato de este estudo ndo
informar se os participantes possuiam comorbidades psigquiatricas
como depressio maior, considerada uma comorbidade comum no
TEPT que estd associada a elevados niveis de cortisol= e, por isso,
pode ter interferido nos resultados do estudo. Niveis de CP mostra-
ram resultados inconsistentes, ja que esse parimetro fol associado
a resposta ao tratamento com TCC em apenas um dos trés estudos
nos quais ele foi mensurado. Dadao que o nimero de estudos ainda
& limitado, mais publicagdes sdo necessdrias para que se chegue a
conclusées mais consistentes.

O tratamento eficaz com TCC foi associado ao aumento de dreas
neurais envolvidas em cognicdo social, como o giro temporal medial
esquerdo, que foi anteriormente relacionado 4 empatia, e o giro
cingulado posterior, o giro medial frontal e o giro medial superior
temporal esquerdo, que foram anteriormente associados ao perdao.
E interessante notar que, apesar de ser uma das mais promissoras
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tecnologias, o imageamento funcional foi pouco utilizado até o
momento em estudos realizados com pacientes com diagnostico de
TEPT=. Contude, a utilizagio de £MRI envolvendo pacientes com
transtorno obsessivo-compulsivo, fobias especificas e transtorno
do panico ¢ mais difundida®. Novamente, mais investigacdes sdo
necessdrias para avaliar até que ponto a resposta ao tratamento esta
associada a determinados padrdes de ativacio neural, conforme
observado em outros transtornos de ansiedade.

Correlatos bioldgicaos de predicao de resposta

Apesar do numero limitado de artigos encontrados, alguns parame-
tros parecem ter potencial clinico para predizer a resposta a TCC,
sendo eles a enzima Sa-redutase, ativacio da amigdala, ativagdo e
volume do cortex cingulado anterior e frequéncia cardiaca. As exce-
ches incluem o cortisol e alguns de seus metabolitos. Yehuda et al=
observaram baixos niveis de Sa-redutase em sobreviventes do Holo-
causto e sugeriram que essa redugdo pode ser um fator de risco para
o desenvolvimento de TEPT. A maior ativacio da amigdala em nido
respondentes e o maior velume do cortex cingulado anterior em res-
pondentes antes do tratamento sio compativeis com o modelo neural
aceito para o TEPT=31, que & baseado em dados de neuroimagem que
mostram exagerada ativacio da amigdala e ativacio diminuida em
dreas frontais. Apesar de alguns dados demonstrarem que a ativagio
da amigdala durante o tratamento com exposicio é requerida para que
o processo de extingiio ocorra, dependendo da pravidade do TEPT, a
excessiva ativagdo dessa drea é prejudicial ao processamento do medo,
talvez porque possa ser mais dificil regular a ansiedade eliciada pela
TCC nesses casos®. A maior ativacio do cortex cingulado anterior
pode ser associada a rapida apresentacio dos estimulos temidos que
nio eram percebidos conscientemente, engajando, dessa forma, redes
subcorticais. Finalmente, a maior reatividade da frequéncia cardiaca
em respondentes pode ser explicada pelo maior engajamento no
processo de exposicio a pistas traumaticas.

O estudo conduzido por Hinton ef al> foi o tnico que ndo
fez uso do método de provocacio de sintomas para mensurar um
parametro biologico. Todas as outras publicagdes utilizaram essa
metodologia, o que permite maior comparagio entre os artigos se-
lecionados. A comparagdo dos dados presentes nesses estudos ainda
assim ¢ limitada por causa da variabilidade no momento da coleta
dos dados. Por exemplo, alguns estudos analisaram o primeiro ou o
ultimo minuto da provocacio de sintomas ou 0s momentos de pico
na resposta aos estimulos,

Limitacoes metodologicas dos estudos revisados

Varias limitagdes foram observadas nos artigos incluidos na nossa
andlise. Amostras pequenas, com 7 de 10 estudos utilizando amos-
tras menores que 30 sujeitos (ndo incluindo os estudos de predicao
de resposta), foram a primeira e mais proeminente limitagio.
O fato de a maioria desses estudos contar com amostra pequena
pode explicar a falta de significincia estatistica observada em
alguns parametros com relagdo ao resultado da TCC. Varios estu-
dos relataram tendéncia  nao significincia entre seus resultados.
Problemas adicionais incluiram a auséncia de informacio a respeito
do uso de medicacio psicotrdpica por parte dos participantes de
trés dos estudos selecionados e uso de medicagido psicotrapica nao
estabilizada em quatro dos estudos. Um dos estudos permitiu que os
participantes se mantivessem em outros tratamentos psicoterapicos
durante a pesquisars. Cinco dos estudos ndo descreveram a presenga
de comorbidades psiquidtricas e um estudo relatou a presenca de
comorbidade, contudo sem especificar a condigio comorbida. Alem
disso, seis dos artigos descreveram comorbidades que incluiam de-
pressdo maior. A auséncia de controle para comorbidades é relevante
por causa da possibilidade de parametros biologicos serem alterados
em virtude da presenca de outros transtornos psiquiatricos, o que
pode levar a alteracdo dos dados. Decidiu-se incluir estudos ndo
controlados em virtude da falta de artigos nesse campo de pesqui-

sa. Entretanto, a possibilidade de efeitos placebo nos ensaios ndo
controlados deve ser considerada, ja que esse dado pode invalidar
alguns dos achados.

Ja que esse & um campo incipiente, os dados devem ser interpre-
tados com cautela. O uso de diferentes metodologias e instrumentos
de avaliacdo torna dificil a generalizagio dos resultados. Também
& digno de nota o fato de a nossa busca ter sido restrita a artigos
publicados eletronicamente, o que pode ter omitido estudos que
seriam incluidos nesta revisio.

Potenciais implicacoes clinicas

Apesar dos grandes avancos observados na drea da neurociéncias/
neurobiologia, ainda ha poucos estudos na literatura psicologica
que dialogam com essa drea, a qual pode oferecer contribuicdes
extremamente uteis para o entendimento da atuacio da terapia no
organismot!. Segundo Beauchaine et al't, "o uso de marcadores
biologicos em resultados de pesquisas longitudinais representa o
primeiro passo rumo a uma ciéncia de prevencdo mais integrada”
(p. 747). Apesar da eficacia da TCC, ha pacientes que ndo respondem
ao tratamento, continuando a apresentar sofrimento psicologico sig-
nificativo ao fim da terapia®. Portanto, sio necessirios estudosna drea
basica que possibilitem o aprimoramento da psicoterapia, de modo
que a parcela de pacientes ndo respondentes ao tratamento obtenha
ganhos terapéuticos. O estudo de variaveis biologicas nos transtornos
mentais, bem como apds tratamento psicolégico, é impulsionado
pela necessidade de gerar progresso na drea clinica. Tal progresso
pode ocorrer por meio do desenvolvimento de intervencées mais
efetivas para o tratamento e para a prevencio de psicopatologias
especificas, a partir dos conhecimentos provenientes do laboratorio.
Assim, € possivel a transposicdo do conhecimento de drea basica
para aplicacdo clinica, ampliando as possibilidades terapéuticas e
resposta a tratamentos.

Concluséao

Esta revisdo sistematica mostrou que, apesar da eficicia de estudos
com esse proposito presentes na literatura atual, existe uma relagdo
entre a eficicia da terapia e mudancas em pardmetros biologicos
em pacientes com diagnastico de TEPT. Contudo, em virtude da
tecnologia disponivel atualmente, a superioridade dos marcadores
biologicos diante dos parametros psicométricos tradicionais nio
estd estabelecida. No futuro, é provavel que as varidveis biologicas
mostren-se como ferramentas tteis para o desenvolvimento de
tratamentos individualizados e mais efetivos.
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tecnologias, o imageamento funcional foi pouco utilizado até o
momento em estudos realizados com pacientes com diagnostico de
TEPT=. Contude, a utilizagio de £MRI envolvendo pacientes com
transtorno obsessivo-compulsivo, fobias especificas e transtorno
do panico ¢ mais difundida®. Novamente, mais investigacdes sdo
necessdrias para avaliar até que ponto a resposta ao tratamento esta
associada a determinados padrdes de ativacio neural, conforme
observado em outros transtornos de ansiedade.

Correlatos bioldgicaos de predicao de resposta

Apesar do numero limitado de artigos encontrados, alguns parame-
tros parecem ter potencial clinico para predizer a resposta a TCC,
sendo eles a enzima Sa-redutase, ativacio da amigdala, ativagdo e
volume do cortex cingulado anterior e frequéncia cardiaca. As exce-
ches incluem o cortisol e alguns de seus metabolitos. Yehuda et al=
observaram baixos niveis de Sa-redutase em sobreviventes do Holo-
causto e sugeriram que essa redugdo pode ser um fator de risco para
o desenvolvimento de TEPT. A maior ativacio da amigdala em nido
respondentes e o maior velume do cortex cingulado anterior em res-
pondentes antes do tratamento sio compativeis com o modelo neural
aceito para o TEPT=31, que & baseado em dados de neuroimagem que
mostram exagerada ativacio da amigdala e ativacio diminuida em
dreas frontais. Apesar de alguns dados demonstrarem que a ativagio
da amigdala durante o tratamento com exposicio é requerida para que
o processo de extingiio ocorra, dependendo da pravidade do TEPT, a
excessiva ativagdo dessa drea é prejudicial ao processamento do medo,
talvez porque possa ser mais dificil regular a ansiedade eliciada pela
TCC nesses casos®. A maior ativacio do cortex cingulado anterior
pode ser associada a rapida apresentacio dos estimulos temidos que
nio eram percebidos conscientemente, engajando, dessa forma, redes
subcorticais. Finalmente, a maior reatividade da frequéncia cardiaca
em respondentes pode ser explicada pelo maior engajamento no
processo de exposicio a pistas traumaticas.

O estudo conduzido por Hinton ef al> foi o tnico que ndo
fez uso do método de provocacio de sintomas para mensurar um
parametro biologico. Todas as outras publicagdes utilizaram essa
metodologia, o que permite maior comparagio entre os artigos se-
lecionados. A comparagdo dos dados presentes nesses estudos ainda
assim ¢ limitada por causa da variabilidade no momento da coleta
dos dados. Por exemplo, alguns estudos analisaram o primeiro ou o
ultimo minuto da provocacio de sintomas ou 0s momentos de pico
na resposta aos estimulos,

Limitacoes metodologicas dos estudos revisados

Varias limitagdes foram observadas nos artigos incluidos na nossa
andlise. Amostras pequenas, com 7 de 10 estudos utilizando amos-
tras menores que 30 sujeitos (ndo incluindo os estudos de predicao
de resposta), foram a primeira e mais proeminente limitagio.
O fato de a maioria desses estudos contar com amostra pequena
pode explicar a falta de significincia estatistica observada em
alguns parametros com relagdo ao resultado da TCC. Varios estu-
dos relataram tendéncia  nao significincia entre seus resultados.
Problemas adicionais incluiram a auséncia de informacio a respeito
do uso de medicacio psicotrdpica por parte dos participantes de
trés dos estudos selecionados e uso de medicagido psicotrapica nao
estabilizada em quatro dos estudos. Um dos estudos permitiu que os
participantes se mantivessem em outros tratamentos psicoterapicos
durante a pesquisars. Cinco dos estudos ndo descreveram a presenga
de comorbidades psiquidtricas e um estudo relatou a presenca de
comorbidade, contudo sem especificar a condigio comorbida. Alem
disso, seis dos artigos descreveram comorbidades que incluiam de-
pressdo maior. A auséncia de controle para comorbidades é relevante
por causa da possibilidade de parametros biologicos serem alterados
em virtude da presenca de outros transtornos psiquiatricos, o que
pode levar a alteracdo dos dados. Decidiu-se incluir estudos ndo
controlados em virtude da falta de artigos nesse campo de pesqui-

sa. Entretanto, a possibilidade de efeitos placebo nos ensaios ndo
controlados deve ser considerada, ja que esse dado pode invalidar
alguns dos achados.

Ja que esse & um campo incipiente, os dados devem ser interpre-
tados com cautela. O uso de diferentes metodologias e instrumentos
de avaliacdo torna dificil a generalizagio dos resultados. Também
& digno de nota o fato de a nossa busca ter sido restrita a artigos
publicados eletronicamente, o que pode ter omitido estudos que
seriam incluidos nesta revisio.

Potenciais implicacoes clinicas

Apesar dos grandes avancos observados na drea da neurociéncias/
neurobiologia, ainda ha poucos estudos na literatura psicologica
que dialogam com essa drea, a qual pode oferecer contribuicdes
extremamente uteis para o entendimento da atuacio da terapia no
organismot!. Segundo Beauchaine et al't, "o uso de marcadores
biologicos em resultados de pesquisas longitudinais representa o
primeiro passo rumo a uma ciéncia de prevencdo mais integrada”
(p. 747). Apesar da eficacia da TCC, ha pacientes que ndo respondem
ao tratamento, continuando a apresentar sofrimento psicologico sig-
nificativo ao fim da terapia®. Portanto, sio necessirios estudosna drea
basica que possibilitem o aprimoramento da psicoterapia, de modo
que a parcela de pacientes ndo respondentes ao tratamento obtenha
ganhos terapéuticos. O estudo de variaveis biologicas nos transtornos
mentais, bem como apds tratamento psicolégico, é impulsionado
pela necessidade de gerar progresso na drea clinica. Tal progresso
pode ocorrer por meio do desenvolvimento de intervencées mais
efetivas para o tratamento e para a prevencio de psicopatologias
especificas, a partir dos conhecimentos provenientes do laboratorio.
Assim, € possivel a transposicdo do conhecimento de drea basica
para aplicacdo clinica, ampliando as possibilidades terapéuticas e
resposta a tratamentos.

Concluséao

Esta revisdo sistematica mostrou que, apesar da eficicia de estudos
com esse proposito presentes na literatura atual, existe uma relagdo
entre a eficicia da terapia e mudancas em pardmetros biologicos
em pacientes com diagnastico de TEPT. Contudo, em virtude da
tecnologia disponivel atualmente, a superioridade dos marcadores
biologicos diante dos parametros psicométricos tradicionais nio
estd estabelecida. No futuro, é provavel que as varidveis biologicas
mostren-se como ferramentas tteis para o desenvolvimento de
tratamentos individualizados e mais efetivos.
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Abstract

Post-traumatic stress disorder (PTSD) has been
associated with changes in psychophysiological
and neuroendocrinal parameters. Cognitive
behavioral therapy (CBT) is considered the
treatment of choice for PTSD and is able to
regularize altered neurobiological parameters.
However, little is known about the effects of CBT
on these parameters when measured during the
therapeutic process. This pilot study aimed to
evaluate the impact of CBT on cortisol and
cardiac parameters measured at rest during the
treatment of PTSD with comorbid major
depression. 14 patients were randomized to four
months of CBT or a waiting list. As expected, the
experimental group had a greater reduction in
PTSD symptoms, achieving high effect size.
There was a reduction in the low frequency
component of heart rate wvariability, which
achieved borderline statistical significance and
high effect size. Salivary cortisol tended to track
the progress of therapy, rising in the period of
exposure and decreasing by the end of
treatment. Despite the small sample size, this
study opens the way for further research into the
impact of CBT on the different biological
markers of PTSD during the therapeutic process.
This can hopefully help to optimize and
personalize therapeutic studies while providing
clues about modifications in biobehavioral
pathological manifestations.

Key words: Post-traumatic stress disorder,
cognitive behavior therapy, cortisol, cardiac
parameters, biomarkers

Introduction

Post-traumatic stress disorder, which is
usually associated with great impairment of
social, work and family life, is a chronic
debilitating reaction to a ftraumatic situation.
This reaction involves symptoms of reexperience,
avoidance, negative changes in cognition and
mood and autonomic hyperarousal (American
Psychiatric Association, 2013). Fear processing
neural, psychophysiological and behavioral

markers (for review, Shvil, 2003) have begun to
be investigated in an effort to enable more
accurate diagnosis and prognosis. and provide
more effective treatments (Singh & Rose, 2009).

Cardiac autonomic dysregulation is
considered a psychophysiological marker of
PTSD. This disruption can be studied by
extracting the sympathetic and parasympathetic
components of heart rate variability (HRV)
(Berntson et al, 2007). Several studies have
shown that reduction of parasympathetic
components is associated with poor general
health and increased cardiovascular morbidity
and mortality (Tsuji et al, 1996; Dekker et al,
2000; Thayer and Lane, 2007; Nunan et al,
2010). In addition, the reduction of cardiac
parasympathetic function follows and precedes
the development of various risk factors, and
therefore high parasympathetic activity is a
predictor of good health and good autonomic
and emotional regulation (Pumprla et al, 2002;
Thayer; Lane, 2007; Vanderlei et al, 2009). The
most prominent cardiovascular alterations in
PTSD include increased heart rate during the
presentation of stimuli conditioned to trauma
(Peri et al,, 2000) increased rest heart rate (Orr &
Metzger & Pitman, 2000), slower heart recovery
compared to non-traumatized subjects (Wessa &
Florr, 2007; North et al, 2013), and decreased
heart rate variability when compared to subjects
who have been through a traumatic event, but
did not develop PTSD (Norte et al, 2013).

Cortisol is a hormone activated in
response to stress, and hence its role in PTSD
has been investigated. Prolonged activation of
the hypothalamic-pituitary-adrenal (HPA) axis is
associated with deleterious effects (McEwen,
2003). Research involving PTSD and the HPA
system has generated inconsistent results
(Morris et al, 2012; Meewisse et al, 2007),
possibly due to the variety of methods used and
the differences between the investigated
samples. For example, PTSD and major
depression, which has a comorbidity index of
37% (Breslau, Davis, Andreski, and Peterson,
1991) seems to have a different impact on
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cortisol activation (Kendall-Tackett, 2000). The
most recent meta-analysis on the subject
evaluated 47 studies and concluded that
baseline morning cortisol levels are lower in
patients with PTSD or PTSD comorbid with
depression when these groups are compared to
subjects who suffered trauma. However, taciturn
or evening cortisol levels are lower in PTSD
patients compared to non-traumatized subjects,
but when there is comorbid depression, cortisol
levels are higher.

Research into psychophysiological
markers leads to a better understanding of the
benefits of existing treatments. It is known that
cognitive-behavioral  therapy (CBT) has
documented efficacy in the treatment of PTSD,
significantly reducing psychological symptoms
(Bisson, 2007). However, little is known about
its impact on biological parameters. In a recent
meta-analysis, a reduction in heart rate caused
by cognitive behavioral protocols administered
in patients with PTSD was found (Gongalves et
al, 2015). However, there are few studies of
PTSD which investigate the impact of CBT on
biological markers and, although the review was
designed to include studies using both symptom
evocation methodology and rest methodology,
studies that used the second method were not
found. The objective of this study was to evaluate
possible cardiac and neuroendocrine changes in
PTSD patients during treatment with CBT when
they are measured at rest.

Materials and methods
Sample

14 adults of both genders took part in the
study. They were recruited through the media
(newspapers, magazines, television and radio)
and by dissemination of the treatment to health
professionals. Only patients over 18 years old
diagnosed with the full criteria for PTSD,
according to the Structured Clinical Interview
for DSM-IV (SCID), were included in the study.
Pharmacological treatment was allowed during the
study.

Excluded subjects were those in parallel
psychotherapeutic  treatment, who  met
diagnostic criteria for antisocial personality
disorder or borderline personality disorder,
were addicted to alcohol or drugs, had serious
brain conditions, were pregnant or had primary
psychosis. The study was conducted in
accordance with the Ethics Committee of the
Institute of Psychiatry, Federal University of Rio
de Janeiro under the CAAE number
0051.0.249.000-11, and covered the terms of
informed consent, questionnaires, treatment
protocols and psychophysiological evaluation.
Participation in this study was subject to the
participants signing a document giving their free
and informed consent.

Procedures

Potential participants were assessed
using the SCID by a psychiatrist. Participants
who fulfilled meclusion criteria were randomized
to active treatment (experimental group) or
waiting list (control group). Randomization was
performed by sequence numbers randomly
generated by software. Both groups had monthly
psychometric and psychophysiological evaluations,
from one week before the beginning of the
therapy/waiting  period until the end of
therapy/waiting time (pre to month 4, totaling 5
evaluations). The experimental group had an extra
evaluation, one month after the end of treatment
(follow up). After the waiting period (four
months), the same treatment was offered to the
control group participants. Figure 1 describes
the procedures.
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Figure 1: Flow diagram for the procedure.
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After participants signed the free and
informed consent form, the first endocrine and
cardiac evaluations were conducted, followed by
the  completion of  the psychometric
questionnaire. Each stage of data collection was
conducted as follows:

The patient was asked not to eat anything
for at least an hour prior to their appointment.
They were allowed to drink water during this
period. After at least five minutes of sitting
without any activity, the following steps were
taken: (1) endocrine evaluation; (2) cardiac
evaluation; (3) general questions: participants®
responded to four questions: if there were any
stressful event during that week; what time did
he/she sleep the day before and wake up on the

day of the experiment; which medicaments were
taken on the day of the experiment; and, for
women, 1f she was in the menstrual period; (4)
psychometric evaluation.

Endocrine evaluation:

Salivary cortisol is considered to be a
reliable and valid measure of unbound (“free”)
cortisol concentration in the plasma. In each
evaluation, one unstimulated saliva sample was
collected during the experimental session by the
use of a cotton swab. Samples were collected for
1 min at rest. Saliva was extracted from the
cotton roll by centrifugation at 5000 rpm for 10
min. Cortisol concentrations were determined
by radioimmunoassay using a commercial kit
(DIAMETRA).

Cardiac Evaluation:

Accurate analysis of HRV can be
performed by different methods: in the time
domain, the Root Mean Square of Successive
Differences (rMSSD) indicates parasympathetic
activity; in  the frequency domain, high
frequency (HF) is also indicative of wvagal
influence on the heart, while low frequency (LF)
is indicative of the wvagal and sympathetic
components, predominantly sympathetic. For
the present study, a computer running
Acknowledge (BIOPAC Systems Inc.) software
controlled the data acquisition of the
electrocardiographic parameters.
Electrocardiographic recordings were collected
at a sampling frequency of 1000 Hz and at lead
II. An off-line peak detection algorithm
(derivative plus threshold) was used to estimate
fiducial R-wave points, after which the series

was screened by hand and corrected for
artefacts. Successive RR intervals were
estimated in milliseconds. The cardiac

parameters were extracted for 10 min and the
last 5 min used for the analysis:
Heart rate (HR):

sympathetic

Correlated to

increased and decreased

parasympathetic activity;



High frequency (HF), from 0.15 to 0.4
Hz: a marker of parasympathetic activity;

Low frequency (LF), from 0.04 to 0.15
Hz: possibly correlated to sympathetic and
parasympathetic activity
sensibility;

or to baroreflex

Root mean square of successive R-R
(RMSSD): a
parasympathetic activity.

interval differences marker of

The data processing followed the
recommendations of the Task Force of the
European Society of Cardiology and the North
American Society of Pacing Electrophysiology.
The Matlab software (KARDIA) was used to
analyse cardiac parameters.

Psychometric evaluation:

The Post Traumatic Stress Disorder Checklist
- Civilian Version questionnaire (PCL-C) is a self-
administered instrument used to detect civilians
who have high risk for PTSD diagnosis. The
Brazilian version consists of 17 items scored 1 to
5, which evaluate the diagnostic criteria
described in DSM-IV (Berger et al., 2004). The
questionnaire was completed individually by the
participants. We chose to do the psychometric
evaluation after the cardiac and neuroendocrine
evaluations due to the possibility of
psychopsysiological reactions caused by the
emotional charge associated with the content of
the questionnaire.

Treatment Protocol

The study used a treatment protocol for
patients with PTSD developed by Drs Edna Foa
and Barbara Rothbaum (Foa and Rothbaum,
1998). This protocol was adapted for the
Brazilian population by Pedrozo (2008). One
psychotherapy session and three co-therapy
sessions were performed weekly, all of 90
minutes each, resulting in 16 main therapy
sessions and 48 co-therapy sessions, over 4

months. The treatment was conducted as
following: psychoeducation about CBT and
PTSD, a family session aimed at giving information
about the disorder and the therapy, anxiety
management techniques (progressive muscle
relaxation and diaphragmatic breathing or
polarized breathing. The type of breathing that
provided more symptoms relief was chosen by
the patient), cognitive restructuring of beliefs
related to the traumatic event, in vivo exposure
and mmaginary exposure (listening to a recorded
tape with the trauma description).

Statistical analysis

Due to the Ilimited number of
participants, the statistical significance of
differences between groups was obtained

through the Kruskal-wallis test. The effect size
(Cohen d) of the mean differences between
groups was also calculated. The results of the
mean difference between assessments
performed before and after treatment / waiting
period will be presented. For evaluations carried
out between these periods, we will present a
qualitative analysis of the data.

Results
Baseline evaluation

Seven patients in the experimental group
completed the treatment, while five completed
the waiting period in the control group. All
participants had comorbid major depression, no
history of trauma in childhood and were
submitted to  phammachological treatment
prescribed by psychiatrists of the PTSD
ambulatory clinic at the Federal University of Rio
de Janeiro, Brazil. The socio demographic data
are shown in Table 1:
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Socio demographic  Experimental
data group Control group

Type of trauma
Motor vehicle

acident 2 2
Urban violence 4 3
Witnessing death 1 0
Gender

Female 4 1
Male 4 3
Marital Status

Single 4 1
Married 2 4
Divorced 1 0

Years of education
-9 years

9 years
9-12 years

N O WO
= O NN

12 years
University
education

—_
o

Age

18-30
31-40
41-50
51-60

N o= o
e =)

Mean 47,43 46,8

Treatment adherence

Two participants withdrew from the
study, one from each group. The reasons for the
dropouts were not related to adverse effects of
exposure techniques.

Effects of treatment

The difference between the average pre
and post-treatment / waiting period of the
variables, as well as the p value and the effect
size, are shown in Table 2.

Table 2: Average differences between pre and
post-treatment (total group) / waiting list, p
value and effect size.

Variables | Delta Delta P Cohe | Delta
pre- pre- value | n'sd pre-
post* post* ** follow
up
Experi  Control Experi
mental mental
PCL-C 9.71 -1.67 0.5676 0.859 10.2
Cortisol 1.20 -1.51 0.4561 0.638 1.21
Heartrate -3.55 -3.3 0.8501 0.015 4.69
High 31.30 -17.81 0.3447 054 29.02
frequency
Low 15.09 -60.43 0.1859 0.763 58.19
frequency
RMSSD 5.75 -2.03 0.2568 0.207 -1.69

* Difference between before and after
treatment/waiting period; ** Kruskal-wallis test

In order to know the real impact of
CBT in psychophysiological parameters, we
did a separate analysis of the patients who
responded to the treatment according to the
PCL-C and compared this data to the control
group. We defined this group as the subjects
that had a minimal decrease of 15 points in
the PCL-C. These data are shown in table 3.
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Table 3: Average differences between pre and
post-treatment (respondents: n = 3 / waiting
list: n = 5), p value and effect size.

Variable | Delta Delta P Cohen | Delta
s pre- pre- value 'sd pre-
post* post wk follow
up
Experi Control Experi
mental mental
PCL-C 18.5 -1.67 0.1573 1.331 10.2

Cortisol 1.2888 -1.51 0.4795 0.575 121

Heart -2.298 -3.3 0.5637 0.408 4.69
rate

High 44,568 -17.81 0.2482 0.578 29.02
frequency

Low 102.80 -60.43 0.0833  2.097 58.19
frequency

RMSSD 8.656  -2.03 0.2482 0.323 -1.69

*Difference between before and after treatment/waiting
period; **Kruskal-wallis test

Psychometric variable

According to the results of the PCL-C, the
mean score of the experimental group was
consistently lower at the end of the treatment,
and this reduction was maintained in the follow-up
period, one month after the end of treatment.
The average decrease was 9.71 points. In the
control group, there was also a score decrease.
However, the average decrease was 6 points.

One of the patients in the control group
had a completely different pattern of response.
His PCL-C score decreased 42 points from the
beginning to the end of the waiting period. This
factor is probably due to the effect of
pharmacological treatment. If we remove this
outlier patient from the analysis, the control
group average PCL-C score increases 1.67 points.

The comparison between the group's
average scores before and after treatment/
waiting period shows no statistically significant
(p = 0.5676) effect of CBT. However, the effect
size was large (Cohen's d = 0.859) (Figure 2).

PCL-C

o/f\\
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e Excperimental group

Figure 2: PCL-C scores throughout the treatment/
waiting period

The analysis of patients who responded to
the treatment, shows that the result gets closer to
statistical significance (p = 0.1573) and the
effect size increases (Cohen's d = 1.331).

Cardiac variables

Data from seven subjects in the
experimental group and four in the control
group were analyzed.

Heart rate

There was no statistically significant
difference between the mean heart rate before
and after treatment between groups (p =
0.8501). The effect size was small (Cohen's d =
0.015). In the experimental group, there was a
heart rate decrease only in the follow up period
(Figure 3).

Heart Rate
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50 Control group

30 T T 1
Pre  Month1 Month2 Month3 Month4 Follow
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=g Experimental group

Figure 3: Heart rate throughout the treatment /
waiting period
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An analysis of the treatment responders
indicates that the difference between this
subgroup and the control group was not
significant (p = 0.5637) and effect size remained
small (Cohen's d = 0.408).

High frequency

With respect to HF, the difference
between the groups’ average scores before and
after treatment/ waiting period was not
statistically significant (p = 0.3447). The effect
size was medium (Cohen's d = 0.54). There was
a decrease in the experimental group at month 4
and an increase at follow up (Figure 4).
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Figure Figure 4: High frequency throughout the
treatment/ waiting period

The analysis of patients who responded to
treatment indicated that the reduction was not
statistically significant (p = 0.2482) and effect
size remained medium (Cohen's d = 0.578).

Low frequency

Although there was no statistically
significant difference between the group's mean
LF before and after treatment/ waiting period (p
= 0.1859), there was a score decrease in this
parameter in the experimental group. In the
control group, the pattern of LF was more
unstable. The effect size was medium (Cohen's d
=0 763) (Figure 5).
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Figure 5: Low frequency throughout the

treatment/ waiting period

The analysis of the subjects who
responded to the treatment shows that the
reduction achieved borderline statistical

significance (p = 0.0833) and high effect size
(Cohen'sd = 2.097).

RMSSD

Regarding RMSSD, there was no
statistically significant difference between the
mean score of the groups before and after
treatment/ waiting period (p = 0.2568). The
effect size was small (Cohen's d = 0.207). In the
experimental group, this parasympathetic index
remained decreased during treatment and
increased further in the follow up period. In the
control group, this parameter remained more stable
(Figure 6).
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Figure 6: RMSSD throughout the treatment/
waiting period

The analysis of the subjects who
responded to the treatment indicates no
statistically significant difference when compared
to the control group (p = 0.2482). The effect size
remained small (Cohen's d = 0.323).
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Endocrine variable

Salivary cortisol samples of five subjects
in the experimental group and four in the
control group were analyzed. The comparison
between the average group scores before and
after treatment/ waiting period indicates no
significant difference (p = 0.4561). The effect
size was medium (Cohen's d = 0.638).

In the experimental group, cortisol slightly
dropped in month 1, increased in month 2,
decreased again towards month 4 and remained
lower in the follow up. Cortisol level decreased
1.2 nmol/ L between the first and last evaluation
(Figure 7).
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Figure 7: Cortisol level throughout the treatment/
waiting period

The analysis of the treatment responders
indicates no statistically significant difference
between groups (p = 0.4795). Effect size
remained medium (Cohen's d = 0.575).

Discussion

This study differs from the existing
literature in two aspects: this is the first
randomized controlled trial that evaluates

psychometric, cardiac and endocrine parameters
at rest in patients with PTSD. The measurement
of biological parameters is usually performed
during symptom evocation and, when at rest, it is
done before symptom evocation (Dunne et al,
2012; Hinton et al, 2009; Fecteau and Nicki,
1999; Sloan et al, 2011). This study is also a
pioneer in the evaluation of these parameters
throughout the therapeutic process. As far as we
are concerned, previous studies involving PTSD

evaluated the heart rate or cortisol only before
and after CBT treatment (Gongalves et al, 2015;
Gerardi et al, 2010; Smyth et al, 2008).

Psychometric parameter

The results of this pilot study suggest a
reduction of the PTSD symptoms in patients
treated with a CBT protocol. Although there was
no statistically significance difference between
groups (p = 0.5676) according to PCL-C, probably
due to the low sample power, the effect size was
large (Cohen's d = 0.859). Furthermore, a
reduction of 18.5 points observed in the
treatment responders is considered clinically
significant. This result is in accordance with the
literature that shows efficacy of CBT in the
treatment of PTSD in a wide range of studies (for
review, see Bisson, 2007; National Collaborating
Centre for Mental Health, 2005). Furthermore,
there is a linear decrease of the PTSD symptoms
from month 1 to month 4, which is indicative of
fast and consistent therapeutic benefit, even
when anxiety during the early stages of the
exposure technique is present.

Neuroendocrine parameter

Regarding cortisol, although there was no
statistically significant difference between
groups (p = 0.4561), this hormone level tends to
follow the treatment, in that it decreases during
psychoeducation. anxiety management and
cognitive restructuring periods (month 1),
increases during the early period of the exposure
technique (month 2), decreases by the end of
treatment (from month 3) and remains lower in
the follow up. Cortisol peak may be influenced by
exposure technique, the most efficacious
technique in the treatment of PTSD. It might
indicate that engagement in the treatment, which
can initially increase anxiety, is important for the
future decrease in cortisol level and subsequent
improvement of symptoms. This finding is
consistent with the increase in the activation of
brain areas that initiate HPA axis activity via
connection with the hypothalamus during the
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exposure period (Gottfried and Dolan, 2004,
Knight et al, 2004). Increased anxiety in the
early stage of treatment could have an impact on
brain structures that release stress related
hormones, which would be regularized by the time
habituation occurs.

In addition, the decrease in cortisol levels
after treatment, which obtained medium effect
size both when analyzing the total experimental
sample (Cohen's d = 0.638) and only treatment
responders (Cohen's d = 0.575). is consistent
with the reduction of PTSD symptoms observed
in PCL-C. The literature suggests that the levels
of this hormone, when measured at rest and in
the afternoon, are higher in patients with PTSD
comorbid with major depression when
compared to subjects who suffered trauma and
did not develop PTSD (for review, see Morris et
al, 2012). In this sense, the results confirm that
the cortisol decrease caused by CBT seems to
regularize previously increased levels of this
hormone.

Cardiac parameters

In respect of the cardiac parameters,
although the literature suggests that PTSD
patients have increased baseline heart rate and
decreased heart rate variability when compared
to subjects who have undergone trauma but did
not develop PTSD (Buckley and Kaloupek, 2001;
Pole, 2007; Norte et al, 2013), there are no
studies measuring the impact of CBT in these
parameters at rest. It was expected that heart
rate would decrease in month 4 (end of
treatment), but we observed this only in the
follow up period. In the control group, this
parameter remained stable, and there was an
increase from the beginning to the end of the
waiting period, following the PCL-C. Regarding
the parasympathetic components of heart rate
variability, contrary to what was expected, there
was a reduction in both the HF and the RMSSD at
the end of treatment. The HF followed the PCL-C
during treatment, decreasing along with the
decrease of symptoms, whereas the initial
hypothesis was that it would increase. Regarding

RMSSD, although there was a decrease in the last
assessment, in the experimental group this
parameter remained low throughout the
treatment, which is consistent with the
increased anxiety during the exposure technique.
In the control group as expected, this index
remained more stable. Regarding subjects who
responded to treatment, p-values approximate
the statistical significance, although they did not
reach statistically significant results. We can
therefore say that in the resting state, an
increase in parasympathetic activity caused by
CBT may not be detected.

With respect to the LF, a predominantly
sympathetic index, the hypothesis that it would
be reduced by the end of treatment was
confirmed. In addition, in the experimental
group this parameter followed the decrease in
the PCL-C up to month 3 and again at follow up.
In the control group, there was an increase in LF
at the end of the waiting period, which is also
consistent with psychometric variable. The
analysis with treatment responders showed a
borderline statistical significance (p = 0.0833)
and the effect size increased from medium to
high (Cohen's d = 2.097). Given the sample size
of this pilot study, we must be cautious in
generalizing this result. However, replication of
this finding will confirm the reduced activation
of the sympathetic nervous system caused by
CBT. The impact observed on this index possibly
reflects the reduction of symptoms of
hyperarousal, necessarily observed in PTSD.

It is possible that the parameters
measured in this study follow the stages of
treatment 1if they were measured during
symptoms evocation. This study has given us the
opportunity to observe that in the resting state,
this response does not occur in all parameters.
Cortisol, even though measured at rest,
accompanied CBT throughout the therapeutic
process. A larger sample size would possibly
produce statistical significance to the results
which point in this direction.

Identifying CBT’s biological mechanisms
of action may encourage the creation and
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improvement of techniques that are effective in
modifying pathological biobehavioral
manifestations. As a result, it will expand the
ability to personalize treatment, taking into
account different subtypes of the disorder, the
techniques, reducing the time required for
treatment and the therapeutic intensity for the
settlement of maladaptive behaviors.

Limitations

The main limitation of this study is the
small sample size, which increases the risk of
type 2 error. Another limitations concern the
use of pharmacological treatments during the
protocol/waiting period and the absence of a
blind evaluator. Also, we did not use the original
and most widely-used questionnaire for
evaluation of symptoms, the Clinician
Administered PTSD Scale (CAPS).

Conclusions

The results of this pilot study showed no
changes in cardiac and endocrine parameters
caused by CBT, when measured in a resting
state. However, this is a pilot study with a small
sample, which leads to the possibility of false-
negative results. In regard to neurobiological
parameters, cortisol levels tended to parallel the
therapeutic process, rising during the early
period of exposure and decreasing in the
psychoeducation, anxiety management and
cognitive restructuring phases. CBT impact was
observed in the LF index of heart rate variability,
which may be related to the reduction of
autonomic arousal symptoms caused by CBT.
The other cardiovascular parameters, on the
other hand, when measured in a resting state,
did not follow the impact of CBT, suggesting that
only cardiac reactivity, measured during the
symptoms evocation, responds to the impact
caused by the treatment, or that sample was too
small to achieve statistical significance.
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Introduction: The future of psychotherapy relies on the dialog with the basic science, being the
identification of psychotherapeutifc biomarkers of efficacy a core necessity. Heart rate (HR) is one of
the most studied psychophysiological parameters in anxiety disorders.

Methods: To investigate the impact of cognitive behavior therapy (CBT) on the HR of patients with
anxiety disorders, we conducted a meta-analysis and systematic review. Electronic searches were
conducted in the ISI/Web of Knowledge, PsychINFO and PubMed/MEDLINE for studies which evaluated
HR at least once before and after CBT, Keywords related to anxiety disorders, HR and CBT were used in
the search.

Results: 474 studies, of which 47 were selected for the systematic review and 8 for the meta-analysis,
were identified. The results provide evidence that CBT significantly decreases the HR of posttraumatic

stress disorder patients. In social phobia, obsessive-compulsive disorder and acute stress disorder, the
results point in the same direction, although it is still early to attribute the decrease in HR to CBT. In
specific phobias, traditional exposure therapy showed greater effect size than exposure with distractors
or without psycho-education.
Limitations: Most of the randomized trials have not been conducted in accordance with rigorous
methodological quality criteria.
Conclusions: Standardization in the methods used and in treatment protocols, as well as investigations in
groups of patients with low physiological reactivity, are necessary in order to reach better conclusions.
Notwithstanding these limitations, HR is beginning to emerge as a potential biomarker of efficacy in
anxiety disorders.

@ 2014 Elsevier B.V. All rights reserved.
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1. Introduction

Cognitive-behavioral therapy (CBT), particularly exposure
therapy, is considered a first-line treatment for prevalent and
often disabling anxiety disorders (Ressler and Mayberg, 2007;
Otte, 2011). The treatment involves gradually confronting the
feared stimuli in the absence of danger, which generates new
learning and consequent extinction of conditioned fear (Konorski,
1967).

The increasing incorporation of biomarkers in psychiatry in an
attempt to enhance diagnosis and treatments has generated
numerous studies investigating the neurobiological, physiological
and neurcendocrine bases of anxiety disorders (Singh and Rose,
2009). Neural circuits of extinction of fear conditioning have been
proposed and supported in various disorders (Graham and Milad,
2011; Milad and Quirk, 2012). Psychophysiological parameters —
especially heart rate — are among the most studied biomarkers in
these disorders (Pittig et al,, 2013 ) and have the advantage of being
easily measurable.

The identification of CBT biomarkers of efficacy is therefore a
priority. The advantages of identification include the ability: (1) to
prove the efficacy of CBT in a more objective manner; (2} to
improve interventions through more precise understanding of the
CBT mechanisms of action, helping to prevent relapse more
consistently and benefit resistant patients (Rodriguez et al., 1999;
Mineka et al., 1999; Mystkowski et al., 2002); (3) to precisely select
the type of treatment best suited for each patient by under-
standing the difference between the CBT's and the medication's
mechanisms of action. Identifying biomarkers of treatment can
promote advances in adapting techniques to better target the
underlying biological mechanisms.

Some published reviews observe brain CBT markers of efficacy,
which usually involve the regulation of the activation of amygdala,
insula, thalamus, the medial prefrontal cortex and hippocampus
(Almeida et al., 2013; Porto et al, 2009). However, there are few
studies that investigate the impact of CBT on cardiovascular
parameters in anxiety disorders. The objective of this meta-
analysis and systematic review was to investigate the impact of
cognitive-behavioral techniques on heart rate in patients with
anxiety disorders.

2. Methods
2.1. Criteria for considering studies for this review

2.1.1. Types of studies

Any study that measured heart rate at least once before and after
treatment with CBT in an anxiety disorder described in DSM IV, such
as post-traumatic stress disorder, acute stress disorder, panic disorder
with and without agoraphobia, generalized anxiety disorder, obses-
sive-compulsive disorder, social anxiety disorder, and specific phobia,
were selected for this review.

Studies were excluded if they met any of the following exclusion
criteria: used other psychotherapeutic approaches or did not use any
treatment, theoretical articles, reviews, psychophysiological para-
meters were not used to assess the effectiveness of therapy, used
healthy subjects or patients with subclinical diagnosis, used group
therapy, animal studies, case studies including less than 10 subjects
(Pincus et al, 1993), studies in pediatric/adolescent patients, ques-
tionnaire validation studies, articles that did not present results,
articles written in languages other than English, Portuguese or
Spanish, articles that presented results of psychotherapeutic interven-
tion and medication simultaneously which made it difficult to
distinguish CBT and medication effects.

2.12. Types of participants and interventions

The study only included participants who met the full criteria for
any of the anxiety disorders mentioned above. The treatment used
had to be individual rather than in groups, CBT based and have at least
one exposure technique.

2.13. Types of outcome measures

In addition to the psychometric parameter, the study should
measure heart rate before and after intervention with CBT. Heart
rate could be extracted at rest or during symptom evocation.

2.14. Databases and search strategy

An electronic search of the literature was conducted in ISI/Web of
knowledge, PsychINFO and PubMed/MEDLINE databases in May 2013.
The search induded all years. We considered articles in English,
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Portuguese and Spanish. In addition, manual searches were conducted
in the references of induded articles. We used keywords related to
anxiety disorders (PTSD OR “stress disorder” OR OCD OR “obses*” OR
panic OR GAD OR “general® anxiety disorder” OR phobia OR “social
anxiety™), psychophysiological parameters (“heart rate*” OR HR) and
cognitive behavior therapy (“behavi* therapy” OR “cognitive therapy”
OR “cognitive behavio® therapy” OR “exposure therapy” OR “exposure
treatment” OR “exposure session™ OR CBT OR “cognitive reest™ OR
“anxiety manage®” OR flooding OR “systematic desens*). In ISI/Web
of knowledge database, only articles and notes were considered.
Updates in the search were periodically performed until the date of
data analysis (April 2014).

2.15. Assessment of methodological quality

After the search phase, we did an analysis of the methodological
quality of the randomized controlled trials using an adapted version of
the Cochrane Collaboration Tool for Assessing the Risk of Bias (Higgins
and Green, 2011). This tool analyzes the risk of bias for each study that
might interfere with the results.

2.1.6. Statistical analysis

Stata 10.0 software was used to conduct separate meta-analysis
for each disorder. Articles were included if they provided either the
mean and standard deviation estimates of heart rate at the end of
CBT treatment or mean and standard deviation of the change of
heart rate from baseline (delta). For each meta-analysis, the effect
size was calculated as the difference between the means or deltas
between the groups treated with CBT and control groups. Weighted
mean differences (WMD) were estimated using fixed-effect models.
The magnitude of the heterogeneity between studies was measured

by I-squared statistic (Higgins et al, 2003) and the statistical
significance evaluated by the chi-squared test for heterogeneity
(Borenstein et al., 2009).

3. Results
3.1. Search

474 articles were identified in the three searched databases.
Fig. 1 shows the steps of the electronic search that led to 46
articles being included in the systematic review and eight in the
meta-analysis. Of the 104 studies whose full text was considered
for eligibility, 38 were excluded for a variety of reasons: eight for
not using CBT treatment, five for not using participants who met
the full diagnostic criteria for an anxiety disorder, five were case
studies, 14 for not measuring the heart rate at the beginning and
end of treatment, two for using group treatment, one shorter
communication, one which performed the processing via the
internet, one for not separately presenting the results of both
disorders treated and one for not providing results. This left us
with 66 studies, which after excluding 27 duplicate studies and
adding 8 studies identified through references, gave us our final
total of 47.

Of the 47 final studies, 4 used patients diagnosed with post-
traumatic stress disorder, 1 with acute stress disorder, 7 with panic
disorder with and without agoraphobia, five with obsessive-
compulsive disorder, three with social phobia and 21 with specific
phobias.
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Fig. 1. Flowchart.
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3.2, Characteristics of the included studies

3.21. Post-traumatic stress disorder

Five studies investigated CBT impact on HR in patients with
PTSD. Four were randomized (Dunne et al., 2012; Hinton et al.,
2009; Fecteau and Nicki, 1999; Sloan et al,, 2011) and one open
(Pitman et al, 199G). The results indicate agreement between
psychometric and psychophysiological data in four studies, and in
three of them CBT was able to reduce PTSD symptoms and heart
rate (Dunne et al, 2012; Fecteau and Nicki, 1999; Pitman et al.,
1996). In a study using only three written exposure sessions, the
intervention produced no impact on any of the parameters (Sloan
et al, 2011). Only one study did not find a correlation between
psychometric measures and heart rate, producing a decrease only
in systolic blood pressure and on symptoms (Hinton et al., 2009).

Fecteau and Nicki (1999) randomized 20 victims of traffic
accidents that fulfilled PTSD diagnosis to waiting list (10) or four
weekly sessions of two hours of CBT (10). Heart rate was measured
before and after listening to a tape with trauma script. Results
demonstrated statistically and clinically treatment effects across
structured interviews, self-report questionnaires and behavioral
test. Heart rate reactivity to trauma stimuli approached significance.

Dunne et al. (2012) randomly allocated 23 motor vehicle crash
PTSD participants to 10 weekly one-hour sessions of CBT (12) or
waiting list (11). Heart rate was measured before and after
listening to the trauma script. Clinically significant reductions in
PTSD symptoms were found in the CBT group compared with the
waitlist at post-assessment, with further gains noted at 6 month
follow-up. The treatment of PTSD was also associated with
clinically significant improvements in physiological reactivity to
trauma cues.

Sloan et al. (2011) randomized 42 participants with different
types of trauma to 3, 20 min sessions of writing about trauma (21)
or 3, 20 min sessions of writing about everyday life (21). HR was
recorded continuously, for both a 5 min resting baseline period
prior to each writing session and during each 20 min writing
session. Results indicated that there was no reduction in emotional
response for either condition from the first to the last writing
session.

Hinton et al (2009) randomized 24 Cambodian Refugees with
PTSD to 12 weekly CBT sessions (21) or wait list (21). HR was
recorded during orthostatic test. Orthostatic panic attacks, or panic
attacks triggered by standing up, are frequent in this population and
are highly associated with PTSD. The patients treated with CBT had
much greater improvement than patients in the waitlist condition in
all psychometric measures and in one physiological measure —
systolic blood pressure response to orthostasis. For the HR, there
was a non-significant group effect.

Pitman et al. (1996) treated 20 Vietnam veterans with 12
weekly flooding sessions and relaxation. HR was recorded during
the first and last session of each flooding series. The flooding
therapy produced only modest overall improvement, which was
statistically significant for avoidance symptomatology. Results
supported the occurrence of emotional processing, as manifested
in significant activation, within-session habituation, and partial
across session habituation of HR.

3.22. Acute stress disorder

Only one study was identified (Freyth et al, 2010). In this
randomized trial, 40 subjects who had undergone a traumatic
event which had occurred on average about 20 days before the
first assessment were allocated to three weekly prolonged expo-
sure sessions of 90 min each or supportive counseling. Prolonged
exposure sessions included psycho-education, progressive muscle
relaxation and imaginary and in vivo exposure. Supportive
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counseling sessions included progressive muscle relaxation and
discussion of everyday problems that could have led to the trauma.
There was a significant decrease in symptoms as assessed by
questionnaires and attenuation of the HR response (marginally
significant time effect) of the subjects allocated to the first group
at the end of treatment, and at three month follow up.

3.2.3. Panic disorder with or without agoraphobia

Seven studies with Panic Disorder patients were found, four
randomized (Meuret et al, 2012; Craske et al., 2005; Riley et al.,
1995; Roth et al., 1987), two controlled trials (Garakani et al., 2009;
Mussgay and Riiddel, 2004) and one open study (Ehlers et al.,
1995).

Two of these studies obtained consistency between psycho-
metric and psychophysiological outcomes. Garakani et al. (2009)
observed a significant decrease in both panic symptoms and heart
rate. In Mussgay and Riiddel (2004), there was no change in
symptoms of panic or heart rate at the end of the treatment. In
four other studies (Meuret et al.,, 2012; Craske et al.,, 2005; Riley
et al, 1995; Ehlers et al, 1995) a decrease in symptoms was
observed, but the same was not observed with respect to HR.
Finally, in Roth et al. (1987) results indicated a statistically
significant reduction in heart rate, while the same was not
observed in relation to symptoms.

Meuret et al. (2012) randomized 28 patients to respiratory skill
training (17) or cognitive skills training (17). After completing
4 weeks of skills training, all patients underwent three weekly in-
vivo exposure sessions plus a fourth session at two-month follow-
up. HR was recorded during a five minute baseline just prior to
exposure, continuously throughout the exposure, and during a five
minute recovery period at the end of the exposure. Significant
improvements were found for all the primary and secondary
outcome measures across exposure sessions on both treatment
conditions. Baseline HR did not change significantly from pre-
exposure to follow-up. In relation to HR reactivity, between-
session reduction of maximum levels of the HR did not show
overall declines.

Craske et al. (2005) randomly allocated 40 participants to 11,
60-min CBT sessions (24) or waiting list (16). HR was recorded
during 2-min baseline, cardiac tracking, hyperventilation and
meditative relaxation tasks. During cardiac tracking, participants
silently counted their heartbeats. There was a greater magnitude
of panic disorder severity change in the CBT group. There were no
meaningful effects on physiological measures.

Riley et al. (1995) randomized 24 participants to alprazolam
moderate dose condition (M=3.53 mg/day) or “minimal” alprazo-
lam dose condition (M=8.1 mg/day). All patients received 15
twice-weekly CBT sessions for approximately 8 weeks. HR was
recorded during baseline relaxation, induction and return to
relaxation. Although 83% of the total sample was panic free at
the end of treatment, only 50% met the criteria of high end-state
functioning (having 0 panic attacks during week 8, the last week of
treatment, and a post-test Hamilton Anxiety score of 12 or less).
No significant HR differences were found between early and late
exposure sessions.

One study used agoraphobia patients with panic disorder (Roth
et al, 1987). Twenty-three participants were randomized to
imipramine no-exposure (7), imipramine and intensive exposure
(8) or placebo and exposure (8). Heart rate was monitored before
and during a behavioral approach test (BAT). Results indicated that
there was no significant decrease in clinical questionnaires, while
heart rate decreased in the placebo and exposure groups. There
was no decrease in heart rate in the other groups.

In a controlled and non-randomized study (Garakani et al.,
2009}, 20 participants chose 12 weekly CBT sessions and 23 chose
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CBT plus sertraline. Continuous HR was recorded throughout
hyperventilation. All patients had a significant decrease in all
clinical measures. Treatment with CBT alone resulted in a statis-
tically significant decrease in HR.

Mussgay and Ruddel (2004) treated 38 participants with
psychoeducation and exposure therapy. Physiological signals were
recorded throughout the rest phases as well as during neutral and
anxiety word-pair presentation. There was no improvement in
symptoms through the administered scales. There were also no
apparent changes in reactivity due to treatment.

Ehlers et al. (1995) tested 40 panic participants before and after
32 h of massed therapist-assisted and self-guided exposure. HR
was recorded while participants were silently counting their
heartbeats. Treatment led to significant reductions in agoraphobic
avoidance, anxiety and depression. The number of panic attacks
also decreased during therapy. No changes in heartbeat percep-
tion, heart rate, or confidence ratings were observed.

3.2.4. Obsessive-compuilsive disorder (OCD)

Four out of the five articles related to subjects with OCD used
symptom evocation methodology to measure heart rate, while in
Rabavilas et al. (1979) the measurement was performed before
and after the trial. Although all have been successful in the
treatment according to the questionnaires or have reduced anxiety
during the exposure according to the SUDS, in one of them the
improvement of symptoms was not accompanied by a significant
decrease in HR (Kircanski et al., 2012).

Three of the five studies were randomized (Kircanski et al.,
2012; Grayson et al., 1982, 1986), one controlled, non-randomized
(Rabavilas et al., 1979) and one open study (Kozak et al., 1988).

Rabavilas et al. (1979) investigated the difference in treatment
response between 6 obsessed OCD personality patients and 6 non-
obsessed personality OCD patients. All were treated with eight,
twice weekly, flooding sessions and HR measures were obtained
before and after completion of the trial. The change observed after
the end of the treatment reached significance for both groups.
Regarding the changes in the anxiety scores, the obsessional group
showed a significant decrement which for the patients' and
assessor's ratings reached significance. Also, HR decreased signifi-
cantly in obsessional group.

Kircanski et al. (2012) treated 50 patients with 3 weekly
exposure sessions, while 25 were randomly assigned to blocked
and constant exposure (progressing from the lowest to the highest
item) and 25 for random and variable exposure (all three con-
tamination items during each exposure session). HR was recorded
continuously throughout the three exposure sessions. Significant
decreases were observed in the questionnaires from pre to post-
treatment, while no main or interaction effects were significant for
group and occasion for anticipatory HR or behavior approach
test HR.

Grayson et al. (1982) treated 16 OCD patients with two
exposure sessions (90 min each). 10 patients were randomized to
exposure with distraction on the first day and exposure with
attention-focusing on the second day and 6 patients for exposure
with attention-focusing on the first day and exposure with
distraction on the second day. A 1-min sample of heart rate was
taken during the last minute of adaptation. Additionally, heart rate
was sampled for the first 20 min following initial contact with the
contaminant and thereafter at 10-min intervals. Results indicated
that SUDS level decreased at a constant rate over time. As with
SUDS, heart rate decreased in a linear manner throughout the
session.

In a later study, Grayson et al. (1986) randomized 17 OCD
patients to exposure in vivo with attention-focusing or exposure
with distraction. Treatment included two exposure sessions

(90 min each). HR was sampled for the 20 s before touching the
contaminant object (anticipatory) and for the first 20 s of this
contact (initial response). Thereafter, 20-s HR samples were taken
at 10-min intervals throughout each 90-min session. These sam-
ples were collected during the 20-set period immediately after the
presentation of the object were instructed to focus on their feared
object. Results for both symptoms and the HR indicated a
significant main effect of time.

Kozak et al. (1988) treated 14 OCD patients with 15 ninety-
minute sessions of imaginal and in vivo exposure plus response
prevention over a three-week period and recorded HR during
exposure in sessions 6 and 14. Results indicated that peak SUDs
decreased significantly within the in vivo exposure. However,
during imaginal exposure periods peak SUDs ratings appeared
essentially unchanged for both sessions. Also, as expected, across-
session habituation emerged for both imaginal and in vivo expo-
sure periods. HR decreased during both imaginal and in vivo
exposure. However, no overall across-session decrease in peak
heart-rate was found for either imaginal or in vivo exposure.

32.5. Social phobia

Three studies (all randomized) were found. In all of them, there
was a significant decrease in both HR and symptoms after
treatment (Lister et al., 2010; Culver et al., 2012; Harris et al.,
2002). Studies conducted by Lister et al. (2010) and Harris et al.
(2002) measured the HR before and after the exposure, while the
study by Culver et al. (2012) used symptom evocation methodol-
ogy. In general, the studies were homogeneous. The protocols of
the three studies included few sessions, which ranged from one to
four. Furthermore, two of them used virtual reality exposure
treatment.

Lister et al. (2010) randomized 15 patients to virtual reality
therapy (9) or wait list (6). HR was recorded before and after
exposure, There was a significant symptom decrease from pre-
treatment to post-treatment. Also, there was a main effect for HR
pre-treatment versus post-treatment.

Culver et al. (2012) randomized 59 patients to excitors during
concurrent exposure (21), excitors during sequential exposure (20)
or the excitors during exposure (18). The exposure treatment was
comprised of four speeches given during a single day exposure. HR
was recorded continuously throughout exposure. BAT, HR and
SUDS scores decreased significantly over time.

Harris et al. (2002) randomized 14 patients to virtual reality
therapy (8) or wait list (6). The treatment group was submitted to
four virtual reality exposure sessions (12-15 min each). Resting
HR, before and after exposure HR were recorded. There were
significant differences in the questionnaires at post-treatment.
Also, results found significant differences in the heart rate during
speaking tasks, and the resting heart rate at the end of the 2nd
session compared to the resting heart rate at the end on the 4th
session.

3.2.6. Specific phobias

20 articles with Specific Phobias were identified, 15 rando-
mized trials, two controlled trials without randomization (Grey
et al., 1979; Miihlberger et al., 2005) and three open studies (Coté
and Bouchard, 2005, 2009; Muris et al., 1993). 11 studies used
patients with animal phobia. Among them, 8 included patients
with spider phobia, one with snake phobia and two with various
animal phobias. 10 studies used situational phobias, among them,
three with claustrophobia, two with dental phobia, two with
height phobia, two with flying phobia and one with injection
phobia. Protocols involved a few sessions of exposure, ranging
from one to five sessions, with the exception of one study with
claustrophobia, which included 8-10 sessions (Ost et al., 1982).

51



236 R Gongalves et al. / Journal of Affective Disorders 172 (2015) 231-240

18 articles used symptom evocation methodology during HR
measurement. Of these, 13 observed coherence between psycho-
metric variables and heart rate at the end of treatment, with
decrease of both variables (Rodriguez et al., 1999; Grey et al., 1979;
Miihlberger et al., 2005; Coté and Bouchard, 2005, 2009; Muris et
al, 1993; Lang et al., 2000; Lang and Craske, 2000; Antony et al.,
2001; Elsesser et al., 2013; Telch et al,, 2004; Pace-Schott et al.,
2012; Steketee, 1989). In one article, there was no reduction in
heart rate, or in the symptoms, according to the questionnaires
(Wiederhold et al., 2002). In four articles, no consistency between
psychometric variables and heart rate was observed: symptoms
decreased, but the HR did not accompany these results (Schmidt
et al,, 2010; Johnstone and Page, 2004; McGlynn et al., 1999; Arntz
et al,, 1993). In all the articles that used situational phobias, there
was correspondence between psychometric and psychophysiolo-
gical outcomes.

3.2.7. Meta-analysis

Three studies of PTSD and studies of specific phobias were
initially included in the two meta-analyzes. However, two of the
seven studies with specific phobia were excluded because they
used very heterogeneous methodologies, generating inconclusive
results. Their results could not be compared to the other specific
phobias studies, because these two did not report the heart rate
value, but the delta of the value between the beginning and the
end of the experiment after treatment. So, in the end, two meta-
analyzes were conducted: one with three PTSD studies and
another one with five specific phobias studies.

Regarding the three PTSD studies included in the quantitative
analysis (Dunne et al., 2012; Hinton et al., 2009; Fecteau and Nicki,
1999), CBT significantly decreased heart rate. The results were
homogeneous regardless of the type control group used, i.e. both in
studies comparing CBT and wait list and in the study that compared
CBT and treatment as usual. (F=0.7%; y*=2.21 (d.f.=2) p=0.33). The
mean reduction of heart rate from baseline (delta) was 1.81 bpm
larger in the CBT groups as compared to controls. (Fig. 2).

Regarding studies with specific phobias, the meta-analysis only
suggests efficacy, as weighted mean difference in heart rate at the
end of treatment was not statistically significant (p=0.11) when
compared to groups with exposure with distractors or without
psychoeducation. In the only study comparing exposure to the
waiting list (Ost et al., 1982), we observed a statistically significant
decrease in heart rate in the treated group compared to the waiting
list, which suggests that exposure technique plus progressive muscle

Study

5]

Fecteau & Micki, 1999

Hinton et al., 2009

Dunne et al., 2012

Overall (l-squared = 9.7%, p = 0.330)

relaxation can promote a decrease in cardiac reactivity in patients
with specific phobias. (Fig. 3).

3.2.8. Risk of bias in randomized-controlled studies

Figs. 4 and 5 summarize the different aspects concerning the
methodological quality of the randomized studies.

Regarding selection bias, of the 30 randomized studies selected
for this review, only one whose participants had panic disorder
(Meuret et al., 2012) and one whose participants had PTSD (Fecteau
and Nicki, 1999) performed the allocation of participants in order to
reduce the risk of bias. One article relating to acute stress disorder
(Freyth et al, 2010) and one to specific phobia (Elsseser et al., 2013)
described a non-random component in the sequence generation
process, while none of the other 26 articles reported how the
allocation was done and whether intervention allocations could have
been foreseen in advance of, or during, enrollment.

With respect to performance bias, only five of 30 randomized
studies used blinded assessors, one related to panic disorder
(Meuret et al, 2012), one to acute stress disorder (Freyth et al.,
2010), one to PTSD (Hinton et al, 2009) and two to specific
phobias (Arntz et al.,, 1993; Ost et al.,, 2001). One study on PTSD
reported that it had not used blind assessment (Dunne et al.,
2012), while the other studies did not provide information in this
regard. In addition, eight studies excluded participants who were
receiving concomitant psychotherapy treatment during the trial,
decreasing the risk of bias. Of these eight, one of them used
participants with OCD (Kircanski et al.,, 2012), three with panic
disorder (Meuret et al., 2012; Craske et al., 2005; Riley et al., 1995),
one with PTSD (Dunne et al., 2012) and three with specific phobias
(Ost et al, 1992, 1982; Steketee, 1989). One study with PTSD
(Hinton et al,, 2009) allowed psychotherapeutic treatment during
the study, while the remainder did not provid this information.

Regarding attrition bias, 22 out of the 30 randomized studies
describe the completeness of outcome data for each main outcome,
including attrition and exclusions from the analysis. Of these, one
were OCD studies (Kircanski et al, 2012), two social phobia studies
(Harris et al, 2002; Lister et al., 2010), three panic disorder trials
(Meuret et al., 2012; Riley et al., 1995; Roth et al., 1987), one acute
stress disorder trial (Freyth et al, 2010), four PTSD studies (Dunne
et al, 2012; Hinton et al., 2009; Fecteau and Nicki, 1999; Sloan et al,
2011) and 11 Specific Phobia studies (Lang et al., 2000; Antony et al.,
2001; Wiederhold et al., 2002; Johnstone and Page, 2004; McGlynn
et al, 1999; Ost et al, 1992, 1982, 2001; Schmid-Leuz et al,, 2007;
Telch et al., 2004; Arntz et al, 1993; Pace-Schott et al. 2012). Two of
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Fig. 2. Weighted mean difference for heart rate between CBT patients and controls.
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Fig. 3. Weighted mean heart rate differences between control group and patients receiving traditional exposure therapy.
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the 30 studies had high risk of bias in this regard, while six studies
did not provide this information, making the analysis impossible.
Finally, with respect to reporting bias, 22 of the 30 randomized
studies reported all of the pre-specified primary outcomes, with
low risk of bias, being one with OCD subjects (Kircanski et al.,
2012), one with social phobia (Harris et al., 2002), four with panic
disorder (Craske et al., 2005; Meuret et al., 2012; Riley et al., 1995;
Roth et al., 1987), one with acute stress disorder (Freyth et al,
2010), four with PTSD (Dunne et al., 2012; Hinton et al., 2009;
Fecteau and Nicki, 1999; Sloan et al., 2011) and 11 with specific
phobia (Lang et al, 2000; Rodriguez et al, 1999; Antony et al.,
2001; Johnstone and Page, 2004; Ost et al, 1992, 1982, 2001;
Schmid-Leuz et al, 2007; Steketee, 1989; Elsseser et al., 2013;
Arntz et al, 1993). Eight studies did not show the results of the

primary outcomes measures, two with OCD (Grayson et al, 1982,
1986), two with Social Phobia (Lister et al., 2010; Culver et al.,
2012) and four with Specific Phobias (Wiederhold et al., 2002;
McGlyn et al., 1999; Pace-Schott et al.,, 2012; Telch et al., 2004).

4. Discussion
4.1. General results

To the best of our knowledge and despite the current relevance
of this subject, this is the first systematic review/meta-analysis

that evaluates the effects of CBT treatment on heart rate in patients
with anxiety disorders.
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Most studies measured cardiac reactivity using symptom evoca-
tion. The increased cardiac reactivity during coping with phobic
stimuli is a consequence of the autonomic system activation related
to the fight-flight behavior (Lang et al, 2000). This system allows
individuals to react faster and stronger in case of imminent danger.
However, in patients with conditions such as specific phobias or
PTSD that system does not work properly anymore: it gets triggered
in situations that do not suppose a real menace, or when being a real
danger the arousal raises so much that complicates the display of any
adaptive response. The regularization of cardiac reactivity after
treatment with CBT indicates that the defense system no longer
reacts to the unrealistic threat. Furthermore, the heart rate changes
related to the presentation of a stimulus are also an index of the
emotional intensity that the stimulus elicits. So, a decrease of the
reactivity in the presence of the phobic stimuli can be also inter-
preted as a reduction of the emotional impact that they have in the
patients, as a consequence of the therapy.

The present results demonstrate a significant decrease in heart
rate of patients with PTSD after treatment. Gongalves et al. (2011)
investigated potential CBT biomarkers of efficacy in the treatment of
PTSD and found results consistent with this meta-analysis regarding
heart rate. In a recent systematic review (Zantvoord et al., 2013), also
in patients with PTSD, reduced physiological reactivity was found in
line with the decrease in symptoms after treatment with CBT. It is
known that heart rate is increased in PTSD patients (but see
exceptions below) in a wide variety of methodologies, including
resting baseline studies, startle studies, standardized trauma cue
studies, and idiographic trauma cue studies (Pole, 2007). This finding
could explain why patients with PTSD have a higher risk of
premature cardiovascular disease (Blanchard, 1990; Buckley and
Kaloupel, 2001). The adjustment of this parameter, as demonstrated
in this meta-analysis, points to HR as a potential CBT biomarker of
efficacy, representing an important step in the investigation of the
treatment's mechanisms of action and its potential in reducing the
high cardiovascular disease rate in this population.

Heart rate reactivity to an aversive challenge may be useful in
tracking differences in terms of the course of illness and response
to treatment for single-versus multiple-trauma PTSD (McTeague
et al, 2010). McTeague et al. (2010) showed that despite greater
reported arousal, the multiple-trauma relative to single-trauma
PTSD patients presented blunted defensive reactivity associated
with more chronic and severe PTSD. Furthermore, Lanius et al.
(2010}, (pg. 4) in an influential review that examined the evidence
that supported the DSM-5's decision to create the dissociative
subtype of PTSD, called attention to different heart rate reactivity
when exposed to trauma cues: “Researchers have suggested that
approximately 70% of patients re-experience their trauma with a
concomitant increase in heart rate whereas the remaining 30%
exhibit states of depersonalization and derealization with no
significant concomitant increase in heart rate”. Therefore, studies
should be careful in distinguishing the PTSD samples; in single-
trauma PTSD the heart rate reactivity could be a more useful
biomarker for effectiveness of CBT, showing a higher effect size.
The use of the heart rate to help to identify and validate
biologically homogeneous subtypes that cut across phenotypic
diagnoses is another example of what is termed ‘stratified psy-
chiatry’, a research strategy that aims to improve clinical outcomes
across conventional diagnostic boundaries (Fava et al., 2014; Kapur
et al, 2012). Additionally, while exposure therapies and other
treatments aimed at extinguishing the patient's exaggerated fear
response are shown to be effective in helping the recovery of those
patients, the treatment of PTSD consequent to cumulative trauma
still represents a significant challenge (Lang and McTeague, 2011).

Decreased heart rate reactivity after treatment with CBT was
observed in acute stress disorder, specific phobias, social phobia
and OCD. According to recent theories about the extinction of fear,

continued exposure to irrationally feared stimuli generates a new
learning represented by changes in prefrontal-amygdala circuitry
(Milad and Quirk, 2012). This change in activation of brain areas
involved in the fear circuit would in turn actto regulate the
autonomic nervous system by decreasing cardiac reactivity against
feared stimuli. In the studies with specific phobias, decrease in
heart rate reactivity was observed after treatment with exposure,
but this decrease is not statistically significant compared to groups
that were treated with this same technique, but without psychoe-
ducation or when distracters were inserted at the time of exposure
to feared stimulus. It can be inferred, however, that exposure
technique produces an impact on heart rate even when used in an
unconventional (impure) way. Studies using control groups trea-
ted with placebo techniques are necessary to establish the actual
impact of exposure technique in subjects with specific phobias.

In panic disorder studies, the results were inconclusive, and
most studies did not find accordance between a decrease in heart
rate reactivity and a decrease in symptomatology. 1t should be
noted that treatment protocols varied widely between studies, and
medications were tested in three of them. The controversial results
could also be connected to differential physiological reactivity
among panic patients even before the therapeutic intervention.
McTeague et al. (2011) showed increased reactivity in panic
patients without, or with moderate, agoraphobia; but observed
reduced reactivity to startle probe in panic patients with severe
agoraphobia.

McTeague and Lang (2012) examined psychophysiological para-
meters across the anxiety disorders spectrum, from disorders char-
acterized by focal fear (e.g., specific phobia) to disorders of long-
enduring, pervasive apprehension and high distress (e.g, PTSD
secondary to cumulative trauma and generalized anxiety disorder).
Probing the reactivity to startle, they observed an inverse gradient to
that of subjective distress. Startle responses were very high for
single-trauma PTSD and specific phobia; and much lower for panic
with severe agoraphobia, generalized anxiety and multiple-trauma
PTSD, patients with the latterdisorders having much more severe
symptoms and higher reports of distress than those of the former.
Studies of biomarkers in therapeutic interventions could benefit from
taking into consideration the group of patients that present blunted
physiological reactivity instead of exaggerated reactivity.

4.2. Methodological issues

4.2.1. Randomized trials

Most of the randomized studies selected for this meta-analysis
were not conducted according to strict methodological quality
criteria or did not provide information regarding the methodolo-
gical quality, including participant allocation and use of blind
evaluators. The lack of information about the allocation of patients
indicates that there is a possibility that randomization was not
performed appropriately, indicating a risk of interference by the
researcher in the sample selection. Furthermore, only eight studies
reported that exclusion criteria included concomitant psychother-
apy, which could seriously compromise the results of research.
Based on the items discussed above, there were high chances of
selection and performance bias.

In contrast, most studies addressed incomplete outcome data
adequately and also reported outcome measures free of sugges-
tion, which indicates that there is low risk of bias regarding the
balancing of the samples and the omission of possible negative
results.

Future studies should follow high methodological criteria and
state in the body of the text that these precautions were taken into
consideration during the study.
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4.2.2. Limitations

Although all 47 studies have evaluated the heart rate before
and after treatment, only eight studies could be included in the
meta-analysis. The different methodologies employed, the pre-
sence of comorbidities in the samples and the lack of standardiza-
tion in treatment protocols require caution in interpreting the
results. Future studies are needed in order to reach more consis-
tent findings.

This systematic review/meta-analysis included only three data-
bases, although the selected bases are the key ones. In addition, we
found low statistical power. Due to the limited number of studies
included in the meta-analysis, it was impossible to perform a
meta-regression.

4.2.3. Clinical implications/future directions

The findings raise questions about the clinical practice of fear
extinction. Although heart rate is highlighted as a potential biomar-
ker of efficacy of CBT, the understanding of the process of therapy
efficacy is not yet clear. Future studies should investigate both
psychometric parameters and psychophysiological parameters in
order to clarify how the techniques involved in treatment can
regularize them. To achieve this goal, it is necessary to compare
the impact of different techniques on these parameters. It is also
necessary to compare the use of different methodologies to measure
heart rate, such as rest, startle and anticipatory HR.

5. Conclusions

The findings suggest that successful psychological treatment
reduces physiological reactivity in patients with PTSD and possibly
other anxiety disorders. Therefore, heart rate can be considered a
potential biomarker of CBT efficacy for PTSD. In addition, the effect
size of the impact of traditional exposure therapy in heart rate in
specific phobia is greater than the exposure therapy with dis-
tractors or without psychoeducation. These results represent an
advance in the investigation of the mechanisms of CBT action and
hence in the integration of basic science and clinical psychiatry.
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Abstract

The use of Information and Communication Technologies, such as virtual reality, has been employed in the treatment of
anxiety disorders with the goal of augmenting exposure treatment, which is already considered to be the first-line
treatment for Post-traumatic Stress Disorder (PTSD). To evaluate the efficacy of virtual reality exposure therapy (VRET) in the
treatment of PTSD, we performed a systematic review of published articles using the following electronic databases: Web of
Science, PubMed, PsycINFQ, and PILOTS. Eligibility criteria included the use of patients diagnosed with PTSD according to
DSM-IV, the use of cognitive behavioral therapy (CBT) and the use of virtual reality for performing exposure. 10 articles were
selected, seven of which showed that VRET produced statistically significant results in comparison to the waiting list.
However, no difference was found between VRET and exposure treatment. Of these 10, four were randomized, two were
controlled but not randomized and four were non-controlled. The majority of the articles used head-mounted display virtual
reality (VR) equipment and VR systems specific for the population that was being treated. Dropout rates do not seem to be
lower than in traditional exposure treatment. However, there are a few limitations. Because this is a new field of research,
there are few studies in the literature. There is also a need to standardize the number of sessions used. The randomized
studies were analyzed to assess the quality of the methodology, and important deficiencies were noted, such as the non-use
of intent-to- treat-analysis and the absence of description of possible concomitant treatments and comorbidities.
Preliminary data suggest that VRET is as efficacious as traditional exposure treatment and can be especially useful in the
treatment of patients who are resistant to traditional exposure.
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Introduction

Post-traumatic stress disorder (PTSD) involves a constant feeling
of fear generated by inadequate consolidation of the autobio-
graphical rauma memory [1]. Foa & Kozak [2] suggested that for
there to be adequate processing of the traumatic memory and the
consequent extincton of the fear, the memory must be activated
and safe components must be inserted. Prolonged Exposure
Therapy, proved to be highly eficacious in the treatment of PTSD,
aims to access the traumatic memory, including information about
the traumatic situation and related emotons, thoughts and
behaviors. It helps the patient to understand the context of the
traumatic experience as well as its impact in the patient’s life. It
also enables the patent to achieve a realistic perspective on the
traumatic event and its aftermath [3].

Despite the fact that exposure therapy stimulates emotional
engagement during imaginal exposure, some patients find it
difficult to immerse themselves in the traumatic scene and,
therefore, may quit the treatment. In some studies, dropouts and
non-response rates may reach 50% of the cases [4]. Therefore, the
use of Information and Communication Technologies may
facilitate exposure for avoidant patients.

In this sense, virtual reality has been used as a wol for exposure
and has achieved positive results in the treatment of various

PLOS ONE | www.plosone.org

anxiety disorders including specific phobias, social phobia, panic
disorder and PTSD [5]. Even though this resource has encoun-
tered some diflicultics because it raises questions about affecting
the therapeutic relationship and struggles with personalizing
exposure for individuals with different traumas [5], its use has
yielded many benefits. Virtual reality exposure therapy (VRET)
facilitates the emotional engagement of patients with PT'SD during
exposures to the multiple sensory stimuli made possible by the
virtual environment, bypassing symptoms of avoidance and
facilitating control on the part of the therapist [6-7]. The sense
of presence provided by a virtual environment that is rich in
sensory stimuli facilitates the emotional processing of memories
related to the trauma [8]. This technological apparatus allows
gradual exposure to the feared environment according to the
needs of each patient. In addition, it can be used in situations
where time is limited, as well as in sitnations that are difficult to
control or unpredictable [9] or that could put the patient at risk il
the exposure were performed in a real situation. Finally, exposure
in a virtual reality environment allows for greater methodological
rigor in clinical studies as it allows for the standardization of the
duration and type of exposure for all patients [10].

The abjective of this article is to conduct a systematic review of
studies that have used virtual reality in the treatment of PTSD. We

December 2012 | Volume 7 | Issue 12 | e48469
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aim to verify the efficacy of Virtual Reality Exposure Therapy for
patients diagnosed with PTSD.

Methodology

We performed an electronic search in the following databases:
ISI/Web of Knowledge, PUBMED/MEDLINE, PILOTS and
PsycINFO in May 2011 with keywords that included the terms
PTSD OR “stress disorder®” and “virtual reality”. In the ISI/
Web of Knowledge, we restricted the search criteria to include
only “articles” and “notes™. Articles found in the references of the
articles selected for this review were also considered for analysis.
Independently data collection process was applied. The articles
included in the final selection had to fulfill the following criteria.

Criteria for inclusion: the nse of patients diagnosed with PTSD
according to DSM-IV, the use of cognitive-behavioral therapy
(CBT) and the use of virtual reality for performing exposurc.
theoretical articles, theses,
dissertations and book chapters, articles not published in a peer-
reviewed journal, articles that used patients who were not
diagnosed with full PTSD or techniques that were not part of
the repertoire of CBT, case studies, articles that did not include
outcome criteria and trials published in languages other than
English, Portuguese or Spanish.

Afier the search phase, we did an analysis of the methodalogical
quality of the randomized controlled trials based on the Cachrane
Collaboration Tool for Assessing the Risk of Bias [11]. This tool
analyzes the risk of bias for cach study that might interfere with the
results. In addition, six items were added that also represent risks
for biased results. These items were based on the scale developed
by Kocsis etal [12] and include description of relevant
comorbidities; information on screened, meluded and excluded
subjects; description of treatment (or reference); description of
concurrent freatment; an intent-to-treat analysis; and description
of dropouts.

Crteria for exclusion: reviews,

Results

The final result of the search can be observed in the flowchart
(Figure 1).

Of the 300 articles obtained through the electronic search
summed from all the databases scarched, 27 were excluded for
using samples including non-PI'SD disorders or using patients
with subclinical PTSD, 36 were excluded for being case studies,
192 were excluded for being theoretical articles, reviews or trials
that did not include CBT, two were excluded for using outcome
measures that did not include symptoms of PTSD and seven were
excluded for using a sample compiled and used in a later study.
Thus, 10 articles were considered for the final analysis. This count
includes articles found in more than one electronic database,
which were, therefore, repeated. Additionally, some studies met
more than one exclusion criterion. Each of the smidies selected is
described below.

Ready et al [7] performed an open trial with 21 Vietmam
veterans. The final result combined the samples with those from
an carlier stucly by Rothbaum et al [8], that consisted of a sample
of five participants. Nine patients in the most recent study
completed the treatment, and six patients dropped out during it.
Of the 21 inital participants, 14 completed at least one post-
treatment assessment. The questionnaires used included the
Clinician Administered PTSD Scale (CAPS), Impact of Events
Scale (IES), Beck Depression Inventory (BDI) and Subjective Units
of Discomfort Scale (SUDS). The protocol included 8 to 20 weekly
sessions, and each lasted 90 minutes. The techniques used
included  psychoeducation, anxiety management technicues,
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exposure using VR and imaginal exposure. Follow-ups were
performed at three and six months. There was a significant
reduction in total CAPS and IES after weatment and during the
follow ups. However, for the intrusion cluster on the CAPS scale,
no statistical significance was observed at the first measure post-
treatment; however, at the follow-ups, there was significant
improvement compared to the beginning of treatment. Although
there was a significant reduction in BDI during post-treatment and
at the follow-up at six months, this was not evident at the three-
month follow-up. Gains were maintained for 10 of the eleven
patients who completed all of the follow-ups.

Difede et al [13] evaluated the efficacy of treatment with VRET
in-patients who developed PTSD afier the terrorist attack on the
World Trade Center. The participants were assigned to two
groups. In the first group, thirteen patients underwent intervention
with VRET, and eight matched subjects were assigned to the
waiting list. Five of the thirteen participants in the first group were
resistant to previous treatments, and four were resistant to
imaginal treatment. Because it was decided that these patients
would be assigned to treatment, the study became quasi-
experimental. The participants in the VRET group were paired
with the participants on the waiting list according to the severity of
their CAPS scores and socio-demographic characteristics. The
study sample was composed entirely of males with severe PTSD.
In addition to the use of CAPS, the participants were evaluated by
an independent assessor using BDI and Clinical Global Impression
(CGI). The treatment combined CBT with VR using techniques
including psychoeducation, relaxation training, cognitive restruc-
turing and VRET. The number of sessions was less than 14, with
a mean of 7.5. All of the patients received at least six weeks of
VRET. The results showed that nine of the 10 participants who
completed the training obtained clinically and statistically signif-
icant improvements. A large effect size was obtained (Cohen’s
d=1.54). Compared to the waitng list, the group treated with
VRET demonstrated statistically significant improvement based
on the CAPS score. The same did not occur for BDI and CGL, for
which an interaction between time and group was not noticed.
However, the authors stated that the baseline scores were low. At
the end of the study, six of the 10 participants in the VRET group
no longer met the diagnostic criteria for PTSD. Three patients
from the group undergoing VRET did not complete the
treatment, and one dropped out due to the anxicty related to
the exposure. The dropout rate in the control group was not
reported. The results remained the same in the follow-up ar six
months.

Wood et al [14] examined the effects of VRET on twelve
participants in a non-controlled study. 10 sessions that lasted 90 to
100 minutes each were performed onee or twice a week. The Post
Traumatic Stress Disorder Checklist (PCL-M), the BAI and PHQ-
9 questionnaires were used. The techniques and procedures used
in the study included psychoeducation, meditation for anxiety
management, cognitive restructuring, biofeedback training and
gracdual exposure using virtual reality. There was a significant
reduction in the PCL in 75% of the participants, and these cases
no longer fulfilled the criteria for PTSD. The study did not report
if there were dropouts over the course of the treatment, as well as
averages or standard-deviations and only showed the results with
a graph. The study did not perform a follow-up. The focus of this
article was on the cost-henefit analysis of using VR: thus, the
article may be limited in terms of methodology.

A randomized study by Ready et al [15] compared VRET with
Therapy Centered on the Present (TCP) n patients who are
veterans of the Vietnam War. Of eleven male participants, nine
completed the treatment, with five in the VRET group and four in
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Figure 1. Flowchart of the process of identifying and selecting studies.
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the TCP group. Protocols for both treatments consisted of 10
sessions. The CAPS and BDI scales were administered before and
after treatment and during a follow-up six months later by an
independent assessor who was unaware of the treatment. There
was an improvement of symptoms in both conditons [rom
pretreatment to post-treatment and at the follow-up, performed six
months after the end of the study, with scores on the CAPS scale
showing greater variations for VRET. However, there was not
a statistically significant improvement on the CAPS and BDI scales
cither within or between groups. It was not possible to compare
and find statistically significant differences due to the small sample.
There were two dropouts, one from each group.

Roy et al [16] smdied soldiers diagnosed with PTSD using
functional magnetic resonance imaging (fMRI) in addition to
evaluating the effects of VRET. In the first phase of the study,
there were 29 subjects who were assigned to four groups: fifieen
with both PTSD and Traumatic Brain Injury (TBI), nine with
PTSD only, one with TBI anly, and four controls. The IMRI was
performed before and after treamment and during follow-up
periods. In the treatment phase, fifteen participants with FISD
were initially selected at random for VRET (seven) or for
Prolonged Exposure (eight). At least twelve sessions lasting
90 min were performed over = six weeks. Both the PE and
VRET treatments used psychoeducation, relaxaton techniques
and some elements of imaginal and in vivo exposure. The groups
received equivalent times of exposure (with VR or imaginal
exposure), which lasted up to half of each session. The CAPS,
PCL-M and BDI scales were administered at the same time as the
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cerchral scans. It was an ongoing study in which eight participants
with PTSD had completed the final scan, and six had dropped out.
As the authors considered the number of participants in each
group insufficient for a comparison of the eflicacy of wreatments,
the results of the two groups were combmed, meaning, i this
respect, that the study was non-controlled. There was a non-
significant improvement in the clinical symptoms, which could be
measured through reductions in CAPS, PCL, CGI and BDIL. The
results were maintained in the follow-ups performed at one, two
and three months with eight patients with PTSD completing the
post-treatment scan (five with both PTSD and TBI and three with
PTSD only). The brain regions of interest were the amygdala, the
hippocampus and the anterior cingulate cortex. Significant
improvements are evident on the IMRI scans, which showed
a reduced activation of the amygdala, subeallosal gyrus and lateral
prefrontal cortex as well as a less-accentuated reduction for the
anterior cingulate cortex. These results are corroborated by CGI
scores; however, the CAPS score improvements are not statistically
significant.

The study by McLay et al [17] is a controlled non-randomized
study that shows the results of treatment for P'TSD in soldiers from
the Iraq War, all male. They compared six cases treated with
VRET and four cases with traditional exposure therapy. The
treatments were conducted once or twice per week, and the
number of sessions varied between six and twelve. There was no
standardization in the administration of the techniques or in the
number of sessions. The patients were treated according to the
clinical judgment of what they required, and they typically
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received the treatment to which they were assigned. The scales
administered included PCL-M, CAPS, PHQ-9 and BAL All of the
patients who were treated with VRET significantly reduced their
scores on the PCL-M (by 67% on average), BAI and PHQ-9. At
the end of the treatment, five no longer met the diagnostic criteria
for PTSD. The patients who received traditonal exposure therapy
also showed statistically significant improvement at the end of the
treatment (a 74% decrease on the PCL-M), and none showed the
diagnostic criteria for PTSD at this stage. There was no statistically
significant difference between the treatments. The study didnt
perform a follow up. There were no dropouts.

Rizzo et al [18] conducted an open trial with 40 war veterans
who were resistant to pharmacological treatment and counseling
using virtual Iraq. Sessions lasting 90 to 120 minutes were held
twice per week for five weeks. The average number of sessions was
less than I1. The techniques used included psychoeducation,
anxiety management techniques and imagnal, m vivo and VR
exposure. Participants were evaluated based on the PCL-M, BAIL
and Patient Health Questionnaire (PHQ-9), in addition to
physiological monitoring, which included heart rate, galvanic skin
response and respiration frequency. However, the results of the
psychophysiological monitoring were not reported. A follow-up
was performed at three months. Of the 20 participants who
completed the treatment, there was a clinical and statstically
significant reduction in the PCL-M, with 17 participants showing
a reduction of more than 50%. Furthermore, sixteen ol the
participants did not fulfil the criteria for PTSD after treatment.
When looking at the average scores for the BAI and the PHQ-9,
there was a statistically significant reduction at the end of
treatment. Hall of the patients did not complete the treatment.

Seven soldiers dropped out before the first session, six quit after
the first session, and seven at the beginning of the VR treatment.
Gains were maintained at follow-ups.

The study by Botella et al [19] included subjects who had
experienced a broad variety of traumatic events and used
EMMA’s World as a VR tool. This system used symbols to
represent various traumatic events, Their sample included eight
men and two women. This was a randomized clinical trial with
two groups that used VRET or CBT with in vivo and imaginal
exposure. Participants on the waiting list were not included. The
study included 10 participants. The authors did not report the
number of participants in each group or whether any participant
did not complete treatment. Both protocols used from nine to
twelve sessions. There was a statistically significant reduction on all
the scales administered (CAPS, Davidson Trauma Scale (DTS)
and Posttraumatic Cognitions Inventory (PTCI) between pre- and
post-treatment  conditions for the group that received VRET.
VRET proved ta be more effective than traditional therapy on the
CAPS scale, but the difference was not statistically significant for
the CAPS scale or for the others administered. The researchers did
not perform follow-ups and did not report the dropout rate for
either of the groups.

The study by Gamito etal [20] evaluated VRET as an
alternative procedure for reducing symptoms of chronic PTSD in
elderly Portuguese veterans who had participated in the colonial
war in Africa. 10 participants, all male, were randomly assigned to
three groups: five for VRET, two for imaginal exposure, and three
for the waiting list. The protocols for VRET and imaginal
exposure were based on cognitive desensitization with twelve
sessions of exposure with virtual reality for VRET and twelve
sessions of traditional imaginal exposure for imaginal exposure
group. The first session for both protocols was dedicated to
psychoeducation. The CAPS, Impact of Events Scale Revised
(IES-R), Symptoms Checklist Revised (SCL-90-R) and BDI scales
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(only for the VR group) were administered before and afier
treatment. There was no statistically significant difference i the
analysis of the CAPS scale. However, the group treated with
VRET obiained a reduction of 8% when measured with CAPS,
although there was only a reduction of 1% for the group assigned
to imaginal exposure and 6% for the WL. There was a reduction
in IES-R for the group with VRET, whercas an increase was
observed for the other two groups. There was a significant
reduction in symptoms of depression (reduction of 40% on the
BDI) and on the SCL-90-R for the VRET group. No follow-up
was performed. One dropout was reported in the VRET group,
and the dropout rate in the control group was not reported.

The study by McLay et al [21] evaluated the efficacy of VRET
i the teatment of 20 Active Duty military personnel in
a randomized trial. 10 of these patients were assigned to VRET
and 10 to treatment as usual (TAU). The participants of the latter
group received a combination of typical treamments for PTSD,
which included Prolonged Exposure, Cognitive Processing Ther-
apy, Eye Movement Desensitization and Reprocessing, group
therapy, psychiatric medication, substance rehabilitation and
mpatient  service. The VRET protocol included sessions of
psychoeducation, relaxation, attentional and autonomic control
training and exposure to a VR simulation of Iraq or Afghanistan.
There was no standardization of the treatment protocol, and the
number of sessions varied from 10 to 13 weekly sessions for the
two groups. The participants were monitored using the CAPS
scale before and after treatment. At the end of the treatment, seven
of the 10 participants in the VRET protocol showed improve-
ments of greater than 30% on the CAPS scale, whereas only one of
the nine participants who completed the TAU showed an
improvement greater than 30%. Both treamments showed efficacy
and there was no statistically significant difference between the
groups. Only one dropout in the TAU group was reported. The
rescarchers did not perform a follow-up.

Figures 2 and 3 summarize the different aspects concerning the
methodological quality of the randomized studies. Among these
investigations, only one smdy reported the method used for
generating the random sequence and whether the method used to
hide the sorting did not allow a prediction of the distribution of the
patients into groups. Two of the studies did not use a blind
evaluator; one did not report on this, and one made use of a blind
evaluator. In addition, only one of the studies included data for all
the subjects in the final analysis. In all of the articles, the main
scales were also administered at the final evaluation. In one study,
the presence of comorbidities was not described, and in three
studies, they were partially deseribed. The numbers of subjects
screened, included and excluded were described completely in
only one study. In three studies, the treatments were sufficienty
described or referenced to allow replication. Only two studies
clearly provided information on concurrent treatments allowed
and administered during the course of the study, and they did not
permit concomitant treatments. In one study, this description was
partially completed, and in another study, there was the possibility
that the participants in group therapy were concurrently taking
non-stabilized psychotropic medication. None of the articles
performed an intent-to-treat analysis because there were no
evaluations over the course of wreatment. In fact, there were only
pre- and post-treatment evaluations.

Discussion

General results
To the best of our knowledge and despite the current relevance
of this subject, this is the first systematic review that evaluates the
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efficacy of VRET focused exclusively on patients diagnosed with
PTSD. A study conducted by Meyerbroker & Emmelkamp [5]
included a systematic review of VRET in various anxiety disorders
including PTSD. However, only two studies were considered in
their analysis [7-13]. A meta-analysis was performed by Parsons
et al [22], and two studies with PTSD were selected. The meta-
analysis was based on fewer than 20 subjects. Two different meta-
analyses in VRET and anxiety disorders were published [2324],
including only one paper in PTSD [13]. The lack of systematic
reviews and meta-analyses on the subject is probably due to the

Efficacy of VRET for PTSD: A Systematic Review

small number of studies in the literature that use VR as a tool for
exposure. However, the few published smdies are recent, with the
first dating from 2006 [7], which indicates rapid growth in this
area.

Based on the evaluations of the 10 studies, the results point to
the potential efficacy of VRET in the wreatment of PTSD. Among
the six studies that included a control group. a statistically
significant reduction in questionnaires evaluating symptoms of
PTSD was observed in four. In comparison to the waiting list,
results were significantly better for VRET. However, no difference
was found between VRET and exposure treatment. The same
result was obtained in the meta-analyses on the efficacy of VRET
and classical cognitive-hbehavioral evidence-based treatment in the
treatment of anxiety disorders, performed by Opris & colleagues
[24]. We cannot discard, nonetheless, the possibility of a Type 2
error due to low sampling power; that is, if the samples were
larger, a difference in efficacy in favor of one of the treamments
might have been found. In three of the four non-controlled studies,
VRET showed efficacy, which confirms the potential efficacy of
this treatment.

Eight of the 10 studies used samples of war veterans. The high
utilization of this population was probably due to the high
financial and social costs of wars in terms of the number of soldiers
who return home with PTSD [14]. In two studies, samples
included victims of various traumas, and the remaining study was
conducted with victims of the terrorist attack of September 11,
2001. War veterans are considered to be a more resistant sample’.
Thus, the results obtained might have been even more promising if
the studies had used subjects exposed to other types of trauma. A
problem involved in using VRET in comparison to traditional
exposure is related to the difficulty of constructing a context that
refers precisely to the traumatic memory of the patient [5]. Due to
its high financial cost, it would be almost impossible to follow the
idiosyncratic method, which means personalizing the virtual
environment according to the perspective of each patient related
to the trauma. By contrast, with a homogeneous sample, only
some stimuli elicited by the virtual environment are necessary to
produce anxiety sufficient for activation of the traumatic memory
[7]. In a study which used individuals that had suffered various
types of trauma [19], the virmal environment was cven more
general, but it still evoked recollections of the traumatic event.
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Allocation concealment
Blinding of outcome assessment {detection bias)

Incomplete outcome data

Selactive reporting {reporting bias)

Description of relevant comarbidities
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Description oftreatment {or reference)
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Figure 3. Methodological Analysis of Randomized Controlled Trials.

doi:10.1371/journal.pone.0048469.g003
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The number of sessions varied between 5 and 20. Only four
studies set a fixed number of sessions. The others proposed only
a minimum number that could be exceeded depending on the
needs of the patient. The lack of standardizaton makes it difficult
to evaluate the efficacy of the protocol, although it is understand-
able considering that these were the first studies to test the efficacy
of VRET in the treatment of PTSD. Therefore, there s no
standard to follow. The sessions basically consisted of techniques
that included psychoeducation, anxiety management (such as
diaphragmatic breathing, progressive muscle relaxatdon and
meditation) and in zize and imaginal exposure. Only three studies
reported using cognitive restructuring [13,14-21].

The majority of the articles used head-mounted display VR
ecquipment and VR systems specific for the samples. Only one
study used an automatic virtual environment, an adaptive VR
display called EMMA’s World [19]. This system allows for deep
immersion into the virtual environment for both the patient and
the therapist, which offers a better perception of what the patient is
seeing. This VR equipment is non-specific, and different
environments could bring the patient into contact with different
feelings that serve as triggers for traumatic memorics. No other
studies used the automatic virmal environment methodology. So,
it was not possible to test which of the two methodologies was
more efficacious in the treatment of PTSD.

Methodological Issues

Randomized clinical trials. We found that the four
randomized studics were not conducted in accordance with
rigorous criteria for quality. All of them had methodological
limitations that introduced a risk of bias for the final results. Proper
reporting of the items that constitute a randomized trial assists in
the critical evaluation of internal validity and the generalization of
the results [25].

It is striking the absence of information to judge the quality of
the trials. The majority of studies omitted data concerning random
sequence  generation, allocation concealment, description of
relevant comorbidities, information on screened, included and
excluded subjects and description of incomplete outcome data.
Besides, even in the smdy with the higher amount of items
evaluated favorably [15], those items account for less than half of
the total of the evaluated items. The items with the lower risk of
bias were selective reporting and description of treatment.

Another serious limitation concerns the use of extremely small
samples in each of the randomized trials. For example, two studies
[19-20], despite being randomized, involved only 10 participants
cach. The randomized study with the largest sample included 20
subjects [21]. These small samples make a meta-analysis focused
on those data impossible. Finally, the absence of effect size makes
it difficult to understand to what extent the result is explained by
the predictor variable [26]. In addition, none of the studies used
the number needed to treat (NTT), which is a more powerful and
mtelligible statistical tool because it establishes the necessary
minimum number of individuals to be treated in the event that one
of them no longer fulfills the diagnostic eriteria after the treatment
[27].

Future studies should take into account the methodological
issues mentioned above and presented in figures 2 and 3 in order
to improve the quality of the trials in VRET.

All Studies. We observed an ahsence of key information that
is required to understand the evaluation of VRET efficacy because
some studies focused on the description of the VR system
configured for exposures, thereby placing less emphasis on
evaluating the efficacy of the treatment. Some studies did not
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even present quantitative results but only qualitative information
about efficacy [14-18].

In spite of these limitations, all of the articles reported the results
of the most important scale at the final evaluation. Therefore,
there was no risk of hidden possible negative results. In addition,
half of the articles performed follow-ups. Those data were
collected from one month to one year after the end of treatment.
Although the ideal time suggested for a follow-up begins at twelve
months [12], the fact that there was follow-up assessment shows an
effort to incorporate a more robust methodology. We believe that,
with advances in the study of VRET efficacy in the treatment of
PTSD, future studies will achieve better methodology quality.

Another important consideration is treatment adherence. It is
known that exposure techniques can have a high rate of non-
adherence due to the initial worsening of the symptoms. For there
to be extinction of the fear associated with the memory of the
traumatic event, it is necessary for the patient to experience
anxiety and feel its reduction after a specified period of repetition
of the traumatic memory. Because the technique is highly
anxiogenic, many patients do not agree to undergo the treatment
or give up at the beginning of treatment. Theoretically, VRET
appears to partially bypass this problem by providing exposure in
a more controlled and safer environment. However, except for two
studies [17-21], there were dropouts from the VRET group for all
of the studies that supplied this mformation. Two studies did not
report the dropout rate [14-19]. The highest dropout rate
occurred in the study by Rizzo et al [18], where halfl of the total
sample of 40 participants did not complete the weatment. Two
other studies showed high dropout rates [16-7], with six dropouts
mn each (out of 21 and 29, respectively).

It is important to mention the low reatment adherence rates
found in the active duty military populatons. Out of 49,425
veterans diagnosed with PTSD, only 9.5% attended nine or more
VA mental health sessions in 15 weeks or less in the first year of
diagnosis [28]. This population has issues regarding stigma
associated with mental health problems, higher rates of alcohol
related problems, and competing responsibilities for preparing for
the next deployment that have a dramatic negative effect on
adherence to treatment [29-30].

Despite the fact that exposure therapy is considered to be highly
aversive [31], in a study by Hembree et al [32], the dropout rates
for exposure therapy were not different from the rates found for
techniques considered to be less aversive, such as Cognitive
Therapy, Stress Inoculation Training and EMDR during the
treatment of PTSD. However, due to the high dropout rate that
was evident in the selected articles, we believe that there remains
a certain loss of control of anxiogenic stimuli during VRET. The
loss of control might be related to the need for the therapist or the
patient himself’ to manage the equipment so as to reduce the
intensity of the stimulus when anxiety is very high. The use of new
technologies, such as physiology-driven adaptive VR stimulation
that automatizes the system to make it less dependent on the
intervention of the psychotherapist during exposure, may be able
to bypass this limitation.

Finally, one potential application of VRET would be for
patients who are resistant to traditional exposure. For example,
Difede et al [13] included five patients who had not responded
initially to traditional exposure, and the results showed a positive
response to VRET (for three of them, there was a reduction of at
least 25% in CAPS, whereas for the other two, the reduction was
greater than 50%). Replicating this finding would provide
evidence of the mechanisms by which VRET could be more
advantageous than waditional exposure. We believe that the
results would be promising because VRET prevents patients from
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using safety signals that make engagement difficult, which

compromises the adecuate extinction of conditioned fear.

Conclusions

The results of this systematic review suggest the potential
efficacy of VRET in the weatment of PTSD for different types of
trauma. VRET proved to be as efficacious as exposure therapy.
VRET can be particularly useful in the treatment of PTSD that is
resistant to traditonal exposure because it allows for greater
engagement by the patient and, consequently, greater activation of
the traumatic memory, which is necessary for the extinction of the
conditioned fear.

However, there remains a vast field to be explored that requires
methodologically stronger trials and replications of those trials, the
standardization of treatment, empirical studies with different VR
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systems and attempts to increase the rate of adherence to
treatment. In future studies, the use of VRET for traditional
exposure resistant patients would be interesting, as would the use
of artificial intelligence to make the system less dependent on the
imntervention of the psychotherapist at the moment of exposure.
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Conclusoes

O investimento em pesquisa translacional nas &fegssicologia e psiquiatria pode
ser a saida para a diminuicdo da taxa de mortaidasd transtornos mentais. Tendo em vista
a incipiéncia desta unido, especialmente no quesdjzeito ao campo da psicologia, esta tese
sintetiza alguns avancos obtidos na intersecacsit@lpgia com a ciéncia basica, além de

indicar caminhos para futuras pesquisas na area.

Os achados da presente tese permitem inferir qU€@ € capaz de modificar
parametros psicofisiolégicos anteriormente altesa@on pacientes com transtornos de
ansiedade. Em parametros cardiacos, esse impaotmse¥vado através da reducdo da
frequéncia cardiaca durante a evocacdo de sintaspecialmente no TEPT e em fobias
especificas. Em outros transtornos, novos estudos cenetodologia padronizada

possibilitardo confirmar a tendéncia de eficacia.

Especificamente com relacdo ao TEPT, os parameiaodiacos estdo entre os
biomarcadores mais estudados. Quando medidos ebus@po impacto da TCC nao é
observado na maioria dos parametros. Constatoupsmaa reducdo de um indice
predominantemente simpatico mensurado no dominidretpuéncia, denominado baixa

frequéncia. Ainda assim, este resultado deve sty gom cautela e carece de replicacoes.

Com relacdo ao parametro neuroendocrino, mais ifispewente o cortisol,
observou-se uma tendéncia de resposta as técrtitaadas em diferentes momentos da
terapia. Ha queda deste horménio na fase iniciadtatamento, durante a qual os pacientes
aprendem técnicas de manejo da ansiedade, compreensl aspectos do transtorno e do
tratamento e aprendem a flexibilizar pensaments®midos. Posteriormente, quando tem
inicio a técnica de exposicao, observa-se elevdgaudvel de cortisol, 0 que € coerente com
0 aumento da ansiedade observado durante o estégel de administracdo da técnica.
Finalmente, quando a ansiedade associada a expasigéeca a diminuir, tendo em vista o
processamento da memoria traumatica e a consegeriiedo do medo condicionado, o
nivel de cortisol volta a decair, mantendo-se rettupor um més apdés o término do
tratamento. Estudos com tamanho de amostra mader@o confirmar se esta tendéncia se

confirma de maneira estatisticamente significativa.



Outra concluséo inferida a partir dos resultadospdssente tese diz respeito a
extensdo da eficacia da TCC no tratamento do TERMavés da revisdo sistematica
publicada, foi demonstrado que a TERV tem efic&etjaivalente a exposicéo tradicional,
apesar de nao produzir ganhos extras. Além disgécriaca parece beneficiar pacientes
resistentes ao tratamento convencional. A repl@aeih estudos com metodologia

padronizada e em amostras maiores € interessaategiabelecer esse achado.

A tendéncia de crescimento do campo é consistBrdate da publicacdo exponencial
de estudos nos ultimos anos, ha expectativa dengore futuro proximo conclusdes mais
robustas possam ser alcancadas. Diante deste pen@iare-se caminho para a possibilidade
de tratamentos novos e mais eficazes, adaptandadibsrentes tipos de pacientes, incluindo
o tempo e intensidade necessarios para cada indivédém de possibilitar a personalizagéo
de técnicas eficazes a partir de diferentes densaridaomportamentais
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Anexos
Termo de Consentimento Livre e Esclarecido:

Eficacia da Terapia Cognitivo-Comportamental pardranstorno do Estresse Poés-
Traumatico.

Vocé esta se propondo a participar de um estudovipaeverificar a eficacia da
Terapia Cognitivo-Comportamental (TCC), um tipo déndimento psicolégico, no
tratamento de pacientes com o diagnostico de Toanstdo Estresse Pés-Traumatico
(TEPT)

Este estudo estd sendo realizado no ambulatérioTdosstornos Relacionados ao
Estresse sediado no campus da Praia Vermelha darsidiade Federal do Rio de Janeiro, e
encontra-se soborientacao dos professores Draa Fauatura e Dr. Ivan Figueira.

Vocé serd sorteado para um dos dois grupos destpiipa. Um grupo recebera
tratamento com Terapia Cognitivo-Comportamental gaed administrado ao longo de
dezesseis semanas (cada semana com 1 sessa@iepenzipal e 3 sessoes de co-terapia,
totalizando 4 sessfes de terapia por semana) carhom e meia de duracdo cada sesséao.
As sessOes serdo gravadas e sera discutido o dvaumaeatico e suas consequéncias para a
sua vida. E natural que, ao conversar sobre o @¥enmatico, vocé se sinta desconfortavel,
mas o terapeuta estara disponivel para ajudadcargir melhor.

O outro grupo aguardara em uma lista de esperaderdpoao final de dezesseis
semanas, se submeter ao tratamento psicoterapidessjar.

Independente do grupo que vocé for selecionadoé vecebera acompanhamento
psiquiatrico de acordo com sua necessidade. Alé&vodivocé realizara uma avaliacdo
fisiologica detalhada para entendermos como o sguocaeage. Vocé ficara em uma sala
especialmente preparada (isolamento acusticovelar condicionado, luz indireta) e seréo
colocados alguns sensores em seu corpo para neegibatimentos cardiacos, sua pulsacao,
sua respiracao e seu suor, e sera feita a coletaalsaliva. Se vocé for selecionado para o
grupo que ficara na lista de espera, vocé fardocaa@liacdes fisioldgicas, sendo uma
avaliacdo a cada quatro semanas. Se vocé foraedela para comecar a terapia logo, vocé
fard seis avaliacOes fisioldgicas, sendo uma a&miarealizada uma semana antes do
tratamento psicoterapico, quatro avaliagbes durantatamento (uma a cada quatro
semanas) e uma avaliacdo um més apos o térmimatdmento.

A sua participacdo € voluntéria e participar ou daopesquisa ndo trara nenhum
prejuizo significativo a sua saude ou bem-estasoCaocé decida ndo participar, ou
interromper o estudo, 0 seu atendimento médicsagoprejudicado.

Sua identificacdo, seus dados pessoais e suasst&spserdo mantidos como
informacgdes confidenciais. Os resultados da pesgésdo publicados com fins cientificos,
sem que a sua identidade seja revelada.

A sua participacdo € muito importante, j& que ododaobtidos neste estudo
possibilitardo o desenvolvimento de estratégiastra@mmento mais eficazes para ajudar
pacientes com TEPT, que é um transtorno comum eausa muitos prejuizos e sofrimento
na vida das pessoas.

Caso precise, favor entrar em contato com:

Helga Rodrigues — Psicéloga (CRP:05/32.820)
Telefone: (21) 9946-3130



Raquel Gongalves — Psicologa (CRP:05/36.117)

Telefone: (21) 9492-0590

Declaro ter lido o texto acima e concordo com es@r0os e com a minha participacdo nesta
pesquisa.

Rio de Janeiro, de de 20.

Nome do (a) paciente

Assinatura do (a) paciente

Paula Rui Ventura (CRP:05/16.145)
Peisaaor (a) responsavel




PCL

Nome:

Data de preenchimento

Checado por:

ront.:P

Abaixo, ha uma lista de problemas e de queixasguymessoas as vezes apresentam como
uma reacgao a situacdes de vida estressantes.\VBorifalique o quanto vocé foi incomodado
por estes problemas durante o ultimo més marcamdeeemelho o espaco correspondente.

1

2

3

4

I
.

nada

Um
pouco

médio

bastante

muito

1. Memodria, pensamentos e imagens repetitivos tulgtores
referentes a uma experiéncia estressante do p&ssado

O

2. Sonhos repetitivos e perturbadores referentsaaexperiéncia
estressante do passado?

3. De repente, agir ou sentir como se uma expesai@stressant
do passado estivesse acontecendo de novo (comamcée a
estivesse revivendo)?

4. Sentir-se muito chateado ou preocupado quarglonal coisa
lembra vocé de uma experiéncia estressante dodoéssa

5. Sentir sintomas fisicos (coracdo batendo fafifeculdade de
respirar, suores) quando alguma coisa lembra varéurda
experiéncia estressante do passado?

6. Evitar pensar ou falar sobre uma experiéncieegsinte dg
passado ou evitar ter sentimentos relacionadosargeriéncia?)

7. Evitar atividades ou situacbes porque elas lambuma
experiéncia estressante do passado?

8. Dificuldades para lembrar-se de partes impatamte uma
experiéncia estressante do passado?

9. Perda de interesse pelas atividades que voe8 aastumavz:
gostar?

10. Sentir-se distante ou afastado das outras g&3s0

11. Sentir-se emocionalmente entorpecido ou incagmzter
sentimentos amorosos pelas pessoas que lhe spriwimas?

12. Sentir como se vocé nao tivesse expectativasopiuturo?

13. Ter problemas para pegar no sono ou para cantin
dormindo?

14. Sentir-se irrithvel ou ter explosdes de raiva?

15. Ter dificuldades para se concentrar?

16. Estar super-alerta, vigilante ou em guarda?

17. Sentir-se tenso ou facilmente sobressaltado?

OO0 O0|lO0O]OJlOI OO O |O] O |O|O
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Resumo

A terapia cognitivo-comportamental (TCC) apresenta eficacia comprovada no
tratamento do Transtorno de Estresse Pos-Traumatico (TEPT), contando com técnicas
tais como psicoeducacdo, reestruturacao cognitiva, relaxamento muscular progressivo,
respiracdo diafragmatica, exposicdo in vivo e imaginaria. A utilizacdo de co-terapia no
tratamento individual de pacientes praticamente ndo foi investigada. O objetivo deste
estudo foi ilustrar a adaptacdo do protocolo da Edna Foa para TCC no TEPT com
destaque para a introducdo da co-terapia, ndo presente no protocolo original. Trata-se
da avaliacgao do tratamento de uma paciente com TEPT que nao tolerou os
medicamentos de primeira escolha, através de escalas de auto-relato e
heteroavaliacdo realizada por psiquiatras. Observou-se diminuicdo dos escores do
Inventario Beck de Depressdo (BDI), Inventdrio Beck de Ansiedade (BAI), Clinical
Global Impression (CGI) e do PTSD Checklist - civilian version (PCL-C) ao longo do
tratamento. O presente caso sugere que a administracdo do protocolo foi adequada,
havendo evidéncias de eficacia da TCC e da relevéncia da co-terapia como ingrediente
importante neste processo. Ensaios randomizados controlados poderdo testar o custo-
efetividade da adicdo da co-terapia ao tratamento, particularmente em casos de TEPT
resistentes ou intolerantes aos tratamentos convencionais e com comorbidades

psiquiatricas.

Palavras-chave: Transtorno de Estresse Pés-Traumatico, Terapia Cognitivo-

comportamental, Co-terapia, Relato de caso.

Abstract

Cognitive behavioral therapy (CBT) is an effective treatment for Post Traumatic Stress
Disorder (PTSD) and use techniques such as psychoeducation, cognitive restructuring,
relaxation, breathing retraining, imaginal and in vivo exposure. The role of co-therapy
in individual treatment of patients hasn’t been well investigated. The aim of the
present study was to illustrate the adaptation of a version of Edna Foa's protocol of

CBT for the treatment of PTSD, highlighting the addition of co-therapy, not included at
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the original protocol. It was evaluated the treatment of a medication intolerant PTSD
patient through self report scales and psychiatric evaluation. It was observed that
scores of Depression Beck Inventory, Anxiety Beck Inventory, Clinical Global
Impression and PTSD Checklist - civilian version decreased over treatment. This case
report suggests that the administration of the protocol was satisfactory, with evidences
of CBT efficacy and co-therapy relevance as an important element in this process.
Randomized controlled trials are necessary to test the cost-effectiveness of co-therapy
addition in the treatment protocol, particularly in patients with treatment-resistant or

treatment-intolerant PTSD and psychiatric comorbidity.

Key words: Cognitive Behavioral Therapy, Post Traumatic Stress Disorder, Co-

therapy, case report
INTRODUCAO

O Transtorno de Estresse Pds-Traumatico (TEPT) € desenvolvido apds exposicdo
direta, testemunho ou conhecimento de um evento traumatico extremo envolvendo
morte, sério ferimento ou outra ameaca a integridade fisica, onde o individuo
experiencia intenso medo ou horror. Sintomas de trés classes devem existir:
revivescéncia, evitacdo/entorpecimento emocional e hiperestimulacdo autondmica.

(American Psychiatric Association, 1994).

O TEPT chama atengdo por sua alta prevaléncia, sendo considerado o quarto
transtorno mais comum (Yehuda, 2002). Estima-se que a prevaléncia do TEPT na
populacdo geral ao longo da vida seja de aproximadamente 8%. As comorbidades mais
comuns sdo depressdo e outros transtornos de ansiedade precedendo o trauma, e

abuso de substéncias apds o evento traumatico (Vieweg, et al., 2006).

A Terapia Cognitivo-Comportamental (TCC) pressupb0e que & maneira como
interpretamos as situacdes influencia nossos sentimentos e comportamentos (Beck,
1997). Portanto, crencas disfuncionais desenvolvidas apos o evento traumatico ou ja

existentes anteriormente colaboram para o surgimento de sentimentos disforicos e
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comportamentos desadaptativos, o que pode favorecer o desenvolvimento de
patologias. O individuo com TEPT pode perder a sensacdo de seguranga e passar a se
ver de forma negativa, além de desenvolver um senso de responsabilidade pelo
ocorrido (Foa, 1998). Além disso, pode ocorrer condicionamento do local e de
elementos presentes na situacao, que eliciam respostas de ansiedade naoc existentes
anteriormente. Devido & producdo de reacBes ansiogénicas, esses estimulos s&o
evitados, assim como qualquer lembranca do trauma em si, o que promove alivio
momentdneo da ansiedade. Desta forma, a evitacdo é reforcada negativamente,
ocorrendo aumento de sua freqiéncia. O tratamento, portanto, consiste em fornecer
ferramentas que auxiliardo o paciente a identificar, avaliar a realidade de suas
coghicdes e a modificd-las caso ndo sejam realistas, o que é denominado
reestruturacdo cognitiva. Paralelamente, deve-se expor o individuo aos estimulos
provocadores de ansiedade, que em realidade ndo séo perigosos, de modo que ocorra
habituacdo da ansiedade. Na exposicdo in vivo, o individuo enfrenta os estimulos
provocadores de ansiedade. J&4 na exposicdo imagindria, ha o enfrentamento das
lembrancas do evento em si, onde o paciente ouve repetidamente o seu relato do

trauma até que ndo sinta mais ansiedade.

A TCC apresenta eficacia comprovada no tratamento do TEPT (Mendes, et al.,
2008), sendo considerada o tratamento de primeira escolha (Bisson, 2007, DeAngelis,
2008). O tratamento pode contar com técnicas tais como: psicoeducacdo,
reestruturacdo cognitiva, relaxamento, exposicdo in vivo e imaginaria. A utilizacdo
destas técnicas objetiva identificar, avaliar e modificar crencas disfuncionais e expor o
paciente a situacbes e lembrancas que ele evita por considera-las perigosas, mas que

em realidade n3o sio.

Muitos estudos demonstraram a eficacia da terapia de exposicdo em reduzir a
gravidade do TEPT, independente do tipo de evento traumatico precedente (Hembree
et al.,, 2003). Quando comparada com outras técnicas, como o Eye Movement

Desensitization and Reprocessing (EMDR) e o treino de relaxamento, a terapia de
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exposicdo produziu reducéo significativa nos sintomas de evitacdo e de revivescéncia,
tendendo a ser mais rapida do que as outras técnicas na reducdo da evitacdo. Apds o
tratamento, muitos pacientes deixam de preencher critérios para o TEPT (Taylor et al.,

2003).

Apesar das evidéncias a favor da terapia de exposicdo, alguns trabalhos
salientam dificuldades em aderir e tolerar esta técnica. Hembree, et al. (2003)
procuraram verificar essa hipétese e obtiveram como resultado que a taxa comum de
desisténcia era de 20.5% para tratamentos de exposicdo, 22.1%, para terapia
cognitiva ou treino de inoculagdo do estresse, 26.9% para combinagdes de exposicao e
outras técnicas de TCC, e 18.9% para EMDR. Apesar de esses resultados indicarem
altas taxas de desisténcia do tratamento, ndo foram encontrados na literatura artigos
referentes & utilizacdo da co-terapia visando melhorar a ades3o do paciente & terapia

de exposicao.

Este trabalho tem como objetivo apresentar a adaptacdo do protocolo da Edna
Foa para TCC no TEPT em paciente intolerante @ medicacdo de primeira linha para este
transtorno. Introduzimos 12 sessdes de co-terapia entre as sessOes de terapia para
auxiliar o tratamento extraconsultério, sendo este o principal diferencial em relacdo ao
protocolo da Foa (1998), no qual ndo ha tal tipo de atendimento. As sessdes de co-
terapia apresentam potenciais vantagens tais como garantir a adesdo ao tratamento,
identificar e manejar obstaculos & implementacdo das técnicas, treinar o paciente na
realizacdo dos exercicios de relaxamento e facilitar o engajamento nas exposicdes (Del

Prette, 2007).

Descricdo do caso clinico:

B., 50 anos, casada, dona de casa e residente no Rio de Janeiro, procurou
atendimento apods assalto ocorrido em sua residéncia, no qual varios pertences foram
roubados. Ela estava sozinha e ndo reagiu. Quando os assaltantes foram embora,

apresentou sensacdo de “congelamento”, rosto quente e tremor nas pernas. Apds o
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assalto, passou a trancar a casa, pos grade nas janelas e procurava constantemente

possiveis maneiras de bandidos entrarem em sua casa.

Além do TEPT, foram diagnosticados a partir da SCID-I (Structured Clinical
Interview for DSM-IV Axis I Disorders) (Del-Ben et al., 2001) Depressao Maior,
Transtorno Obsessivo-compulsive (TOC) e Fobia Social. Inicialmente foi prescrita
paroxetina 20 mg/dia, posteriormente interrompida devido a sonoléncia e lentificagdo
psicomotora importantes. Foi, entdo, prescrito citalopram 20 mg/dia. Para o
tratamento da cefaléia foi iniciada nortriptilina 25 mg/dia. Apds melhora da cefaléia e
do quadro clinico, o citalopram foi suspenso e a dose de nortriptilina elevada até a
dose de 50 mg/dia. No quinto més de tratamento, foi relatada piora dos sintomas de
depressdo e manutencdo dos sintomas de TEPT. Neste periodo foi iniciado o

tratamento com TCC.

Os seguintes sintomas foram relatados: ansiedade subita, aperto no peito,
sensacdo de sufocamento, taquicardia, apetite reduzido, perda de prazer em sair e
realizar tarefas domeésticas, dificuldade de concentracdo, choro facil, cansaco,
desdnimo, excitabilidade aumentada, pensamentos intrusivos recorrentes sobre
“alguém entrar em sua casa, matar, torturar e estuprar sua familia”. A paciente
mostrou-se bastante amedrontada com a possibilidade de sofrer novo assalto. Assim,
evitava qualguer situagdo que a expusesse a violéncia urbana, relatando grande
ansiedade até mesmo ao sair de casa e interpretando qualquer situacdo como

perigosa.

METODOLOGIA E RESULTADOS

Foram realizadas 16 sessdes de terapia (realizadas uma vez por semana),
intercaladas com 12 sessdes de co-terapia (realizadas trés vezes por semana).
Definimos a co-terapia o trabalho realizado em ambiente extra-consultério que
complementa a participagdo do terapeuta principal, auxiliando a implementacdo das

técnicas cognitivo-comportamentais no periodo entre as sessdes. Foram realizadas
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exposicdes imaginaria (ao relato do evento gravado em fita) e in vivo, para a qual foi
elaborada uma hierarquia de enfrentamento com as situacdes evitadas pela paciente.
A reestruturacdo cognitiva auxiliou na modificacdo de crencas de vulnerabilidade pré-
existentes que se intensificaram devido ao trauma. Algumas cognicdes identificadas
durante o tratamento foram “o mundo € perigoso”, “parece que tudo de errado

moow

acontece comigo”, “as pessoas ndo sao confiaveis”. A reestruturacdo destas cognigoes
foi efetiva na flexibilizagdo da maneira rigida e extrema de pensar da paciente.
Conseqlentemente, observou-se diminuicdo da ansiedade e aquisicdo de repertorio

comportamental mais adaptativo. Apds a oitava sessdo a sintomatologia ja havia

diminuido, assim como os sintomas do TOC.

Com o avango do tratamento, a paciente passou a sair de casa com freqliéncia,
dar liberdade aos filhos e inserir-se em atividades de lazer. Embora o foco do
tratamento tenha sido no TEPT, observou-se melhora qualitativa nos sintomas de Fobia

Social e TOC.

Tabela I: Evolucdao dos escores do BDI (Beck Depression Inventory), BAI
(Beck Anxiety Inventory), CGI (Clinical Global Impression) e PCL-C (PTSD

Checklist - civilian version) ao longo do tratamento.

Meés
Pré-TCC 1 Més 2 Més 3 Pos-TCC

BDI 18 19 11 15 9
BAI 25 14 6 18 8
PCL-C (geral) 40 45 27 29 28
PCL-C (revivescéncia) 10 13 8 9 8
PCL-C (evitagado) 16 19 11 11 11
PCI-C (entorpecimento) 5 7 3 3 3
PCL-C

(hiperestimulacdo) 14 13 8 9 9
CGI (gravidade) 4 4 4 4 2
CGI (evolutiva) 3 3 3 3 2
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Alem da assinatura do termo de consentimento livre e esclarecido, para a
avaliacdo dos sintomas, os inventarios Beck de Depressdo e Ansiedade (Cunha, 2001),
Clinical Global Impression (CGI) (Guy, 1970) e o PTSD Checklist — civilian version
(PCL-C) (Berger, et al., 2004) foram administrados a cada més de tratamento. Os

resultados encontram-se na tabela I:

DISCUSSAO

O presente estudo pretendeu avaliar a utilizacdo de um protocolo de TCC em
uma paciente com TEPT intolerante as medicagbes prescritas. Para tal, foram
mensurados ao longo do tratamento sintomas de depressdo, ansiedade, TEPT e

avaliagOes realizadas por psiquiatras.

A adicdo da co-terapia ao protocolo possivelmente contribuiu para o sucesso do
tratamento, visto a grande ansiedade relatada pela paciente frente a possibilidade de
exposicdo aos estimulos temidos. A co-terapia visou garantir a eficacia da terapia de
exposicdo por meio de sua correta aplicagdo e reduzir a possibilidade de desisténcia ao
tratamento. Pode-se sugerir que a adesdo completa ao tratamento relacionou-se ao

intenso acompanhamento realizado pela co-terapia.

Este artigo evidencia a necessidade de ensaios randomizados controlados
para avaliar a eficacia da introdugdo da co-terapia no tratamento com TCC. Tal
ingrediente pode ser particularmente Util em casos graves, resistentes ou

intolerantes aos tratamentos, e com elevadas taxas de comorbidade.

CONCLUSAO

O presente casc sugere que a administragdo do protocolo foi adequada,
havendo evidéncias de eficacia da TCC e da relevancia da co-terapia como ingrediente
importante neste processo. A efetividade da administracdo do protocolo pode ser
evidenciada através da diminuicdo dos escores dos inventarios administrados ao longo

do tratamento. Houve reducdo dos sintomas de TEPT, ansiedade e depressdo nos
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instrumentos de auto-avaliacdo, confirmada pela heteroavaliagdo feita pelos

psiquiatras, que mostrou melhora da gravidade e evolucdo clinica global.
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Resumo

Introducao: O transtorno de estresse pos-traumatico (TEPT) tem sido associado a desregulagio de diversos parametros psicofisiolégicos e pode
apresentar comorbidade com diversas psicopatologias, inclusive a dissociacdo, podendo dificultar o tratamento. O objetivo do presente trabalho foi
investigar os efeitos da terapia cognitivo-comportamental em um paciente com TEPT e sintomas dissociativos com base em medidas psicofisiologicas
€ psicométricas em diferentes momentos do tratamento.

Descricio do caso: O paciente € um homem de 38 anos, com diagnésticos de TEPT e transtomo depressivo maior recorrente com sintomas dissociativos e
resisténcia ao tratamento farmacolégico. O tratamento psicoterdpico teve duracao de 4 meses, sendo composto por uma sessdo semanal de terapia e trés sessdes
semanais de coterapia. Os parfmetros fisiologicos (frequéncia cardiaca. tomus vagal, balango simpético e cortisol) e psicométricos (afeto negativo e positivo,
resiliéncia e sintomas de estresse pos-traumatico. depressdo, ansiedade e dissociagfio) foram medidos antes, durante (una vez ao més) e apds o tratamento.
Comentarios: Os resultados mostraram diminui¢do do balango simpatico e aumento do ténus vagal, da frequéncia cardiaca e dos niveis de cortisol
a0 longo do tratamento. O tratamento também promoveu reduciio no afeto negativo e nos sintomas de estresse pos-traumatico, depressdo, ansiedade
e dissociagdo, além de um aumento nos escores de resiliéncia, apoio social e afeto positivo. Esses resultados sugerem que a terapia cognitivo-
comportamental € um tratamento eficaz para o TEPT com sintomas dissociativos. Além disso, parece promover a normalizagio das alteragdes
fisiolégicas do sistema nervoso auténomo e neuroendderino relacionadas ao TEPT.

Descritores: Transtornos de estresse pos-traumaticos, psicofisiologia, transtomes dissociativos, psicometria.

Abstract

Introduction: Post-traumatic stress disorder (PTSD) has been associated with dysregulation of many psychophysiological parameters and may
present comorbidity with different psychopathologies, including dissociation, potentially affecting treatment outcome. The aim of this study was to
evaluate the effects of cognitive behavioral therapy in a patient with PTSD and dissociative symptoms based on psychophysiological and psychometrie
measures at different time points throughout the course of treatment.

Case description: Our patient is a 38-year old man diagnosed with PTSD, major depression. and dissociative symptoms, resistant to pharmacotherapy.
Psychological treatment lasted for 4 months and consisted of one weekly therapy session and three weekly coaching sessions. Physiological (heart
rate, vagal tone, sympathovagal balance, and cortisol) and psychometric measures (negative and positive affect, resilience, and post-traumatic stress,
depression, anxiety. and dissociative symptoms) were obtained before, during (once a month) and after treatment.

Comments: Results showed a decrease in sympathovagal balance and an increase in heart rate, vagal tone and cortisol levels during the course of treatment. Treatment
also lead to a decrease in negative affect and in post-traumatic stress, depression, anxiety, and dissociation symptoms, as well as fo an increase in resilience, social
support and positive affect scores. These results suggest that cognitive behavioral therapy is an effective treatment for PTSD patients with dissocialive symptoms.
Moreover, the treatment seems to be able to normalize PTSD-related physiological parameters in the newroendocrine and autonomic nervous systems.
Keywords: Post-traumatic stress disorders, psychophysiology, dissociative disorders. psychometries.
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Marcadores neurobiologicos e psicométricos da eficacia da TCC...

— LAGES ET aL.

Introducéo

Os achados de que individuos com transtorno de estres-
se pos-traumdtico (TEPT) apresentam pardmetros psicofi-
siolégicos aumentados em resposta a estimulos relacionados
ao trauma quando comparados com individuos sem TEPT
levaram a inclusao. no Diagnostic and Statistical Manual of
Mental Disorders, 3rd edition (DSM-IIT)'. da reatividade fi-
stoldgica como um critério sintomatico formal para o diag-
néstico de TEPT. Dessa forma. os pesquisadores comecaram
a questionar se pacientes diagnosticados com TEPT apresen-
tariam niveis psicofisioldgicos alterados mesmo na auséneia
de estimulos relacionados ao trauma. Pacientes com TEPT
possuem maior ativacao psicofisioldgica em estado basal em
relacdio aos individuos sem TEPT*®, A variabilidade da fre-
quéncia cardiaca (VFC) tem sido proposta como um indica-
dor de saude fisica e mental e de regulacio emocional, sendo
que a baixa variabilidade indicaria deficiéncia de adaptacio
do sistema cardiovascular as demandas do organismo®. Re-
centemente, foi proposto que o aumento da frequéncia car-
diaca (FC) em pacientes com TEPT pode ser mediado por
reducdo da atividade parassimpéatica. e nio pelo aumento da
atividade simpatica®.

Parametros neuroenddcrinos associados i ativacio do eixo
hipotdlamo-pituitaria-adrenal também tém sido amplamente
investigados nos estudos do estresse. A resposta do cortisol €
considerada adaptativa ao estresse, e a desregulaciio desse eixo
tem sido relacionada com uma série de patologias, entre elas o
TEPT, em que os niveis de cortisol se encontram reduzidos®.

Sintomas dissociatives sdo relativamente comuns em
pessoas que vivenciaram situacdes traumaticas’, apesar de
ndo fazerem parte dos critérios diagnésticos para o TEPT
de acordo com a quarta edi¢io do DSM (DSM-IV)E. Indi-
viduos com TEPT e sintomas dissociativos formariam um
subtipo dissociativo do transtorno, em oposicio ao subtipo
hiper-reativo®. As respostas biologicas ao estresse vivido
numa situacdo traumatica seriam distintas entre esses subti-
pos. Em estudo realizado com sobreviventes dos ataques de
11 de setembro de 2001, a dissociacfio foi relacionada a uma
diminuida reatividade autondmica ao estresse e a menores
niveis de cortisol'®. Em um estudo de evocacao de sintomas.
somente 0s sujeitos que nio dissociaram durante a revives-
céncia tiveram aumento da FC1. Em outro estudo. menor FC
Dbasal foi observada em vitimas de acidentes com dissociacdo
e comparacao as vitimas sem dissociagao!?.

A terapia cognitivo-comportamental (TCC) & conside-
rada eficaz no tratamento do TEPT*. Uma vez que ha evi-
déncias na literatura de que a TCC pode promover mudancas
neurobiologicas®, aspectos fisiolégicos constituem instru-
mentos relevantes de avaliagiio de resposta ao tratamento e,
por conseguinte, da eficacia da terapia®.

O objetivo deste trabalho fol mvestigar a eficicia da
TCC no fratamento de um paciente com diagndstico de
TEPT e sintomas dissociativos que se mostrava resistente ao
tratamento medicamentoso. com base na avaliacio de medi-
das psicofisiolégicas e psicométricas.

Descricao do caso

Descreve-se o caso de um paciente do sexo masculino, de 38
anos, que procurou atendimento no Instituto de Psiquiatria da Uni-
versidade Federal do Rio de Janeiro (UFRJ), em 2006, onde receben
o0s diagnésticos de TEPT e transtorno depressivo 1maior reconente,
episadio atual moderado. Em 2005. uma mulher se jogou de uma
passarela. na frente do dnibus que dinigia. Apés o evento, passou a ter
pesadelos e a lembrar-se com frequéncia da cena traumatica. Apds o
frauma. também comegou a apresentar sinfomas dissociativos, como
perder a nocdo do tempo e do espago e sair de casa desorientado. O
paciente evitava falar sobre o trauma, sair de casa e andar de 6nibus,
bem como situacdes, pessoas e lugares que lembrassem o acidente.
Passou a apresentar mmitabilidade. desfmimo, tristeza, perda de prazer
nas atrvidades habituzis, nsémia. fadiga, dimimucao da concentracio
e impaciéncia. Também tinha crises agudas de ansiedade, com ta-
quicardia e sudorese, e chegou a apresentar ideacdo suicida, além de
alucinacoes visuais e auditivas.

O paciente foi medicado com antidepressivos em doses
altas. paroxetina até 60 mg/dia e venlafaxina até 375 mg/dia,
sem obter melhora expressiva. Foi, entdo, iniciado tratamen-
to com tranilcipromina, aumentada progressivamente até se
atingir a dose de 120 mg/dia. Devido a auséncia de resposta
com o tratamento farmacoldgico. indicou-se associagao des-
te com a TCC a fim de potencializar os resultados. Quando
a TCC foi iniciada. em abril de 2008, o paciente utilizava as
seguintes medicacdes: tranileipromina 120 mg por dia. clo-
nazepam 3 mg por dia, haloperidol 15 mg por dia e trazodo-
na 200 mg por dia. O esquema medicamentoso se manteve
estavel ao longo de todo o tratamento psicoterdpico.

O paciente assinou termo de consentimento aprovado
pelo Comité de Etica do Instituto de Psiquiatria da UFRJ ao
inicio do estudo.

Método
Protocolo de TCC

Foi utilizado um protocolo adaptado de Foa & Roth-
baum'®, com duracao de 4 meses. cOmposto por uma sessio
semanal de terapia. conduzida por psicoterapeutas experien-
tes. e trés sessdes semanais de coterapia. conduzidas por es-
tudantes de psicologia. No total, foram 64 sessoes de terapia
e coterapia durante o tratamento. As técnicas utilizadas in-
cluiram psicoeducacio, reestruturaciio cognitiva, manejo de
ansiedade e exposicdo imaginaria e in vivo'’.

Avaliacio psicométrica

A avaliacio psicométrica foi realizada em trés etapas distintas:
autes do mndcio do tratamento (uma coleta). durante o fratamento
(quatro coletas, sendo nma por més) e apos o tratamento (wma co-
leta). A avaliacio consistiu no preenchimento de questionarios re-
lacionados a aspectos negativos, a saber: Inventario de Depressio
de Beck (Beck Depression Inventory, BDI ), Inventério de Ansie-
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dade de Beck (Beclt Anxiety Inventory, BAT)*®, PTSD Checldist
- Civilian Version (PCL-CY®, Escala de Expeniéncias Dissociati-
vas (DESy* e Escala de Traco de Afefo Negativo (PANAS-NY2.,
Também foram utilizados os seguintes questionarios referentes a
aspectos positivos: Escala de Traco de Afeto Positivo (PANAS-
P)y=. Escala de Resiliéncia (ER89)* e Escala de Apoio Social do
Medical Outcomes Study™. Todos os instrumentos foram utiliza-
dos em versoes previanente validadas para o portugués.

Avaliacao psicofisiologica

Os parametros psicofisiolégicos foram avaliados em trés
etapas distintas: antes do inicio do tratamento (uma coleta), du-
rante o fratamento (quatro coletas, sendo uma por mes) € apos
o tratamento (uma coleta). A avaliacao consistiu em coleta de
cortisol salivar e eletrocardiograma (ECG), com avaliacio da
FC, do indice parassimpatico (VFC em altas frequéncias) e do
indice simpatico (balango simpatico). Para a andlise dos niveis
de cortisol. foram coletadas amostras de saliva utilizando o
sistemna Salivette®. As amostras foram coletadas e armazena-
das a-20°C até o momento da analise. A dosagem fo1 realiza-
da através do método de enzimaimunoensaio.

A aquisicio e andlise dos dados de ECG foram feitas uti-
lizando-se os programas Acknowledge (Biopac Systems, Inc..
Goleta. EUA) e Matlab 7.0 (MathWorks. Natick. EUA). respec-
tivamente. Apds a aquisiciio do sinal. foi utilizado um algoritmo
para estimar as ondas R e, posteriormente, foi realizada a inspe-
c¢do visual do smal para a correciio de artefatos. As séries fempo-
rais foram reamostradas com interpolacio a 2 Hz, e for gerado
o periodo cardiaco. O periodo cardiaco (intervalo entre as ondas
R do ECG) foi convertido para FC para facilitar a compreensio
dos resultados. Foram realizadas andlises espectrais utilizando a
transformada rapida de Fourier para extrair a amplitude da po-
téncia espectral da VFC em altas frequéncias (VFC-AF: 0.15-
0.4Hz) e em baxas frequéncias (VFC-BF: 0.05-0.15Hz). A
VEC-AF medida em repouso tem sido associada a modulaciio
parassimpética e, portanto, tem sido chamada de ténus vagal. A
VFC-BF tém sido associada & modulagiio simpatica e parassim-
patica. Dessa forma. o balanco simpdtico (indice gerado pela
razio entre VFC-BF e VFC-AF) tem sido relacionado a uma
modulacdo predominantemente simpatica.

Resultados

Ao inicio das sessdes de exposicao m vivo, o paciente sentia
ansiedade alta, que, com o enfrentamento. foi sendo lenta e gra-
dativamente reduzida. Passou a sair mais, ir a lugares que evitava,
sentindo-se mais tranquilo, & passou a CONSegUIr CONVersar com
as pessoas sobre o trauma, o que antes Ihe causava grande des-
conforto. Antes da TCC, tinha as seguintes crencas: “sou um fra-
cassa”, o mundo € perigoso” e ““as pessoas nao sdo confidveis”.
Ao fim do tratamento, houve a substituicio dessas crencas por
outras mais realistas e adaptativas. como. por exemplo, “agora
acho que fui vitima™, evidenciando auséncia de culpa pelo que
aconfteceu, e “"quem € fraco nio faz esse tratamento™.

As escalas relacionadas a aspectos negativos mostraram
reduces em sua pontuacio ao longo do tratamento, resultado
que foi mantido apds seu término (Figura 1A). Ja as escalas
relacionadas a aspectos positivos mostraram aumento e suas
pontuacoes (Figura 1B) durante e apds o término do tratamento.
Foi possivel observar piora acentuada no més 3. com aumento
da ponfuacdo nas escalas aue avaliam aspectos negativos.
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TcC= terapia cognitivo-comportamental: BDI = Inventario de Depressio de Beck:_
BAT=Inventario de Anstedade de Beck: PCL-C =PTSD Checklist— Crvilian Version:
DES = Escala de Expeniéncias Dissociativas; PANAS-N = Escala de Trago de Afeto
Negativo; PANAS-P = Escala de Trago de Afeto Positivo.
Figura 1 — Avaliacdo psicomeétrica a cada mes:
A) aspectos negativos; B) aspectos positivos

A comparacio dos niveis basais de cortisol salivar antes
(6.36 nmol/L) e apds o término da terapia (7,37 nmol/L) evi-
denciou vm pequeno aumento dos niveis hormonais. Além
disso. foi observado aumento pronunciado nos niveis basais
de cortisol durante o terceiro més da terapia (8.77 nmol/L)
(Figura 2A). Com relacdo a analise cardiaca, houve aumen-
to progressivo da FC durante o tratamento. resultado que se
manteve apés seu término (FC antes da TCC: 76,6 bpm: FC
apds a TCC: 81.4 bpm) (Figura 2B). Foi observada também
uma reducdo do tonus vagal no terceiro (11.8 ms?) e no quarto
més (12.6 ms*) emrelagiio & coleta pré-TCC (17,7 ms?), porém
esse quadro se reverteu para um aumento bastante acentuado
na coleta pos-TCC (32.0 ms?) (Figura 2C). Com relacio ao
balanco simpético, houve aumento no primeiro més (7.1) em
relaciio a coleta pré-TCC (3.2). Entretanto. nos meses seguin-
tes, houve uma reducio progressiva. até atingir os menores
valores na coleta pos-TCC (0.9) (Figura 2D).
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Figura 2 — Parametros psicofisiologicos a cada meés: A) cortisol: B) frequéncia cardiaca; C) tonus vagal: D) balanco simpatico

Discussio

O presente estudo fornece evidéncias sobre a eficicia da
TCC para o tratamento de TEPT e sintomas dissociativos,
visto que ocorreu um aumento nos escores das escalas que
medem aspectos positivos e também das varidveis fisiold-
gicas relacionadas a uma melhora da regulacfio emocional,
associado a uma reducdo nos escores das escalas que medem
aspectos negativos.

Houve reduciio dos sintomas dissociativos ao longo da
psicoterapia. caracterizando auséncia de dissociacio. Esses
dados sugerem uma relacfio entre o tratamento bem-sucedi-
do do TEPT e a reducio dos sintomas de dissociacio, ape-
sar de o protocolo nio ter tido como foco o tratamento dos
sintomas dissociativos. Tal resultado se contrapde a estudos
em que a TCC ndo foi eficaz para a redugfo dos sintomas
dissociativos presentes em outros transtornos®=,

Ao longo da terapia, notou-se uma piora significativa no
terceiro més da TCC. Essa piora caracterizou-se por wma que-
da acentuada na pontuacio de escalas que avaliam aspectos po-
sitivos e um aumento nas pontuacdes das escalas que avaliam
aspectos negativos. Concomitantemente, houve stibito aumento
dos niveis de cortisol, atingindo seu valor maximo durante todo
o tratamento, além de reducio do ténus vagal. Durante o tercei-
ro més de terapia, 0 paciente se mostrou extremamente ansioso
com as exposicdes. Uma vez que nio ocorreram eventos negati-
vos significativos em sua vida durante o terceiro més de terapia

que justificassem essa piora, consideramos que essas alteracdes
seriam uma resposta ao proprio tratamento, mostrando uma forte
assoclaciio entre a avaliacio subjetiva e as respostas fisioldgicas
avaliadas no estudo. No quarto més, os resultados psicométricos
apontaram para um padrdo de resposta mais saudavel em relacdo
aos meses anteriores, indicando uma possivel habituacdo do pa-
ciente ao tratamento. Da mesma forma, no quarto més. os niveis
de cortisol cairam acentuadamente, voltando a aumentar ao fim
do tratamento, embora de modo menos abrupto. Podemos inferir
que essa melhora indicada pelo cortisol e pelas escalas reflete a
queda da ansiedade perante as exposicdes, o que foi corrobora-
do pela abservacio clinica dos terapeutas. E interessante notar
que as alteracdes nos niveis de cortisol parecem acompanhar as
alteragdes na avaliagiio psicomeétrica do paciente ao longo do tra-
tamento. Apesar de sutil. o aumento nos niveis de cortisol no final
do tratamento pode ser considerado um indicativo da eficcia da
TCC, uma vez que vai a favor da literatura, que sugere niveis
diminuidos de cortisol em pacientes com TEPT® e em pacientes
com dissociagio apés traumat?,

Apesar do aumento progressivo da FC ao longo do trata-
mento, houve reducio do balanco simpatico e aumento do ténus
vagal. O sistema nervoso autdénomo, particularmente o ramo
parassimpatico, tem um papel tanto na recuperacio cardiaca
quanto na promog¢io de resposta mais adaptativa ao estresse*”".
O aumento da FC pode ser indicador da reducio dos sintomas
dissociativos ao fim da TCC, uma vez que a literafura mostra
que a FC é menor em pacientes tranmatizados com dissocia-
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¢o*. Tem sido proposto que individuos com maior tonus vagal
possuem maior habilidade de se autotranquilizar em situagdes
ameacadoras. apresentam mais comportamento de engajamen-
to social saudavel**” e menor probabilidade de desenvolver
transtommos psicopatologicos®™. A literatura sugere, ainda. que
o aumento do ténus vagal e possivelmente a reduciio do balan-
¢o simpatico seriam marcadores bioldgicos de flexibilidade fi-
siolégica e, consequentemente, bons indices de sande fisica e
mental. No presente estudo. o tratamento com a TCC parece ter
contribuido diretamente para a promogcio dessas alteragdes.

O acompanhamento clinico através da administracio
de escalas e da observaciio clinica foi incrementado pelo re-
gistro das variacdes fisiologicas na evoluciio do quadro do
paciente. Por serem medidas objetivas, tais parimetros po-
dem ser indicadores precisos do quadro clinico, sendo menos
vulnerdveis a vieses™. A estabilizacfo do tratamento farma-
cologico ao longo da TCC foi fundamental para a compara-
¢io dos pardmetros fisioldgicos ao longo de todo o estudo.
A associacao das medidas fisioldgicas aos indicadores psico-
métricos tradicionais. portanto, parece ser uma estratégia titil
para o estudo da eficcia de tratamentos teraputicos.

Conclusao

A associaciio da TCC ao tratamento farmacoldgico po-
tencializou a remissao dos sintomas de TEPT e dos sintomas
dissociativos do paciente. que nio havia apresentado melhora
sob tratamento unicamente farmacoldgico realizado duran-
te 18 meses (paciente considerado resistente a4 medicacio).
Apesar dos evidentes ganhos terapéuticos, talvez a resposta
ao tratamento nio tenha sido ainda mais positiva devido ao
foco exclusivo no quadro de estresse pos-traumatico e a dura-
c¢o limitada do tratamento, de 16 semanas. Acreditamos que
uma proposta de TCC que trate outros aspectos além do TEPT
e que nio tenha uma duracio predeterminada poderia maxi-
mizar as respostas do paciente. Contudo, a TCC se mostrou
eficaz e promoven alteracdes psicofisiolégicas importantes, as
quais se refletiram em mudangas cognitivas e comportamen-
tais, confirmando a presenga de aspectos emocionais. cogni-
tivos, comportamentais e fisiolégicos no processamento do
medo em pacientes com transtornos de ansiedade.

Esta pesquisa possui as limitagdes inerentes a um es-
tudo de caso. A fim de melhor compreender o impacto da
TCC sobre a fisiologia do TEPT, & imprescindivel anmentar
a amostra de pacientes, para que seja feito um estudo contro-
lado randomizado.
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Background: Non-remission rates to pharmacotherapy for anxiety disorders are related to
higher relapse rates, decreased quality of life and greater functional impairment. Here we
sought to investigate the efficacy of cognitive-behavior therapy (CBT) as a next-step strategy in
the treatment of patients with anxiety disorders who did not remit after a pharmacological
intervention.

Method: We carried out a systematic review in the ISI, Pubmed and PsycINFO/PsychLit
databases. Studies that did not use CBT and that did not focus on resistance to drug therapy
were excluded. We considered resistant patients who failed to respond (did not fully remit) to
an adequate trial of pharmacotherapy and still exhibited residual symptoms of anxiety
disorder.

Results: We identified 603 references in our survey, of which 17 were included: eight were on
0CD, five on panic disorder, and four on PTSD. No studies were found on social anxiety disorder
and generalized anxiety disorder. We observed a lack of standardization of terminology and of
definitions of resistance, which makes comparison of results difficult. Finally, all of the
identified studies showed benefits from the addition of CBT as a next-step strategy.
Limitations: A limited number of randomized controlled studies were found.

Conclusions: CBT seems to be a promising next-step strategy for patients with anxiety
disorders who did not remit with drug-based therapies. However, further clinical trials with
strong methodological designs are needed to definitely establish its efficacy in this
population.
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1. Introduction CBT or drug therapy as the first choice of treatment, which are

also effective for the co-morbid depression and anxiety
disorders. It has been shown that the addition of CBT to the
treatment of patients with resistance to drug therapy leads to
better outcomes than standard pharmacological treatment
alone (Foa, 2009). For obsessive-compulsive disorder (OCD),
the most effective first-line treatments are the selective
serotonin reuptake inhibitors (SSRIs) or CBT (particularly
exposure and response prevention) (Fenske and Schwenk,

There is consistent evidence about the efficacy of
cognitive-behavior therapy (CBT) and pharmacotherapy in
the treatment of anxiety disorders. CBT is considered as a
first-line treatment for some anxiety disorders. In posttrau-
matic stress disorder (PTSD), experts’ guidelines recommend

* Corresponding author. Institute of Psychiatry, Federal University of Rio

de Janeiro (IPUB-UFR]), Av. Venceslau Bras, 71, 22290-140, Brazil. Tel.: +55
219946 3130; fax: 4+ 55 22 2762 7064.
E-mail address: helga_rodrigues@hotmail.com (H. Rodrigues).

0165-0327/8 - see front matter © 2010 Elsevier B.V. All rights reserved.
doi: 10.1016/j.jad.2010.08.025

2009; Koran, 2007). In panic disorder as well, there is strong
evidence of the efficacy of drug therapy and CBT as initial
treatments. However, the available results are not enough to
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recommend combined treatments (drug therapy + CBT) as
superior to monotherapy or an intervention as superior to
another (Stein, 2009).

CBT has a number of potential gains over pharmacotherapy
in the treatment of anxiety disorders: fewer adverse effects,
smaller relapse rates (Etten and Taylor, 1998), greater adhesion
rate (Mitte, 2005), and greater acceptability (Hofmann, 1998).
Pharmacotherapy has such disadvantages as more side effects
and rates of relapse with discontinued medication (Simpson,
Gorfinkle and Liebowitz, 1999). Nevertheless, in practice CBT is
much less used, especially because of the limited availability of
specialized practitioners. Moreover, pharmacological treat-
ments have received much more attention from the marketing
than psychosodal interventions such as CBT have (Insel, 2009).
These reasons account for the fact that drug therapy is now
viewed by most clinicians—for bad or for good—as the first
choice in the treatment of anxiety disorders.

Non-remission of anxiety disorders to pharmacotherapy
or to psychotherapy has turned out to be a crucial issue. The
presence of residual symptoms is known to be associated
with higher relapse rates, decreased quality of life and greater
functional impairment (Fava and Tomba, 2009). It is,
therefore, increasingly important to think of therapeutic
alternatives for patients with anxiety disorders who do not
remit after pharmacological treatment. The purpose of the
present article is to find and review the available evidence of
the efficacy of CBT as a next-step strategy in the treatment of
patients who failed to improve significantly despite drug
therapy. As far as we know, this is the first systematic review
on the subject.

2. Methods
2.1. Search methods

Electronic searches were performed in the 1S, PubMed
and PsycINFO/PsychLit databases, including all languages and
all years, until December 08, 2009. The following terms were
used:

ISI (advanced search):

* TS= ("behavi” therapy” OR “cognitive therapy” OR “cogni-
tive behavio® therapy™ OR “exposure therapy” OR “exposure
treatment” OR “exposure session™ OR CBT OR “cognitive
reest™ OR “anxiety manage™ OR flooding OR “systematic
desens™)

» TS= (anxiety OR phob* OR panic OR OCD OR obsess* OR
PTSD OR “stress disorder*™ OR GAD)

= TS= (resist” OR refract” OR non-respons” OR non-respond®
OR nonrespond® OR augment™ OR “sequential treatment”
OR *addition of CBT" OR “partial respond™ OR “crossover
treatment™ OR “second-line treatment™ OR “second-line
recommendation* OR “fail to respond” OR “second level
option™ OR “fail* to respond™ OR “fail* to fully respond™
OR “prior medication trial” OR non-remit® OR nonremit* OR
“remain® sympt*")

All of the 3 citation databases were activated [Science
Citation Index Expanded (SCI-EXPANDED), Social Sciences
Citation Index (SSCI) and Arts & Humanities Citation Index
(A&HCI)], and we restricted the search criteria in order to
include only “articles” and “notes”.

PUBMED (advanced search) and PsycINFO/PsychLit:

* (“behavi® therapy” OR “cognitive therapy” OR “cognitive
behavio® therapy” OR “exposure therapy” OR “exposure
treatment” OR “exposure session™ OR CBT OR “cognitive
reest™ OR “anxiety manage™ OR flooding OR “systematic
desens™)

(anxiety OR phob* OR panicOR OCD OR obsess® OR PTSD OR
“stress disorder™ OR GAD)

(resist™ OR refract™ OR non-respons™ OR non-respond™ OR
nonrespond® OR augment® OR “sequential treatment™ OR
“addition of CBT” OR “partial respond*” OR “crossover
treatment™ OR “second-line treatment® OR “second-line
recommendation®™ OR “fail to respond” OR “second level
option™ OR “fail* to respond*” OR “fail* to fully respond*”
OR “prior medication trial” OR non-remit* OR nonremit™ OR
“remain” sympt*")

The terms were searched directly in advanced search (All
Fields) and the results of each individual search were
combined. We used exactly the same strategy in PUBMED
and PsycINFO/PsychLit.

Besides the searches in the online databases, manual
searches were performed in the reference list of the articles
reviewed and times cited lists (Base ISI). Experts on the field
were consulted too for additional existing studies that might
have not been identified.

2.2. Inclusion criteria

We included only “articles” and “notes”; review articles,
book chapters and dissertations were excluded. Studies that
used psychotherapeutic techniques other than CBT were
excluded. We focused on CBT because it is one of the most
extensively researched forms of psychotherapy (Butler et al.,
2006) being the most investigated psychotherapeutic interven-
tion for anxiety disorder. We included all types of traditional
CBT, as can be seen by the terms used in our search strategy (i.e.
cognitive therapy, behavior therapy, exposure therapy, flood-
ing, anxiety managing, cognitive restructuring, cognitive be-
havior therapy). We excluded studies that employed the term
“resistance” with a different meaning (i.e. that did not focus on
resistance to pharmacological treatment), because we wanted
to have a homogeneous sample. We also included studies that
investigated patients with co-morbid psychopathological con-
ditions. Case reports with 10 or fewer cases were excluded, as
they represent a major methodological limitation according to
the criteria for case series set by Pincus et al. (1993). Studies of
CBT as a next-step strategy for pharmacological treatment
resistant patients were found only for the three anxiety
disorders, namely PTSD, OCD, and panic disorder. Fig. 1 shows
the study selection process. Table 1 shows the selected studies.

3. Results

QOur search found 603 papers, which were reviewed to
identify our final sample of 17 articles (see Fig. 1). Of the
selected studies, eight were randomized controlled trials, one
was an open controlled trial, six were open, non-controlled
trials, two were naturalistic trials, and one was a case series.
The results from the selected studies were sorted by primary
disorder and all diagnoses were defined according to the
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ISI- Web
of science

|

Number
of studies 269

Exclusion
criteria

PsycINFO/
PsychLit

All Fields

Pubmed

All Fields

=

949

Articles excluded on
title/abstract review/full text
(n=588). Exclusion criteria:

duplicates: no focus on
resistance to pharmacological
treatment; types of
psychotherapy other than
CBT:disorders other than
anxiety ones; theoretical
articles: literature reviews;
case reports; studies of
children or adolescents

Fig. 1. Summary of the study selection process.

diagnostic criteria of the DSM-IV, with the exception of a study
by Pollack et al. (1994), in which the criteria were defined by
the DSM-III. All of the identified studies reported the efficacy of
CBT as a next-step strategy for patients with residual
symptoms, despite pharmacological treatment refractory to
initial pharmacotherapy.

3.1. Studies with post-traumatic stress disorder (PTSD)

We identified four randomized controlled studies and they
all indicated that the addition of CBT to pharmacotherapy for
PTSD and related symptoms was associated with further
clinical improvement, with significantly lower scores at the
assessment with the measures used. All selected studies were
conducted with Cambodian or Vietnamese refugees and, thus,
CBT protocols had to be culturally adapted. The techniques

included information about a cognitive-behavioral model of
PTSD and panic disorder, muscle relaxation and diaphrag-
matic breathing, cognitive restructuring, and interoceptive
and imaginary exposure.

Hinton et al. (2005) randomized 40 patients with PTSD and
comorbid neck-focused and orthostasis-cued panic attacks
refractory to initial pharmacotherapy for initial and delayed
CBT treatment. Resistance was defined as the presence of PTSD
despite receiving supportive counseling and an adequate trial
of an SSRI ( selective serotonin reuptake inhibitor) (i.e. at least 1
year on the maximally tolerated dose). Twelve individual
weekly CBT sessions were conducted and all patients continued
supportive psychotherapeutic and pharmacological treatment
(an SSRI combined with the benzodiazepine clonazepam). The
immediate treatment group showed significantly lower scores,
with large effect sizes for all outcome measures. The severity of
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Table 1
Description of the included reviews.
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Study n  Disorder Study Criteria for resistance CBT Main outcome measures
design Protocol and results
Hinton et al,, 40 PTSD Randomized PTSD, despite supportive 12 weeks Lower scores on the ASI, CAPS
2005 controlled counseling and SSRI for at and SCL scales. 60% patients in
least 1 year at the maximum remission
tolerated dose
Hinton et al., 24 PTSD Randomized PTSD, despite supportive 12 weekly  Reduction in the CAPS score
2009 controlled counseling and an adequate trial of sessions and in one physiologic measure.
an SSRI at the maximally tolerated 60% in remission
dose for at least 6 months
Hinton et al., 12 PTSD Randomized PTSD, despite at least 1year with 11 weekly  Significant main effects for time
2004 controlled an adequate dose of an SSRland  sessions occurred for ASI, HTQ and HSCL
supportive counseling
Otto et al., 10 PTSD Randomized Failure to respond adequately to 10 sessions Reduction in CAPS, HSCL and
2003 controlled clonazepam treatment combined ASI scores. Medium to large

with an adequate dose of SSRI
other than sertraline

Simon et al,, 46 PD Randomized Failure to meet remission criteria
2009 controlled (no panic attacks for at least
1 week and a CGI-S score= one)
Heldt et al., 63 PD Open non- Residual symptoms of PD,
2006b controlled despite an adequate dose of
antidepressants in
the previous 4 months
Heldt et al., 32 PD Open non- Residual symptoms of PD,
2006a controlled despite an adequate dose of
an antidepressant in the
previous 4 months
Pollack et al., 15 PD Open non- Residual symptoms of PD,
1994 controlled despite at least 3 months
of adequate pharmacotherapy
and CCl score =3
Otto et al., 24 PD Open clinical CGI=4 and at least 2 months
1999 case series of treatment with any tricyclic
antidepressant at the
prescribed dose
Tenneijetal, 96 OCD Randomized Response to 3 months of
2005 controlled pharmacotherapy (reduction
of at least 25% in Y-BOCS)
Simpsonetal, 94 OCD Randomized OCD for at least 1 year, Y-BOCS
2008 controlled total score = 16 and some
improvement with an SSRI
administered for at least
12 weeks before CBT
Tolin et al,, 41 0CD Randomized Chronic symptoms of OCD (at least
2007 controlled for 1 year) and at least modemate
severity (total Y-BOCS score = 16,
along with a CGl score = 4)
Tundo et al., 21 0CD Naturalistic  Y-BOCS score = 16, despite at
2007 least one adequate SSRI
Tundo et al. 24 0CD Naturalistic  Y-BOCS score = 16
2009
Tolin et al,, 15 0CD Open At least moderate OCD (Y-BOCS
2004 controlled score = 16), symptoms duration

for more than 1 year, and
inadequate response to at least
two adequate trials with an SSRI

12 weekly
sessions

CBGT for
12 weeks

CBGT for
12 sessions

along
4 months

CBGT for
12 weeks

CBGT for
12 sessions

Cognitive
therapy for
6 months
17 sessions
of each
modality of
CBT, twice
a week

15 sessions,
twicea
week

4 sessions
per month
during

4 months

12 months

15 sessions,
from1to5
times a
week

effect sizes for PTSD and
associated symptoms

Reduction on the PDSS, CGI-S,
HARS and ASI scores. There were
no significant differences between
the “medication optimization”
and CBT groups. 10% in remission
Reduction in CGI-S, PI and HAM-A
scores. 81% had no panic attacks
and 64% in remission

Decrease in CGI and HAM-A
scores. Clinical improvement in
50% of patients for agoraphobia,
47% for anticipatory anxiety,
and 38% for HAM-A anxiety
symptoms. 75% had no regular
panic attacks and 44% patients
in remission

Reduction in CGI-S score. 47%
panic-free patients and 53%
panic-free at follow-up.

40% in remission

Decrease in CGI-S and PDSS
scores, 60% of the ‘adequately-
treated’ patients and 43% of
the ‘inadequately-treated’

ones in remission

Reduction in Y-BOCS score,

but not for the HAM-A. Significant
increase in anxiety symptoms
Improvements in Y-BOCS and
HAM-A scores. 74% achieved
responder status. 33% achieved
minimal symptoms

Decrease in the Y-BOCS and CGI-S
scores. 65% of the patients were
considered to be responders

19% reduction in Y-BOCS score,
and 16% in CGI-S

67% was rated as “much
improved” or “very much
improved” (CGI-S) and 25% had
a Y-BOCS total score of <16
39.5% decrease in Y-BOCS score
and 66.6% of patients improved
on the CGI

Significant improvements
in Y-BOCS and CGI-S.
Increased awareness of
0CD symptoms and
improvement in the
general functioning
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Table 1 (continued)

Study n  Disorder Study Criteria for resistance CBT Main outcome measures
design Protocol and results
Kampmanetal, 9 0CD Qpen non- Y-BOCS reduction of less 12 sessions  41% reduction rate in Y-BOCS
2002 controlled than 25% score, 32.6% symptom reduction
on the HDRS and 43% for the HARS
Simpsonetal, 5 OCD QOpen non- Y-BOCS score = 16, despite 17 sessions, 49% mean decrease in Y-BOCS
1999 controlled an adequate dose of an SSRI 2 times a score, Improvement on HAM-D
for at least 12 weeks week and CGI-S scores

PD =panic disorder; CBGT =cognitive behavioral group therapy; CGI-S=Clinical Global Impressions-Severity; PDSS=Panic Disorder Severity Scale;
OCD = obsessive-compulsive disorder; Y-BOCS = Yale-Brown Obsessive Compulsive Scale; SSRI = selective serotonin reuptake inhibitor; PTSD = posttraumatic
stress disorder; ASI = Anxiety Sensitivity Index; CAPS = Clinician-Administered PTSD Scale; SCL=Symptom Checlklist 90-R subscales; HTQ = Harvard Trauma
Questionnaire; HSCL= Hopkins Symptom Checklist; SCL= Symptom Checklist-90-R; HAM-A = Hamilton Anxiety; PI=Panic Inventory; PDSS = Panic Disorder
Severity Scale; HARS = Hamilton Anxiety Rating Scale; HDRS = Hamilton Depression Rating Scale.

both types of panic and flashbacks improved across the
treatment. Twelve patients (60%) of the immediate treatment
eroup and 10 (50%) patients of the delayed treatment group did
not meet the criteria for PTSD anymore. No difference was
found across the groups in the outcome measures at the last
evaluation (after the waiting group received CBT), and at the
12-week follow-up.

In a recent study, which included psychophysiological
measures evaluation, 24 Cambodian refugees with PTSD and
co-morbid orthostatic panic attacks were randomized for initial
and delayed CBT treatment [Hinton et al. (2009)]. Resistance
was defined as the presence of PTSD symptoms despite
supportive counseling and maximally tolerated dosage of an
SSRI for at least 6 months. The CBT protocol also consisted of 12
weekly sessions and all patients continued receiving supportive
psychotherapy and medication (SSRI and/or benzodiazepine)
during the study. Patients randomized for immediate CBT had
significant improvements in all psychometric measures and in
one physiologic measure (systolic blood pressure response to
orthostasis ). Patients in the waiting group showed improve-
ments too after receiving CBT.

In a small study by Hinton et al. (2004), 12 traumatized
Vietnamese refugees with PTSD and panic attacks were
randomized for initial and delayed culturally adapted CBT
treatment. Resistance was defined as the presence of PTSD
despite treatment with an SSRI at an adequate dose for at least 1
year and supportive counseling. Eleven weekly individual
sessions of CBT focusing on PTSD and comorbid panic attacks
were held and all patients remained on the usual medications
(for the most part, a combination of one S5RI, one benzodiaz-
epine, and gabapentin). Significant main effects for time
occurred for all psychometric outcome measures.

Otto et al. (2003), in a pilot study, randomized 10
Cambodian female refugees for treatment with either sertraline
alone or combined sertraline plus 10 sessions of CBT.
Pharmacotherapy-refractory or nonresponsive patients were
defined by the failure to respond adequately to clonazepam
treatment combined with an adequate dose of an SSRI other
than sertraline. Combined treatment over SSRI-treatment alone
was associated with better changes in psychometric measures
and provided additional gains in the range of medium to large
effect sizes for PTSD and associated symptoms.

3.2. Studies with panic disorder

We identified one controlled randomized study, three
open studies and one case series evaluating the efficacy of CBT

as an additional treatment for patients with panic disorder
who were medication-resistant. All five studies, which
included techniques such as providing information on the
cognitive-behavioral model of panic disorder, diaphragmatic
breathing, muscle relaxation, cognitive restructuring, intero-
ceptive exposure, in vivo exposure, situational exposure and
relapse prevention, consistently supported the efficacy of
CBT.

Simon et al. (2009) had 46 patients who failed to meet
remission criteria randomized to a 24-week treatment
comprising three stages: (a) a 6-week lead-in with open-
label sertraline flexibly dosed up to 100 mg (or an equivalent
dosage of escitalopram) to prospectively define treatment
refractoriness (n1=39); (b) patients who did not meet
remission criteria by the sixth week were randomized in a
double-blind fashion for 6 weeks of increased-dose SSRI
versus continued SSRI plus placebo (n=24); and (c) patients
were randomized for 12 weeks to added CBT or “medication
optimization” with SSRI and clonazepam (n= 19). Twelve
weekly 50-minute individual CBT sessions were held for a
total of 12 weeks. Remission status was defined as no panic
attacks for at least 1 week and a Clinical Global Impression-
Severity (CGI-S) (Guy, 1976) score of 1 or 2. In the first stage,
8 (20.5%) of the patients remitted. In the second stage,
increasing the SSRI dose did not result in greater improvement
or remission rates. In the third stage, both augmentation with
CBT and “medication optimization” were associated with
significant reduction in panic disorder and associated symp-
toms. However, there was no significant difference between
groups. Only one patient in each group achieved remission
and there was no significant difference between the groups,
and the effect sizes were all small. At the naturalistic 3-month
follow-up, 6 (35%) of the 17 patients remitted, 3 from the CBT
group and 3 from the “medication optimization” group.

In the open trial conducted by Heldt et al. (2006), 63
patients with panic disorder and agoraphobia who were
nonresponders to pharmacotherapy received 12 sessions of
group CBT along 4 months. Thirty-two patients took part in a
previous study (Heldt et al, 2003). All patients were using
medication for panicdisorder during CBT. The patients included
were those with residual symptoms of panic disorder (panic
attacks, anticipatory anxiety and phobic avoidance) despite a
stable dosage of medication for at least 4 months and CGI-S
score> 3. Improvement was defined by at least 50% reduction
in the Hamilton Rating Scale for Anxiety (HAM-A) (Hamilton,
1959), agoraphobia, and anticipatory anxiety scales. Remission
was defined as absence of panic attacks and CGI-S score<2 in
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the last 2 months of follow-up. After CBT, there was a significant
reduction in symptoms for all measures (frequency of panic
attacks, agoraphobia and anticipatory anxiety), with mainte-
nance of gains at 1 year follow-up. Fully 51 patients (81%) had
no panic attacks and 40 (64%) met remission criteria (no panic
attacks and CGI-S score < 2). Twenty-eight patients (43%) were
not in psychiatric treatment during the follow-up period.
Roughly two-thirds of the patients remitted in the follow-up
period and the gains were maintained despite medication
reductions.

Heldt et al. (2006) found that briefcognitive behavior group
therapy was effective in improving panic disorder patients'
quality of life. Thirty-two patients who were pharmacotherapy-
refractory were treated with 12 sessions of CBT during
4 months. Patients considered refractory had residual symp-
toms of panic disorder despite a previous pharmacological
treatment with an adequate dose of an antidepressant lasting at
least 4 months. All patients had been on pharmacological
treatment for a long period (mean=4 years). Improvement
was defined as a reduction=50% on the PI (Panic Inventory)
and HAM-A. Remission was defined as absence of panic attacks
and CGl<2. Significant improvements were found in all
domains of quality of life, which was associated with decreases
in general and anticipatory anxiety and in agoraphobic
avoidance. Symptoms of anticipatory anxiety had a more
significant impact on the quality of life of the patients than
the panic episodes themselves. At the end of the treatment,
clinical improvement occurred in 16 (50%) patients for
agoraphobia, 15 (47%) for anticipatory anxiety, and 12 (38%)
for HAM-A anxiety symptoms. Twenty-four patients (75%) had
no regular panic attacks and 14 (44%) patients remitted (CGI-S
score<2 and no panic attack).

Pollack et al. (1994) reported that significant benefits
resulted from the addition of CBT to the treatment of patients
with panic disorder and agoraphobia who presented incom-
plete response to pharmacological treatment. Fifteen patients
(eight were considered relatively refractory since they
received an inadequate dose of medication and seven were
deemed refractory because they remained symptomatic
despite having received an adequate dose) were treated
with cognitive behavior group therapy during 12 weeks.
Incomplete response to the pharmacological treatment was
defined by the presence, despite at least 3 months of
pharmacological treatment, of residual symptoms of panic
attacks that were severe enough to interfere with functioning.
The study included patients without panic attacks (with CGI-S
score = 3), patients who did not receive an adequate dose of
medication and patients who received an adequate dose of
medication (in accordance with established doses) There was
a significant reduction in the CGI-S, in the frequency of panic
attacks, increase in the number of patients without panic
attacks (from 5 to 7), and attainment of remission in 6 patients
(CGI-S< 2). The gains were maintained at the 2 month follow-
up.

In the case series reported by Otto et al. (1999), patients
refractory to an adequate dose of medication were selected as
‘adequately-treated’ nonresponders (i = 10) and ‘inadequately-
treated’ nonresponders (n=14), i.e. patients refractory to an
inadequate dose of medication. The criteria for ‘adequately-
treated’ were: at least 2 months of treatment with any tricyclic
antidepressant at a dose =150 mg/day, fluoxetine at a dose

>20mg/day, sertraline at a dose =50 mg/day, paroxetine
>40 mg/day, nefazadone at a dose =300 mg/day, phenelzine
at adose =45 mg/day, alprazolam =>4 mg/day or clonazepam at
a dose =2 mg/day. Many patients were taking more than one
medication. The criteria for resistance also included current CGl-
S=4. Twelve sessions of cognitive behavior group therapy were
held. Both groups showed significant decrease in CGI-S and PDSS
(Panic Severity Scale) scores. Sixty percent of the ‘adequately-
treated’ patients and 43% of the ‘inadequately-treated’ ones met
remission criteria (a CGI-S score of 1 or 2). Effect sizes tended to
be greater for ‘adequately-treated’ patients, although t-test
comparisons between improvements in each group did not
show any significant differences.

3.3. Studies with obsessive-compulsive disorder (0OCD)

We found three randomized controlled trials, three non-
controlled open studies and two naturalistic trials; all of them
reported gains from the addition of CBT to the treatment of
patients with OCD which exhibited residual symptoms
despite pharmacological treatment. In all these trials, CBT
treatment focused on exposure and response prevention.

Tenneiji et al. (2005) reported that CBT brought additional
benefits to patients who responded to drug therapy. Ninety-
six patients who responded to 3 months of pharmacotherapy
(reduction of at least 25% in Y-BOCS) were randomized to 18
sessions of additional CBT or to continuation with drug
therapy alone for 6 months. All patients were treated with
fixed doses of 300 mg/day of venlafaxine or 60 mg/day of
paroxetine for 12 weeks. Patients with HAM-D (Hamilton
Depression Rating Scale) (Hamilton, 1960) score>16 were
excluded. Remission was defined as a total Y-BOCS (Goodman
et al., 1989) score < 8. Patients in the medication alone group
were submitted, 6 months later, to CBT for another 6 months
and did not present a significant decline in the Y-BOCS score.
Patients who received additional CBT obtained better results
in the Y-BOCS and attained remission more frequently than
those which remained on medication only. The results
suggest that the outcomes are better when CBT is added
immediately after drug treatment.

In a controlled randomized trial, Simpson et al. (2008)
compared CBT with two other treatment modalities—expo-
sure and response prevention (n=48) and training of stress
management skills (n=46)—as strategies to enhance the
effects of pharmacological treatment with SSRI in OCD
patients. Patients had OCD for at least 1 year, Y-BOCS total
score was > 16, and some improvement had to be observed
with an SSRI administered at an adequate dose for at least
12 weeks before the beginning of the study. Other medica-
tions could be used as long as the SSRI had been at a stable
level for at least 4 weeks and remained so along the study
period. A total of 17 sessions of each CBT modality were held
twice a week. The exposure and response prevention group
obtained a significantly greater reduction in the obsessive-
compulsive symptoms and in the Y-BOCS, Obsessive-Com-
pulsive Inventory and in the HAM-A scores. There was no
difference between the groups in the other measures:
HAM-D, Social Adjustment Scale and Quality of Life Enjoy-
ment and Satisfaction Questionnaire. A significantly larger
number of patients who received exposure and response
prevention remained with residual symptoms.
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Tolin et al. (2007) randomized 41 patients for self- or
therapist-administered exposure and response prevention.
All patients were currently using or had already received an
adequate trial of an SSRI medication. The determination of
what constitutes an adequate medication trial was based on
published guidelines and consultation with OCD researchers.
In order to be adequate, the medication had to be maintained
at the indicated dose for OCD for at least 10 weeks. Other
inclusion criteria were: having chronic symptoms of OCD (at
least for 1 year) and at least moderate severity, defined as a
total Y-BOCS score =16, along with a CCl score =4
(“moderately ill"). Therapist-administered exposure and
response prevention comprised 15 sessions twice a week
for 7 weeks and a half. In self-administered exposure and
response prevention, patients were told to follow the
instructions in a book for 6 weeks. In the cases with prior
medication trials, as there were no pre-medication records,
the patients were asked to report if they had subjectively
experienced no more than a minimum effect of medications.
Patients were instructed not to make changes to the
medication during treatment and at the 1-, 3- and 6-month
follow-ups. There was a significant statistical and clinical
reduction in symptoms for all patients. However, among
patients who had received therapist-administered exposure
and response prevention there was a noticeably larger
reduction of the OCD symptoms and a much higher
proportion of responders. After treatment, 65% of the patients
who received therapist-administered exposure and response
prevention were considered to be responders while only 25%
of those who received self-administered exposure and
response prevention were considered so. At the final
follow-up, these proportions were 50% and 25%, respectively.

The naturalistic trial by Tundo et al. (2007) provides
further evidence for the effectiveness of CBT as an additional
treatment for real-world, medication-resistant nonresponder
OCD patients. Patients who had OCD for at least 1 year and did
not respond to at least one adequate SSRI trial were selected.
Patients were considered nonresponders at the end of the
pharmacological treatment if they still met the criteria for
OCD and had Y-BOCS total score =16. Twenty-one patients
completed the treatment with CBT, which consisted of four
sessions per month during the first 4 months and then
continued with one to four sessions per month. The length of
CBT was not established and the pharmacological treatment
was not modified during CBT. Statistically significant
improvements in Y-BOCS and CGI-S scores were found after
the beginning of CBT and at the 1-year follow-up. Four
patients had Y-BOCS scores < 16. There was a slight reduction
in OCD symptoms and improvements in patients’ insight and
general functioning.

Another naturalistic trial by Tundo et al. (2009) investi-
gated the effectiveness of 12 months of CBT using exposure
and ritual prevention in association with serotonin reuptake
inhibitor (SRI) for pharmacotherapy treatment-resistant
patients. Patients who have had OCD for at the least 1 year
were included and were nonresponders (Y-BOCS > 16) to al
least one adequate trial of SRI. Pharmacotherapy treatment
was not changed during the trial period. Statistically
significant improvements in Y-BOCS and CGI-S scores were
found at follow-up. Patients were considered responders if
they were rated “much improved” of “very much improved”

on the CGI-S. From 24 patients who completed the treatment,
16 (67%) were rated as “much improved” or “very much
improved” and 6 (25%) had a Y-BOCS total score of < 16.

In another study (Tolin et al, 2004), 15 patients who
presented inadequate response to pharmacotherapy at ade-
quate dose, after remaining 1 month in waiting list, received
15 sessions of CBT, from 1 to 5 times a week. The patients had
at least moderate OCD (as measured by the Y-BOCS scores =
16), symptoms duration > 1 year, and at least two adequate
trials with an SSRI. The determination of adequate medication
was based on published guidelines and guidance from OCD
researchers. The patients had several comorbidities and were
in general characterized by poor insight and putting low effort
into CBT, factors that are predictors of poor response. OCD
severity (as measured by Y-BOCS) decreased significantly
after CBT and the gains were maintained at the 6-month
follow-up. One participant did not participate in the 1-month
follow-up but returned for the 3-month one. Another patient
did not participate in the 3-month follow-up but returned for
the 6-month one.

Kampman et al. (2002) investigated the effects of adding
CBT to an ongoing treatment with fluoxetine in patients with
OCD who were nonresponders to fluoxetine alone. Nine
fermales with OCD symptoms for at least 1 year and Y-BOCS
score of at least 16 (or 10 for patients with obsessions only)
completed the study. Patients who had previously used an
adequate dosage of an SSRI or been submitted to CBT were
excluded. The patients were submitted to a 2-6 week waiting
period to wash out the usual medications before beginning
the study. Treatment was divided in two phases: (a) patients
received fluoxetine 60 mg/day for 12 weeks and (b) patients
who had a Y-BOCS reduction of less than 25% and were
classified as nonresponders received 12 sessions of CBT in
addition to the ongoing treatment with fluoxetine. After CBT,
OCD symptoms were reduced in 7 of the 9 patients. There was
a reduction in OCD symptoms (Y-BOCS) of 8.5% in the first
phase and 41% in the second. The general anxiety and
depression symptoms diminished as well. There were
statistically significant differences between Y-BOCS scores
in the first and in the second phases of the treatment,
showing a decrease in OCD symptoms in both phases and in
general anxiety in phase two.

Simpson et al. (1999) also found benefits from the addition
of CBT in 5 patients with residual symptoms (Y-BOCS score of
>16) despite an adequate trial with an SSRI for at least
12 weeks. Besides the medication, 5 patients completed 17
sessions of CBT twice weekly. The patients had a diagnosis of
OCD for at least 1 year and had experienced some improvement
(verbal self-report) with adequate dosage and duration of an
SSRI treatment. Adequate SSRI dosage was defined as:
clomipramine, =225 mg/day; fluoxetine, =60 mg/day; parox-
etine, >60 mg/day; sertraline,>200 mg/day; and fluvoxamine,
250 mg/day. Among other reasons, patients were excluded if
they had received CBT with exposure and response prevention
for OCD and were using a psychoactive drug other than an SSRL
Blood drug levels were also checked before and after CBT in
order to ensure the maintenance of the prescribed medication.
There was no change to blood drug levels in most patients
during exposure and response prevention, which suggests the
link between improvements and therapy. No patient stopped
medication. Follow-ups were performed at 1,2, 3,4, 5,6, 9 and
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12 months. There was a significant benefit after exposure and
response prevention in all psycometric measures used.

4. Discussion
4.1. Findings

The most important result of this systematic review is that
all studies suggest the efficacy of CBT as a next-step strategy
for treating patients with anxiety symptoms who do not
remit with pharmacological therapy only. However, of the 17
studies selected here only 8 are randomized controlled trials
and all had small samples, which is a significant limitation in
the field. Thus, performing further randomized controlled
trials in resistant patients would be important to provide
further evidence of the efficacy of CBT for this population. In
PTSD, differently from other disorders, the quality of available
evidence is stronger: despite the limited number of con-
ducted studies, all four identified here were randomized
controlled trials.

It is important to note that among all anxiety disorders, we
could only found studies about CBT as a next-step strategy for
pharmacotherapy resistant for OCD (n=8), panic disorder
(n=5), and PTSD (n=4). Despite the high prevalence,
morbidity and treatment-resistance rates of anxiety disorders
like social anxiety disorder and generalized anxiety disorder
(GAD), there is a lack of studies in these fields. Actually, there
is evidence that this scarcity of studies in social anxiety and
GAD is not confined to the theme of next-step strategy in
pharmacological treatment resistance. Concerning social
anxiety disorder, Crippa (2009) showed a smaller number
of studies than for other anxiety disorders. Possible causes
include the little attention from the media to social anxiety
disorder and the fact that many patients remain undiagnosed
and under-treated. The lack of studies in the fields of social
anxiety disorder and GAD was also noted in the bibliometric
analysis by Boschen et al. (2007), in which the anxiety
disorders with the greatest number of publications in the
1980-2005 period were PTSD, panic disorder and OCD. The
growing number of publications in PTSD is dominant in this
period, this being the anxiety disorder with the highest
number of publications since 1980. Boschen et al. (2007)
showed that in the 2005-2015 period, the publications on
anxiety disorders will continue to be dominated by PTSD,
panic disorder and OCD.

4.2. Quality of included studies

We found a lack of standardization in treatment protocols,
terminology and definitions used in the reviewed studies.
Each study follows a particular CBT protocol, with marked
differences regarding, for instance, the length of treatment,
CBT techniques and treatment format (individual or group).
The terminology for describing non-remission or resistance to
pharmacotherapy varied widely too, with use of such
different names as resistance, refractory, “not respond”,
“incompletely responsive”, nonresponder and “failure to
respond”.

Some studies did not define remission at all and failed to
assess it as a potential improvement measure [Hinton et al.
(2009), Hinton et al. (2004), (Otto et al. 2003), Simpson et al.

(2008), Tolin et al. (2007), Tundo et al. (2007), Tolin et al.
(2004), Kampman et al. (2002)], while others defined
remission through changes to the psychometric measures
and absence of clinical symptoms [Heldt et al. (2006), Pollack
et al. (1994), Simon et al. (2009), Tundo et al (2007), Hinton
et al. (2005) & Heldt et al. (2006)]. The studies also varied
regarding the number of patients who achieved remission. In
Heldt et al. (2006), 40 (64%) patients presented criteria for
remission. In Otto et al. (1999), 60% of the ‘adequately-
treated’ patients and 43% of the ‘inadequately-treated’
patients presented remission. In Tundo et al (2007), only 4
of the 21 patients with TOC remitted. In Hinton et al. (2005),
12 (60%) patients with PTSD remitted. It should be noted that
the criteria for remission were more clearly defined and the
remission rates were higher for studies in panic disorder.
Therefore, even first-line treatments such as pharmacother-
apy and CBT were found to face limitations when the
percentage of patients who achieves total remission is
considered. Our study highlights the importance of creating
a standardized operational definition of resistance, since the
diversity of definitions of resistance severely limits the
ecological validity of the findings.

We noticed that CBT for PTSD had to be adapted to the
cross-cultural characteristics of the sample. All of the patients
with PTSD were Cambodian or Vietnamese refugees, with
high levels of resistance to pharmacotherapy and severe,
complex symptoms due to the several repeated, prolonged
traumas. We highlight the importance of the positive results
obtained with this sample of patients with specific cultural
features in which the protocols were culturally adapted and
showed good results.

Other limitations are the reduced number of studies with
follow-up evaluation data as well as their relatively brief
duration {2-12 months). Out of the 16 selected studies, only
eight showed follow-up data: one in PTSD with a 3-month
follow-up (Hinton et al., 2005); three in panic disorder, one of
which with a 1-year follow-up (Heldt et al, 2006), another
with 3-month follow-up (Simon et al, 2009) and another
with 2-month follow-up (Pollack et al., 1994); and finally four
studies in OCD, of which one had a 1-year follow-up (Tundo
et al, 2007), two with 1-, 3- and 6-month follow-up (Tolin
et al., 2004 & Tolin et al, 2007), and one with 1-, 2- 3-, 4-, 5-,
6-, 9- and 12-month follow-up (Simpson et al., 1999).

Another methodological issue of the reviewed studies
concerns the multiple co-morbidities found. Most of the
patients had a clinically relevant secondary diagnosis, for the
most part depression and other anxiety disorders, which not
only hindered patient response to CBT intervention for a
given anxiety disorder but also made the analysis of the
results and the comparisons across group more complex.
Moreover, anxiety disorders vary widely in their presenta-
tions and outcomes obtained with CBT. It is important to
emphasize the positive results found in all trials on the
efficacy of CBT in patients with residual symptoms and
multiple co-morbidities, which represents patients typically
found in treatment settings.

Studies also differ concerning the variability of results and
the outcome measures used. Some studies used very specific
measures and other more global measures, but none used
blind assessment of outcome. Furthermore, all studies
included psychometric evaluations, but only one trial with

96



H. Rodrigues et al / Journal of Affective Disorders 129 (2011) 219-228 227

PTSD patients (Hinton et al., 2009) included psychophysio-
logical measures (systolic blood pressure, diastolic blood
pressure and heart rate) as additional parameters for
assessment of treatment outcomes. The use of such measures,
less prone to the kind of bias often associated with the use of
self-reporting scales, such as over- or under-reporting of
symptoms, is growing, with potentially relevant implications
for the development of more individualized and successful
treatment modalities.

4.3. Limitations

Some limitations of the present review include the choice of
only two electronic databases, albeit the most important ones,
and the possibility of overestimation of positive response about
the efficacy of CBT, as there is a trend of omitting studies
reporting negative results. Moreover, inasmuch as this is a
qualitative systematic review, it has some inherent methodo-
logical limitations that can be addressed only through
quantitative evaluations, a feature that hinders a more accurate
evaluation of the efficacy of CBT.

Although all studies indicated that additional benefits can
be obtained through the addition of CBT, our results are
limited by the fact that we found only eight studies with
sound research designs. The take-home message from this
systematic review is that more research is necessary to guide
the next-step interventions as well as the replication of the
findings of the studies in larger samples of patients, with
more sophisticated controlled studies, including double-blind
evaluation, psychotherapy placebos, and longer follow-up
data (Smits & Hofmann, 2008 ).

4.4. Recommendation

We recommend the development of more randomized
controlled studies with larger samples of patients to add
evidence of the efficacy of CBT. In particular, social anxiety
disorder and GAD are poorly explored research areas, with a
demand for future studies, due to the small number of
publications and the absence of works investigating CBT as a
next-step strategy.

As many of the selected studies do not show long-term data,
performing studies with longer follow-ups to demonstrate the
maintenance of gains from CBT represents, too, an important
area with demand for future investigations.

Because the studies used different words to express the
concepts of resistance and remission, we recommend a
standardization of these concepts taking into account the
specificities of each anxiety disorder.

We observed the need for better summarization of the
main outcomes of the studies. For instance, several authors
could present their results in a more data focused way (e.g.,
given the % in remission, etc.).

We also propose, for future research works, studies on
pharmacotherapy as a next-step strategy for CBT. In the present
review we found few studies with this purpose (Baetz, M. &
Bowen, R. C., 1998; Hoffart et al., 1993; Kampman et al., 2002;
Hofmann et al., 2006; Kushner et al, 2007; Shim et al,, 2008;
Simon et al., 2008) which represents a field with relevant
studies, in view of the importance of developing next-step

strategies for patients who do not remit despite established
efficacious, first-line treatments.

Even with the use of next-step strategy and the positive
reports of efficacy, there is a room for improvement in CBT
interventions among patients treated with drugs, since a
substantial number of patients did not present remission.
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Abstract

The treatment of anxiety is on the edge of a new era of combinations of pharmacologic and psychosocial interventions. A
new wave of translational research has focused on the use of pharmacological agents as psychotherapy adjuvants using
neurobiological insights into the mechanism of the action of certain psychological treatments such as exposure therapy.
Recently, d-cycloserine (DCS) an antibiotic used to treat tuberculosis has been applied to enhance exposure-based
treatment for anxiety and has proved to be a promising, but as yet unproven intervention. The present study aimed to
evaluate the efficacy of DCS in the enhancement of exposure therapy in anxiety disorders. A systematic review/meta-
analysis was conducted. Electronic searches were conducted in the databases IS-Web of Science, Pubmed and PsycINFO.
We induded only randomized, double-blind, placebo-controlled trials with humans, focusing on the role of DCS in
enhancing the action of exposure therapy for anxiety disorders. We identified 328 references, 13 studies were included in
our final sample: 4 on obsessive-compulsive disorder, 2 on panic disorder, 2 on social anxiety disorder, 2 on posttraumatic
stress disorder, one on acrophobia, and 2 on snake phobia. The results of the present meta-analysis show that DCS
enhances exposure therapy in the treatment of anxiety disorders (Cohen d= —0.34; Cl: —0.54 to —0.14), facilitating the
specific process of extinction of fear. DCS seems to be effective when administered at a time close to the exposure therapy,
at low doses and a limited number of times. DCS emerges as a potential new therapeutic approach for patients with
refractory anxiety disorders that are unresponsive to the conventional treatments available. When administered correctly,
DCS is a promising strategy for augmentation of CBT and could reduce health care costs, drop-out rates and bring faster
relief to patients.
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Introduction

Anxiety disorders are the most prevalent mental disorders, n
the United States for example, more than 30 million Americans
have experienced at least one anxiety disorder in their lifetime [1].
They often present a chronic course and are as disabling as
physical discases [2], significantly compromising the quality of life
[3]. They also present high rates of comorbidity with other mental
and chronic physical problems [4]. Anxiety disorders have a
significant economic impact, leading to marked reduction in
productivity and generating high medical and social costs. In the
U.S., the direct and indirect cost of anxiety disorders was
estimated at 42 billion dollars per year [5]. It is predicted that n
2020 anxiety disorders, together with depressive disorders, will be
the second most common disease in the world [6].

Cognitive-behavioral therapy (CBT) and pharmacotherapy
represent the front-line interventions for anxiety disorders and
exposure is considered the gold standard behavioral intervention.
Selective serotonin reuptake inhibitors (SSRIs) are the treatment of
first choice for anxiety disorders according to mest guidelines and

PLOS ONE | www.plosone.org

algorithms involving pharmaceuntical drugs [7]. The combined
treatment of CBT with pharmacotherapy does not appear to
present additional benefits as compared to CBT alone for some
anxiety disorders [8], such as panic disorder, obsessive-compulsive
disorder (OCD) and social phohia [9;10;11]. Even after first choice
treatments, the disorder does not remit completely in a high
proportion of patient who still require additional treatment
[12;13]. Over 40% of patients responding partially to antidepres-
sants suffer from clinically significant residual symptoms [14].
Moreover, a considerable number of patients discontinue treat-
ment for because of the adverse effects of conventional pharma-
cotherapy. For example, SSRIs induce many undesired effects in
the sphere of sexuality, sleep and weight, resulting in treatment
mterruption or failure to use the correct therapeutic doses [15].
With regard to psychotherapy, 50% of the patients do not respond
or abandon the conventional treatment with CBT [16]. Further-
more, many patients do not adhere to the CBT treatment due to
the anxiety generated by the exposure technique, which is an
essential part of the treatment for anxiety disorders [17]. In this
context, it is necessary to develop new effective strategies for the
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treatment of patients resistant and/or intolerant to the current
treatments.

In translational research, the antibiotic D-cycloserine (DCS), a
glutamatergic agent, partial agonist at the glycine recognition site
of the Mmethyl-D-aspartate (NMDA) receptor n the amygdala,
emerged as part of a new strategy using a combination of
pharmacotherapy and CBT. Originally designed to be a
tuberculostatic agent, DCS was later used as a potential treatment
for Alzheimer’s dementia and negative symptoms in schizophrenia
[18;19]. The traditional pharmacological treatment for mental
disorders requires the correction of hypothetical biochemical
abnormalities in critical structures of the central nervous system.
Anxiety disorders have a component of emotional learning. DCS
seems to exert an effect on the emotional learning component,
accelerating the process of associative learning and contributing to
an improvement in symptoms [20]. Studies with animal models
strongly suggest that DCS facilitates the process of extinetion of
conditioned fear [21]. On the other hand, antagonists at the
glutamatergic NMDA receptor, which is linked to learning and
memory, seem to block leaming of extinction of fear, DCS would
have a role in enhancing the learning of extinction of fear, a
central mechanism in exposure therapy.

The aim of this paper was to perform a systematic review and a
meta-analysis of the efficacy of DCS as a strategy of augmentation
of CBT in patients with anxiety disorders.

Methods

Search strategy

Electronic searches were performed in the following databases:
ISI-Web of Science, Pubmed/Medline and PsycINFO, covering
the period from 1974 to November 23, 2012, Articles published in
any language were considered. The following terms were used:

ISI (advanced search)

* TS = (“behavio*therapy™ OR “cognitive behavio*therapy™ OR
“exposure therapy”™ OR “exposure treatment™ OR “exposure-
based behavior therapy” OR CBT OR flooding OR virtual
reality).

* TS = (d-cycloserine OR DCS).

All of the 3 citation databases were activaied (Science Citation
Index Expanded (SCI-EXPANDED), Social Sciences Citation
Index (SSCI) and Arts & Humanities Citation Index (A&HCI),
and we restricted the search criteria in order to include only
“articles” and notes.

Pubmed/Medline (advanced search)

*» Cycloserine OR d-eycloserine OR DCS.

AND.

= “hehavior therapy”™ OR “behaviour therapy” OR “exposure
therapy” OR “exposure treatment” OR “exposure-based” OR
“implosive therapy” OR flooding OR “‘cognitive therapy” OR
“cognitive behavior therapy”™ OR “cognitive behaviour therapy™
OR “cognitive-behavior therapy™ OR CBT.

PsycINFO

» “behavio*therapy”™ OR “cognitive behavio*therapy” OR
“exposure therapy”™ OR “exposure treatment” OR “exposure-
based behavior therapy” OR CBT OR flooding OR “virtual
reality™.

* d-cycloserine OR DCS.
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In these databases, the terms were searched directly in advanced
search (All Fields) and the results of cach individual search were
combined. APA Books were excluded.

Besides electronic searches, manual scarches were also per-
formed through bibliographical references. We also consulted with
experts in the field about the existence of additional smdies that
could not be located through the electronic search.

Inclusion/exclusion criteria

We included “articles” and ‘“notes™ and excluded “review
articles™, book chapters and dissertations. Our search was based
solely on randomized, double-blind, placebo-controlled trials of D-
cycloserine augmentation of behavioral therapy for the treatment
of anxicty disorders (with or without comorbidity with others
mental disorders) in a human population. We included articles
focused on enhancement of exposure therapy through DCS used
during and/or at times close to the exposurce treatment. Studies
that did not focus on CBT (for example, that investigated the
neural mechanisms of the process of extinction with DCS) and that
did not include anxiety disorders according to the criteria of the
Diagnostic and Statistical Manual of Mental Disorders (DSM) II1,
HI-R, IV and IV-TR [22;23] were excluded. Studies duplicated
and listed twice were excluded. Figure 1 shows the study selection
process. Table | shows the selected studies.

Quality evaluation of the studies and statistical analysis

The use of scales with summary scores for assessing risk of bias
has heen eriticized and discouraged. For this reason we decide ©
use an adapted model of the graphs proposed by the Cochrane
Collaboration to evaluate the methodological quality of the studies
included in this review [24]. For this evaluation we mainly took
into consideration the following items: randomization, allocation
concealment, blinding, selective reporting and type of analysis.
Each of these items was classified (Figure 2 and figure 3) as “low
risk of bias”, “high risk of bias™ or unclear (when there was not
sufficient information).

Because studies have made use of different scales for anxiety
disorders, we estimated the difference of standardized means to
obtain the summary measure (effect size) using fixed effects
models. Thus, the differences between the final scores m the
intervention group and in the control group were expressed in
number of standard deviations, Negative values indicate /favor the
intervention group. Standardized effect sizes (individual and
pooled] were presented using a forest-plot. The heterogeneity
between the results of the studies was assessed using the chi-square
test for heterogeneity and I statistic. The T* represents the
proportion of the total variance that is due to inter-study variation
(heterogeneity). Values below 30% suggest a low variability in the
results across studies (homogeneity) [25]. Analyses were performed
using Stata 12, See figure 4.

Results

Our scarch of the three databases identified 328 publications
from which thirteen studies were selected for this review (Figure 1).
Most participants had at least one additional DSM Axis I diagnosis
and were taking a stable dose of psychotropic medications, which
were maintained during the studies. The results of the selected
studies were divided by the primary anxiety disorders. OF the
thirteen studies identified, four described the treatment of patients
with obsessive-<compulsive  disorder (OCD), two with panic
disorder, two with social anxiety disorder, two with post-traumatic
stress disorder (PTSD) and three with simple phobia. Table 1
describes the main characteristics of these studies.
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Figure 1. Flow Diagram.
doi:10.1371/journal pone.0093519.g001

Among the four studies mainly focused on patients with OCD,
three found no positive effects for enhancement of exposure
therapy with DCS (wo found positive results only in mid-
rreatment) and one reported moderate effect. Ar least half of the
participants were taking psychiatric medications on stahle doses
just hefore and during the smdy. All participants with OCD were
diagnosed using the Structured Clinical Interview for DSM-IV
[23].

In the only study with children, Storch et al. [26] randomized
30 young people to ten 60-min CBT sessions plus 25 mg of DCS
or placebo taken before sessions 4 through 10. The included
participants had a diagnosis of OCD, established according to
score =16 on the Children’s Yale-Brown Obsessive Compulsive
Seale (CYBOCS) [27], and were stable on any psychotropic
medications for 12 weeks. Evaluations were performed at the end
of treatment, after session 6, and within one week post-treatment.
Children randomized to DCS augmentation of CBT showed
moderate effect size relative to a placeho control on several
symptoms severity indexes. For the Clinical Global Impressions-
Severity Scale (CGI-S) [28], the effect size was moderate in
support of CBT + DCS with a 57% versus 41% symptom
reduction. For the CYBOCS, moderate (72%) and small (58%)
effect sizes, respectively, were found. For the Anxiety Disorders

PLOS ONE | www.plosone.org

—

c

.g Records identified through Additional records identified

database searching through other sources
{n=328) (n=0)

g

=
| S
p— Records after duplicates removed

(n=21)

-]

£

:

i Records screened Records excluded

(n=307) (n=58)
—
- :
Full-text articles assessed Full-text articles excluded,

2 for eligibility with reasons

= (n=249) (n=236)

&

“ !
—J Studies included in

qualitative synthesis

[ (n=13)

E Studies included in

= quantitative synthesis

(meta-analysis)
(n=13)

s Systematic Reviews and Mets-
smal proad 1000007

Interview Schedule - Clinician Severity Rating (ADIS-CSR), the
effect size was moderate, with 71% reduction (CBT + DCS) versus
53% reduction (CBT + Placcho).

Kushner et al. [29] randomized 25 participants to 10 doses of
DCS (125 mg) or placebo, about 2 hours before each of 10 sessions
of exposure and response prevention (twice weekly). Participants
were included according to DSM-IV criteria for OCD and for
having Yale-Brown Ohbsessive Compulsive Scale (Y-BOCS) [30]
scores =18, The evaluations were performed at baseline, after the
fourth session, at the last session and at 3-month follow-up. After
the fourth session, obsession-related fears declined more rapidly in
the DCS than in the placebo group, according to Y-BOCS scores.
The DCS group achieved =50% reduction on the Subjective Unit
of Distress Scale (SUDS) in all items of the hierarchy in two
sessions earlier than the placebo group. However, after the last
session of exposure and at the 3-month follow-up, there was no
statistically significant difference between the two groups accord-
ing to the Y-BOCS and SUDS scales, suggesting that the effect of
DCS was concentrated in the first exposure sessions.

Wilhelm et al. [31] randomized 22 patients to DCS (100 mg)
(n=10) or placebo (n= 12) administered one hour before each of
10 individual sessions (60 minutes each) of behavioral therapy,
twice a week. Before the protocol, participants were interviewed
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Table 1. The selected studies.
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NCBT + Demographic Age DCS Dose
DCS/PCB {mean) % of {mg) Time Before
+ CBT Disorder women CBT CBT protocol Results
Storch et al. 12/12 ocD 29.0 = 99 50% 250 4 hours 12 weekly There was no dinically or
2007 sessions of ET statistically significant
difference between the groups
and no difference in remission:
42% (E/RP + DCS) and 58% (E/
RP + PCB). There was no
difference between groups on
CGl: 83% (E/RP + DCS) and 92%
(E/RP + PCB) were considered
responders.
Kushner et al. 14/11 oco Mot shown 125 Approximately 2 Up to 10 ET, twice weekly DCS group showed faster
2007 hours reduction of obsession-related
fears (Y-BOCS and SUDS). >
509 reduction on SUDS in all
items of the hierarchy in two
sessions earlier than the
placebo group.
Wilhelm et al, 10/12 och Not shown 100 1 hour 1 psychoeducational/treatment DCS group had significant
2008 planning session improvement in OCD
(90 minutes) +10 behavior therapy symptoms on Y-BOCS
sessions (60 minutes each) held  compared to placebo group at
twice a week mid-treatment. There was no
statistically significant
difference between groups
after treatment and at one-
month follow-up.
Storch et al. 2010 15/15 oD 122 * 28 63% 25 mg 1 hour Ten 60-min CBT sessions Moderate (72% - CBT + DCS)
(4-10 sessions) and small (58% - CBT + PB)
effect size on CYBOCS.
Moderate effect size on CGI-S,
in support of CBT + DCS with a
57% versus 41% symptom
reduction.
Otto et al., 20100 15/12 Panic 350 £ 11.0 509 50 1 hour 5 sessions of cognitive-behavior  Better results on PDSS and CGI-
Disorder (sessions 3-5) therapy S and clinically significant
changes (77% DCS vs. 33%
PCB). Large effect size.
Siegmund et al,  20/19 Agoraphobia 37.85 £ 11.3 (DCS) 50 1 hour 11 sessions (90 minutes each)
2011 Panic Disorder 37.32 = 13.0 (PCB) 46% of CBT in group
There was no
statistical difference
between DCS and
placebo groups.
DCS accelerated
reduction of
symptoms with
in vivo exposure
therapy in more
severe patients in
total score of Panic
and Agoraphobia
Scale.
Hofmann et al. 200612/15 Social 33.70 = 10:02 29.62% 50 1 hour (2to 5 5 sessions of individual or group  Group receiving DCS reported
Anxiety sessions) therapy exposure significant decrease in anxiety
Disorder and better sodal outcomes
measured by SPAl, LSAS, and
CGES.
Guastella et al. 200828/28 Social 29.0 + 8.1 63% 50 1 hour 5 sessions of group ET DCS enhanced the exposure
Anxiety therapy. Reductions in GAF,
Disorder SPAI, LSAS, BFNE and LS, and
improvements maintained at
one-month follow-up.
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3162 = 910
(PCB) Not shown

Tart et al., 2012 15/14 Acrophobia29.33 = 14.67 (DCS)
37.71 = 1681 (PCB)
Not shown
Nave et al, 2012 10/10 Snake 3460 = 12,69 (DCS)
Phobia 39.00 = 1391 (PCB)
60%

(sessions 2-5)

50 After each session Two-session protocol VRE

50 1 hour

NCBT + Demographic Age DCS Dose
DCS/PCB (mean) % of (mg) Time Before
+ CBT Disorder women CBT CBT protocol Results
Kleine et al. 2012  24/21 PTSD 36.27 * 11:56 (DCS) 50 1 hour 10 weekly exposure sessions DCS seems to have enhanced
40.26 = 11,05 (PCB) the effects of treatment, but
Not shown patients who received DCS
showed stronger response to
therapy. DCS showed greater
reduction of symptoms in
participants who had more
severe pre-treatment PTSD and
needed longer treatment.
Litz et al. 2012 13/13 PTSD 32.77 = 9.85 (DCS) 50 30 min 6 sessions of 60-90 min DCS failed to show an overall

augmentation effect: 36.4% of
the completers in placebo
group and 33.3% of those in
the DCS condition no longer
met criteria for PTSD on CAPS.
50% of the completers met the
criteria for status responders:
70% of the placebo group and
30% of the DCS group.

of exposure therapy

Ressler et al. 2004 17/10 Acrophobiad6.4 + 2.8 (DCS) 50/500 2 sessions of VRE therapy There was no significant
44.8 = 2.3 (PCB) 59.26% "Acutely prior to difference between the 50 mg
psychotherapy" and 500 mg groups. DCS group

showed higher percentages of
subjects who reported “much
improvement” or "very much
improvement”. Reductions in
number of skin conductance
fluctuations and greater
improvements in measures of
symptoms of acrophobia in the
real world and improvements
maintained at 3-month follow-
up.

“There was clinical
improvement in all outcome
measures, but there was no
significant statistical difference
between the groups on DCS
versus placebo. 81.8% of
placebo group and 66.7% of
DCS responded. 63.5% of
placebo group and 60.0% of
DCS remitted.

Single session of
graded exposure
therapy

Reduction in both groups on
Snake Questionnaire, although
DCS group achieved faster
reduction in the hierarchy.

doi:10.1371/journal pone.0093519.t001

for a diagnosis, pre-treatment evaluation, and a session of
psychoeducation/planning  of the treamment. The DCS group
had a significant improvement in OCD symptoms assessed by the
Y-BOCS [30] as compared with the placebo group at mid-
treatment (after session 5), with large effect size. However, there
was no statistically significant difference between groups after
treatment and at the I-month follow-up. Also, the DCS group
showed significant reduction of depression symptoms at the end of
treatment, with large effect size. However, there was no
statistically significant difference between the groups at mid-
treatment and 1-month follow-up.

PLOS ONE | www.plosone.org

ADIS-V = Anxiety Disorders Interview Schedule for DSM-IV; BFNE = Brief Fear of Negative Evaluation Scale; CGI-5 = Clinical Global Improvement Severity; CYBOCS =
Children's Yale-Brown Obsessive-Compuisive Scale; DCS = D-cydoserine; ET = exposure therapy; GAF = Global Assessment of Functioning; LIS = Life Interference
Scale; LSAS = Liebowitz Social Anxiety Scale; PCB = placebo; Y-BOCS = Yale-Brown Obsessive Compulsive Scale; PDSS = Panic Disorder Severity Scale; SPAl = Social
Phobia and Anxiety Inventory; PTSD = Post-traumatic Stress Disorder; SUDS = Subjective Unit of Distress Scale.

Storch et al. [32] found no statistically significant difference
berween the comparison groups although reduction of symproms
occurred in both groups. For this study, 24 participants were
randomized to exposure and response prevention (E/RP) + DCS
(250 mg) versus E/RP + placebo, administered 4 hours before
cach of 12 weekly sessions of E/RP (75-90 minutes each).
Remission was defined as having reached gravity = 3 on the
Anxiety Disorders Interview Schedule for Diagnostic and Statis-
tical Manual of Mental Disorders-IV (ADIS-IV) and = 10 on the
Y-BOCS [30]. There was no significant difference in remission
between the groups: 42% (E/RP + DCS) and 58% (E/RP +
placebo) meeting criteria for remission. The groups did not differ
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Figure 2. Methodological quality of the included studies (by
study).
doi:10.1371/journal.pone.0093519.g002

on the Clinical Global Improvement Scale (CGI-S) (Guy, 1970},
with 83% (E/RP + DCS) and 92% (E/RP + placebo) considered
as responders. Follow-up (12 months) also did not show statistically
significant differences.

Three controlled trials with patients with specific phobia were
identified: two with acrophobia and one with snake phobia. One
of the studies with acrophobia reported positive results. The other
study with acrophobia and the one study with snake phobia
reported negative results.

The study by Ressler et al. [33] was the first to use DCS to
facilitate extinction of fear in humans; it was also the only one that
used virtual reality and psychophysiological measures. Twenty-
seven participants were randomized to three groups: placebo plus
Virtual Reality Exposure (VRE) therapy (n= 10), 50 mg of DCS
plus VRE therapy (n=8), or 500 mg of DCS plus VRE therapy
m=9). The two sessions of behavioral exposure therapy were
performed using virtual reality: exposure to height within a virmal
glass elevator. The doses of DCS or placebo were administered
acutely prior to each of the two sessions. Besides subjective and
psychometric measures, an objective measure of fear electroder-
mal skin fluctuation was used as well. Pardcipants who received

PLOS ONE | www.plosone.org
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exposure therapy plus DCS showed significantly greater reduction
in symptoms of acrophobia in almost all primary outcome
measures - Acrophobia Questionnaire with Avoidance (AAVQ)
and Attitudes Toward Heights Inventory (ATHI) [34]. There was
no statistically significant difference in the outcomes hetween the
group that received 50 mg and the group that received 500 mg.
The participants who received DCS showed higher proportions of
individuals who reported “much improvement” or “very much
improvement”, significant reduction in number of skin conduc-
tance fluctuations per minute of virtual exposure and significantly
greater improvements in measures of symptoms of acrophobia in
the real world. Improvements in subjective and objective measures
were maintained at 3-month follow-up.

Tart et al. [35] replicated the procedures of the first study and
randomized 29 participants with height phobia for two sessions of
VRE in combination with 50 mg of DCS or placebo. This was the
first study, identified in this review, using DCS immediately after
the exposure session. The VRE protocol used was the same as in
the previous study by Ressler et al. [33]. Participants were selected
according to the DSM-IV-TR criteria for acrophobia and a
subjective distress score (SUDS) =50 on the Behavioral Avoidance
Test (BAT) [34]. Participants using other psychotropic medica-
tions or psychotherapy and previous non-response to exposure
therapy for acrophobia were excluded. Response was defined as
“very much improved” or “much improved” on CGI-I (score =
2). Remission was defined as “normal’ or “minimally ill” on CGI-
S (score = 2). Evaluations were performed at baseline, at each
treatment session, one week post-treatment and at 1-month follow-
up. Significant improvements were observed in all measures, with
no differences between the groups. The improvement was
significant in all outcome measures, but there was no significant
statistical difference between the groups on DCS versus placebo on
BAT, AAVQ, and CGI scores and other measures. The
proportions of responders were 81.8% in the placebo group and
66.7% in the DCS group after treatment, and 80.1% in the control
group and 75.0% i the DCS group at l-month follow-up.
Regarding the proportion of patients achieving remission, the
authors found 63.5% i the placebo group and 60.0% in the DCS
group after treatment, and 63.4% in the placebo group and 66.6%
in the DCS group at l-month follow-up.

In the study by Nave et al. [36], 20 adults with snake phobia
received 50 mg of D-cycloserine or placebo 1 hour prior to a single
session of graded exposure therapy. All of the participants
achieved score =18 on the Snake Questionnaire [37], had not
undergone treatment for snake phobia previously, and were
suitable for functional magnetic resonance imaging (fMRI).
Participants were assessed one week before and after treatment
through clinical examination and the Snake Questionnaire, CGI-
S, CGI-I and Snake-Stimuli Symptom Provocation Functional
Magnetic Resonance Imaging Task. The DCS and placebo group
responded well to the treatment, although the DCS group reached
the top of the exposure hierarchy more quickly.

Two controlled studies were identified involving the combined
use of CBT and DCS in the treatment of panic disorder with or
without agoraphobia. One found positive results and the other
tound weak results for enhancement with DCS.

In Ot et al. [38], patients with or without agoraphobia and
panic disorder severity of at least 4 (moderate severity) on the CGI-
S were selected for 5 sessions of CBT (interoceptive exposure,
cognitive, and situational exposure interventions). This was the
first study using DCS for a treatment protocol emphasizing
exposure to feared internal sensations (interoceptive exposure).
Thirty-one participants were randomized to 50 mg of DCS or
placebo, administered one hour hefore 3-5 sessions of CBT. Most
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study participants were taking psychoactive medications at stable
doses for at least two months before entering the trial without
positive results. Soon after the end of treatment and at 1-month
follow-up, the group that received DCS mstead of placebo showed
better results on the Panic Disorder Severity Scale (PDSS) [39]
and CGI-S, changes which were clinically significant (DCS =77%,
placebo=33%), and larger effect size. Treatment gains were
maintained at 1-month follow-up, although the difference between
the DCS group and the placebo group with regard to participants
meeting criteria for clinically significant change was no longer
significant at follow-up (DCS=75% and placebo =53%). The
study suggests that DCS was effective for participants who failed to
respond adequately to the traditional drug treatment for panic
disorder.

Siegmund et al. [40] randomized 39 participants with panic
disorder and agoraphobia. All of them received 11 CBT sessions (8
sessions of 90 minutes each of CBT in a group setting+3 sessions of’
individual exposure in vivo), This i the only study that used
flooding. One hour before the beginning of cach exposure session,
patients received 50 mg of DCS (n= 20) or placebo (n = 19). After
randomization, the baseline assessment showed differences
between the groups in three secondary measures; in all of them,
the DCS group had less severity than the placebo group. However,
comorhidities were significantly higher in the placebo group. Both
groups improved after treatment and there was no statistical
difference in the primary outcome measure — Panic and
Agoraphobia Scale (PAS) [41], or on any of the secondary
outcome measures. However, subsequent evaluation showed a
statistical tendency to greater reduction of the PAS score in the
DCS group. DCS scems to have accelerated the reduction of
symptoms with exposure therapy in participants with more severe
panic disorder and agoraphobia.

We identified two studies of patients with social anxiety disorder
which found positive response to the enhancement with DCS.

Hofmann et. al. [42] found a positive response for the use of
short-term dosing of DCS as an adjunctive intervention to
exposure therapy. Twenty-seven participants with significant
public speaking anxiety were randomized to DCS (50 mg) + 5
sessions of exposure therapy (n=12) versus placebo+5 sessions of
exposure therapy (n = 15). Participants received 5 weekly therapy
sessions in individual or group format. DCS or placebo was
administered one hour before sessions 2-5. The diagnosis of social
anxiety disorder was performed using the Anxiety Disorders
Interview Schedule for DSM-IV [43] and the Structured Clinical
Interview for DSM- IV. The group that received DCS showed a
statistically significantly greater reduction of the general symptoms
of social amxdety, assessed through the questionnaires Social
Phobia and Anxiety Inventory (SPAI) [44] and Liebowitz Social
Anxiety Scale (LSAS) [45], with medium to large effect size
(Cohen d): the improvements were maintained at one-month
follow-up. They computed controlled effect sizes by dividing the
differences between the mean change of the DCS group and the
mean change of the placcho group by the pooled standard
deviation.

Guastella et al. [46] replicated the study of Hofmann et al. [42]
and developed a study of a sample that was two times larger than
in previously published studies: 56 patients were randomized to
50 mg of DCS (n= 28) or placcho (n = 28). Participants were given
five group sessions (90 minutes each) of an exposure protocol. In
sessions 2 through 5 they received the capsules to be taken one
hour before cach exposure session. Participants were diagnosed
with social anxiety disorder using the Anxiety Disorder Interview
Schedule for Adults [47]. Improvements were evaluated by SPAIL
LSAs, Brief Fear of Negative Evaluation Scale (BFNE), and Life
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Interference Scale (LIS) [48]. There was a reduction of symptoms
in both groups. However, the DCS group had greater reductions
of symptoms of social anxiety disorder on LSAs, BFNE and LIS,
with moderate effect size (Cohen’s d) m most of the measures used;
the improvements were maintained at 1-month follow-up. The
effect sizes were computed by dividing the difference between the
mean change of the DCS group and the mean change of the
placebo group by the pooled standard deviation. The results
suggest that punctual use of DCS with 3 or 4 sessions of exposure
is effective to enhance the treatment of social anxiety disorder.,

Two recent studies investigating augmentation of prolonged
exposure therapy for post-traumatic stress disorder (PTSD) with
DCS were identified. In one of the smudies, the DCS enhanced the
response of the group of participants who completed all sessions.
In the other study, DCS did not enhance the response to
treatment.

Kleine et al. [49], from the 75 subjects with mixed traumas
selected for randomization, 45 completed the treatment protocol:
exposure plus DCS (n=24) and exposure plus placebo (n=21).
Fifty mg of DCS or placeho were administered one hour before
cach of 10 weelly exposure sessions. Less than half of the
participants (41.8%), equally distributed berween the groups, were
using other psychotropic medications at a stable dose. In the initial
evaluation, 70.1% (47 of the participants) had at least one
additional diagnosis, mostly depression (53.7%) and anxiety
disorders (41.8%). There was no significant difference between
the participants dropping out of the DCS group (n=9: 27.3%) and
the placebo group (n=13; 38.2%). Response to treatment was
defined as decrease from baseline =10 pomts on the Clinician-
Admmistered PTSD Scale (CAPS) and remission was defined as a
CAPS severity score <<20. Thirty-four participants (50.7%)
showed post-treatment response according to the CAPS and the
reduction was maintained at 3-month follow-up. There was no
difference between the groups regarding the frequency of
remission. Nineteen participants (42.2%) were classified as early
completers, obtaming recovery before session 8. The regular
completers showed more severe self-reported PTSD symptoms at
session 1. DCS did not potentiate the overall treatment effects,
although the regular completers (the participants who completed
all sessions) who received DCS showed a greater reduction in
symptoms across sessions than the regular completers on placebo.
The use of DCS was associated with a greater reduction of
symptoms in participants who had more severe pretreatment
PTSD and needed longer treatment.

Litz et al. [50] randomized 26 veterans of the Iraq and
Afghanistan wars to exposure therapy plus DCS (n=13) or to
exposure therapy plus placebo (n=13). Six sessions (60-90 min
cach) of exposure therapy were conducted. DCS (50 mg) was
administered 30 min prior to sessions of imagnal therapy
exposure (sessions 2-5). Participants were asked to arrive at least
30 minutes prior to the start of sessions for a medical evaluation,
including alcohol breath analyses and to take DCS or placeho.
The effect size for primary and secondary outcomes were medium
to large, with exposure therapy plus placebo faring significantly
better than exposure therapy plus DCS on all outcomes. At post-
treatment, 36.4% of the completers in the placebo group
compared with 33.3% of those in the DCS condition no longer
met criteria for PTSD on the CAPS. Responder status was defined
as a reduction of 10 or more points on the CAPS. At post-
treatment, 50% (n=10) of the completers met the criteria for
responder status: 70% of the placebo group and 30% of the DCS
group. Follow-up evaluations were carried at 3 and 6 months,
where 58% and 54% of participants met criteria for responder
status, respectively, At the 6-month follow-up, the treamment effects
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were clmically significant, with 50% of the participants in the
placebo group no longer meeting criteria for PTSD and 66%
meeting criteria for respondent status.

Analysis

Methodological quality

In Figure 2 it can be seen that the great majority of the studies
presented criteria for “low risk™ in the items used for the
methodological quality assessment. Most presented at least one
“unclear” item, and only two had “high risk™ for selected items.
Figure 3 shows the proportion of studies fulfilling the quality
criteria for each of the selected irems.

Combining effect sizes (meta-analysis)

Figure 4 presents the forest plot for the standardized mean
differences (SMD) between intervention and control groups of the
included studies. The confidence interval of most studies crosses
the vertical line of null effect (mean difference equal o zero),
indicating that the majority of these studies did not find a
statistically significant difference between DCS and placebo.

As we found no evidence of heterogeneity between the results of
the different studies (I°=10% and % not significant: p=(.34),
their SMD were pooled to estimate the overall standardized
weighted mean difference. The combined measure in figure 4
shows that the group that received D-cycloserine had an average
reduction of (.34 standard deviations at the end of follow-up as
compared to the placebo group. This difference was statstically
significant (p=0.001).

Some studies reported large standard deviations, suggesting
asymmetry/non-normality of distribution of their means. So, we
carried out a sensitivity analysis removing these estimates to
evaluate the impact on the overall standardized SMD. The result
thus obtained did not differ substantially from the one observed
with the 13 studies (Cohen’s d=—0.26, 95% CL —0.50 to —
0.029, p=.03).

Discussion

Overall efficacy
The results of this meta-analysis suggest that D-cycloserine
(DCS) enhances the effects of exposure therapy i anxiety

D-Cycloserine Enhance Exposure Therapy in Humans?

disorders. The observed effect size was, however, small 1o
moderate (Cohen’s d = —0.34). Although we included studies with
different types of anxiety disorders, their findings concerning DCS
efficacy showed low heterogeneity. Evidence suggests that the use
of DCS is effective at low doses, used a limited number of times
and at times close to exposure therapy.

Our findings go in the same direction of two other meta-
analyses [51:52], one systematic review [533], and two other
reviews on the topic [54:55].

In the first published review on the topic, Hofmann et al. [54]
analyzed the first two studies with D-cycloserine enhancing CBT
in humans and concluded that DCS facilitates the process of
extinction of conditioned fear when administered in individual
doses and before exposure therapy. They recognized the
limitations of their conclusion, calling attention to the fact that
the existing literature is composed of relatively small sample sizes
and a limited number of studies. Furthermore, they pointed out
that although animal and human studies were associated with
significant effect sizes, human studies had a small effect size while
animal studies had a large effect size.

Norberg et al. [51], in a meta-analysis of DCS augmentation of
fear extinction and exposure therapy in non-animal and animal
studies, concluded that “DCS is a promising tool for translational
research concerned with enhancing (or reducing) NMDA receptor
function as a method for improving exposure-based therapy
outcomes” (p.1123). DCS showed large treatment effect in animals
(Cohen’s d=1.19) and small to moderate effect size in humans
(Cohen’s d=042),

Omne of the factors that may explain a much larger effect size of
studies with animal models compared to human studies [51] is the
concomitant use of other drugs, as most studies participants were
taking other psychotropic medications. Although these drugs have
been stably used before the beginning of studies, and their use was
controlled in statistical analyses, the mechanisms of possible
mieraction of DCS with other psychiatric drugs are not yet entirely
known; for example, continued use of the antidepressants
mmipramine and citalopram appears to affect the function of the
glycine/NMDA receptor [56]. The only study that established use
of other medication that may interfere with DCS (e.g., anticoag-
ulants) as an exclusion criterion was the one by Kleine et al. [49],
with PTSD patients. Nevertheless, a study of social anxiety
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disorder [54] indicated that the use of concomitant medication
does not seem to have affected the results, and there is no
contraindicaton for the use of other psychotropic medications
with DCS. Another possible explanation for the smaller effect size
in humans is the fact that the sample includes human individuals
with comorbid disorders, mainly other anxiety disorders and
depression.

There is evidence that DCS is effective when administered at
low doses (50 mg), a limited number of times, and immediately
before (1 or 2 hours) or after exposure therapy [51;53]. Our review
is consistent with these findings, since most of the studies used a
dose of 50 mg and short CBT protocols. Evidence indicated that
DCS does not have anxiolytic properties, not being used as a first
strategy, but for the therapeutic enhancement of learning [57]. In
the study by Ressler et al. [33] DCS administration did not affect
baseline subjective fear levels in patients who received exposure
therapy with virmal reality, ie., administraton of DCS during the
therapy session did not affect the level of fear or avoidance during
it. Despite the evidence with regard to time, dose and protocols,
the exact dose indicated for administration of DCS as strategy of
potentiation is still unknown.

On the other hand, the meta-analysis performed by Bontempo
et al. [52] did not find significant interference of the time of
administration and number of doses in the effects of potentiation
with DCS. Also, one of the reviewed studies, conducted by Ressler
et al. [33], did not find difference berween doses of 50 mg and
500 mg.

Most studies in our review (n=9/13) used 50 mg, but we also
observed doses as 100 mg [31], 125 mg [29], 250 mg [32] and
500 mg [33]. Lack of standardization was also found conceming
time of administration: 1, 2, 4 hours before or indefinite time [33].

DCS is a partial agonist and high doses may increase the
antagonistic effects in NMDA receptors, decreasing the leaming
effects. A study with animal model suggests that the NMDA
receptor can become desensitized after prolonged exposure to
DCS [58]. At high doses and/or chronic administration, this
substance seems to have a paradoxical antagonistic effect on the
NMDA receptor [59], resulting in reduced effect of extinction of
fear in animals, Studies with animal models also indicate the rapid
development of tolerance to DCS when it is administered
repeatedly and at high doses [54].
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The possible efficacy of a reduced number of DCS administra-
tions can be explained by the progressive desensitization of
receptors with continued use of the substance. This finding is
supported by the meta-analysis of Norberg et al. [51] on the use of
DCS in animals and humans, in which the rapid development of
tolerance is shown, It was also found in that meta-analysis that
time of administration of DCS was a predictor of effect size, and
the best effects were obtained when the substance was adminis-
tered immediately before or soon after exposure. Other studies
with animal models also support this finding, suggesting thar the
effects of augmentation with DCS occur during the period of
memory consolidation that occurs after exposure rather than
during exposure itself [60;61].

In OCD, where the lack of standardization was higher, the
results for enhancement with DCS were less promising. These
smdies used the highest doses for a prolonged period: 100 mg
before 10 sessions, 125 mg before 10 sessions, and 250 mg before
12 sessions. A difference between intervention and placebo groups
was found when the drug was administered | to 2 hours before
exposure sessions, but not when administered 4 hours before [32],
which may also have contributed to the negative results, since
DCS seems to be more effective when used shortly before the
exposure sessions [60]. Also, these findings are in accordance with
studies with animal models, reinforcing the idea that DCS is
effective. when administered immediately before or soon after
exposure [61]. In this study by Storch er al. [32], DCS was
administered at a dose of 250 mg four hours before the session and
tor a long period of time (12 weeks). The studies that showed
positive results used brief protocols. Studies conducted by Wilhelm
etal. [31] and Kushner et al. [29], who used twice-weekly sessions,
found significantly higher results in the DCS group at the fifth and
fourth sessions, respectively, but this effect was not observed at the
end of 10 sessions.

In a additional arficle, Chasson et. al. [62] re-analyzed data
from the study by Wilhelm et al. [31] and the outcomes ndicated
that the group that received DCS achieved results 2.3 times faster
than the placebo group and six times faster in the first half of the
sessions (1 to 5) of exposure therapy, suggesting that DCS
accelerates the gains of exposure in OCD. These data indicate that
the effects of DCS are concentrated in the first sessions of
exposure. It is possible, therefore, that the period of memory re-
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consolidation can be accelerated by DCS. Moreover, the findings
of these studies with OCD support the idea that the NMDA
receptor can become desensitized with prolonged exposure to
DCS [58], and that isolated doses of medication prevent the
compensatory changes at the NMDA receptor, Even though DCS
did not have more robust effects, accelerating the effects of
exposure has Important clinical implications. Exposure and
response prevention alone require more than 16 sessions to
reduce OCD severity. The addition of DCS could reduce to eight
the number of sessions. Reducing the required number of sessions
and patients responding more quickly to treatment could have
benefirs to patients and society, such as decrease in treamment
refusal, dropout rates, costs (the use of DCS could save over $2100
for each patient), and reduce the anxiety provoked with exposure,
facilitating the adherence of treatment [62].

Other hypotheses can also justify the negative findings in OCD,
such as the heterogeneity of the disorder and the fact that it is very
common for a patient with OCD to be using a Serotonin
Reuptake Inhibitor (SRI). In the study by Wilhelm et al [31],
69.5% of the participants were taking a stable dose of some
psychotropic medication, in most cases an antidepressant. In
Kushner et al. [29], 64.3% of the group that received DCS and
58.8% in the placebo group were using some other psychotropic
medication. The use of concomitant medications, usually an
antidepressant, could help to explain the negative findings, as
antidepressants seem to modify (desensitize) the function of the
NMDA receprtor.

In both studies with social anxiety disorder [46;54], we found a
higher standardization. Both used the same protocol of 50 mg of
DCS one hour before CBT sessions 2 to 5, although Hofimann et
al. al. [54] used a format of individual or group sessions.
Regarding smidies with panic disorder [38;40] both used 50 mg
of DCS an hour before the sessions, but differed on the number
and format of CBT sessions, which may have influenced the
efficacy of DCS in the study with 8 group sessions of Siegmund et
al. [40].

With regard to panic disorder, Otto et al. [38] observed
statistically significant positive results in the group of DCS as
compared to the control group at the end of 5 sessions. These
results were not confirmed in the study by Siegmund et al. [40],
whao found similar results in both groups after treatment. However,
this study employed 11 sessions, but it can be observed that the
administration of DCS produced better results in the middle of the
weatment. This again suggests that the administration of DCS in
brief prowcols (<5 sessions) can be effective. Another possible
explanation for the weak efficacy of DCS discussed in the study
refers to the good response to therapy in the placebo group. The
participants in the placebo group showed a reduction of symptoms
of 58% (PAS) at the last evaluation. This result was not found in
the other studies with DCS and suggested a floor effect preventing
additional effects with DCS. Siegmund et al. [40] suggested that
this effect may be due to the higher dose of psychotherapy:
&x90 min group therapy plus three individual exposures.

PTSD is the only disorder in which DCS seems to have played
only a minimal role as an enhancer of CBT. The protocol used by
Kleine et al. [49] does not seem to have been effective even in mid-
treatment (the study used 10 sessions). This may be due to the
specificity of PTSD, which is an anxiety disorder whose time of
conditioning is necessarily known. For this reason, it may involve
different brain mechanisms that respond differently to the action
of DCS. In this study with PTSD, DCS enhanced outcomes in the
subgroup of regular completers only, who are the participants who
completed all sessions.

PLOS ONE | www.plosone.org
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Regarding tolerability, DCS was well tolerated with no
significant adverse effects found in the reviewed studies. In
Hofmann et. al. [42], DCS administration had two spontancous
notifications of acute adverse effects: nightmare the night after
administration and exposure session in one participant, and
euphoric mood and increased energy in one participant with
chronic depression. In Storch ct al. [32], only three participants of
the DCS group reported adverse events that were considered
moderate: Increased anxiety, drowsiness and dry mouth. For the
placebo  group, these included drowsiness and restlessness.
Kushner et al. [29] found mild gastrointestinal distress, dizziness,
fatigue, and anxiety in four participants in the DCS group and
“jittery feelings™, dissociation and dry lips in three participants in
the placebo group. In the study by Nave et al. [36G], one participant
in the DCS group reported mild nansea during the hour following
administration. Kleine et al. [49] were the only ones who did not
find differences between the participants in the DCS and placebo
groups regarding adverse effects. At high doses (500 - 1000 mg)
administered chronically, DCS may cause side effects such as
headache, drowsiness, confusion, tremors, memory difficulties,
paresthesias, and seizure [63]. In this sense, unlike many
psychotropic medications, the side-cffects of DCS at low doses
are minimum [26], and therefore this drug seems to be a safe
alternative for enhancing CBT outcome.

Methodological issues

Relating to the methodological quality of the included studies in
this meta-analysis, most of the articles presented a low risk of bias
(Figures 1 and 2). Figure | shows each artcle separately and
figure 2 shows the results of summarized articles. Most part of the
studies presented a low risk of bias, with one study showing a high
risk of bias for mcomplete outcome data [46] and one other [40]
for description of relevant comorbidites. A significant number of
the studies showed an unclear risk of bias,

With reference to the quality of the included studies, all of them
were randomized, double-blind, placebo-controlled wials, al-
though we found a limited number of studies and with relatively
small samples sizes. The study by Guastella et al. [46] represents
an exception, with a sample twice as large (n=56) as in previous
studies. Furthermore, we did not find any smdies with generalized
anxiety disorder (GAD). Regarding PTSD, we identified only two
studics, both published recently [49:50]. In addition to these, we
located another smdy using DCS for treatment of chronic PTSD
[64], but in this case the aim was to investigate the isolated benefit
from prolonged use of DCS, without having the main goal of
enhancing exposure therapy. In that study, treamment with DCS
did not result in significant mprovements as compared to the
placebo group. That was the first study to investigate the efficacy
of the NMDA receptor modulator in PTSD treatment.

Although all studies were double-blind, no count of pills DCS
and placebo) was reported in any study. In Kushner et al. [29],
ingestion of the medication at the due time was checked by
telephone.

With regard to evaluation of efficacy in the long term, almost all
studies had follow-up data for varying periods, including 1 week, 1
month, two months, three months, five months and six months.
The results of the action of DCS did not disappear with the
discontinuation of treatment and there was no report of
discontinuation of the wse of DCS in studies in which it was
cffective. In the study of DCS in OCD by Kushner et al. [29], the
improvements were maintaimed after the last session of exposure
and at the follow-up, with no significant difference between the
groups treated with DCS and placebo. In Ressler et al. [33], the
improvements were maintained too and the group that received
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DCS reported less avoidance of heights in their daily actvities,
after the end of treatment and even at the three-month follow-up.
Although the studies presented follow-up data, longer follow-up
periods are necessary at least one year so as to confirm the
maintenance of the effect of extinction augmented by DCS for a
sufficiently long time.

Limitations of the present meta-analysis and
recommendation (future directions)

A limitation of this review concerns the use of just three
clectronic databases, even though they represent the main ones.
However, specialists were consulted concerning the existence of
non-published studies.

We observed that no study performed a more detailed
evaluation of the effects of DCS In each exposure session. We
suggest that future studies assess the degree of learning that occurs
in each exposure session to better assess the possible causal
connection of DCS in the process of extinetion. Morcover,
because the optimal time and dase for efficacy of DCS has not yet
been determined, studies of response control to specific doses are
necessary to determine the hest dose for using DCS in extinction of
fear in humans.

We recommend the development of additional double-blinded
randomized trials to validate the findings in this review. With the
advances in research, DCS could potentially be used in clinical
settings, something that may represent advantages such as cost-
efficacy, reduction of dropout and refusal rates, increased access to
health care, with more patients gaining access to treatment,
acceleration of treatment response with exposure therapy and
development of more effective treamments for the general
population. According to Omo et al [65], 5-20% of subjects
receiving CBT in randomized, controlled trials drop out of
treatment. The drop-out rates for traditional drug treatments of
anxiety disorders are higher. Future studies could investigate the
relationship of DCS with decreases in the number of drop-out
Cases.

Further studies are also needed to investigate predictors of
response, to determine whether the efficacy of DCS varies
according to the type of anxiety disorder, dose or time of
administration of DCS and CBT, to determine the long-term
results of augmentation with DCS and to assess the effectiveness of
the drug and exposure therapy in the real world. It would also be
important to evaluate the efficacy of DCS from the psychophys-
iological point of view, together with the psychometric one, such as
in the study of Ressler et al. [33], who evaluated skin conductance
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during exposure to fear of heights, concluding that the decrease in
this parameter was associated with treatment efficacy. This mode
of assessment of efficacy has the advantage of being more
objective, not suffering interference from subjective  biases,
improving treatment through the discovery of mechanisms of
action of the therapy and preventing the development of disorders
[66]. Indeed, the development of biomarkers is crucial to the
advance of behavioral treatment research [67].

We located only one study with children, which suggest that this
is an area that requires additional studies. This study was the one
by Storch et al. [68] with children and adolescents with OCD, and
it found moderate effects and did not find significant difference
between the group that received DCS and the placebo group.

It is also necessary to mvestigate the efficacy of DCS for
individuals who did not respond sufficiently to exposure therapy.
The eftects of angmentation occur during the period of memory
consolidation, which occurs after the exposure training. Evidence
suggests that DCS would enhance the consalidation of emotional
learning of exposure therapy. Thus, to maximize the effects of
treatment in anxiety disorders, it is important to consider
individual differences, including the level of response to exposure
therapy achieved in each session so that administration of the drug
occurs after successtul sessions [69:70]. The effect of DCS seems to
potentiate whatever emotional learning has occurred, so there is
evidence that DCS can enhance adverse reconsolidation effects,
resulting in a poorer outcome relative to placebo. There is some
evidence which suggests that the post-session administration of
DCS to avoids the possibility of DCS enhancing the reconsolida-
tion of fear memory in cases of unsuccesstul therapy. Moreover,
the decision to administer DCS would be made post-session,
dependent on the level of fear reduced by the end of the exposure
session [71]. This evidence could clarify the decision on the use of
DCS and the best dose timing. The investigation of the use of DCS
after successful and unsuccessful sessions is necessary to support
these findings.
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Abstract

Background: Potentially trauratic events happen in people’s lives, leading to the risk of the development of
posttraumatic stress disorder, depression and even suicide. Resilience is an individual's ability to maintain or regain
his/her mental health in the face of significant adversity or risk of death. The aim of this study was to conduct a
systematic review of studies evaluating the effectiveness of resilience promotion interventions in adults.

Methods: Electronic searches were conducted in databases IS, PsycINFO and PubMed, including every language
and every year until January 20, 2013. We selected studies with nonclinical samples of adults that evaluated the
effectiveness of the intervention through randomized and non-randomized controlled trials and open-ended
studies. We also considered valid constructs directly related to resilience, such as hardiness.

Results: Among 2.337 studies, 13 were selected for the review, 5 through electronic databases and 8 through
search in references or the "times cited list” (list of articles that cited the selected papers). Of these, 7 are
randomized controlled trials, 5 non-randomized controlled trials, and one an open-ended trial. Most of the
studies included reported some degree of improvement in resilience-like variables among those subjects exposed
to resilience-promoting programs. Furthermore, positive findings were more consistent among randomized
controlled trials - six out of the seven suggested efficacy.

Conclusion: There is evidence pointing towards some degree of effectiveness of resilience promotion programs,
despite the poor operationalization of the construct and great heterogeneity in the studies. Indeed, the analysis
of the methodological quality of the selected studies was hampered by the poor quality of reporting. There were
faults in reporting in most studies on almost all items (random sequence generation, allocation concealment,

size of the interventions, since this is crudial for calculating the cost-effectiveness of resilience promotion strategies.

Keywords: Resilience, Prevention, Health promotion

blinding of outcome assessment, incomplete outcome data, description of concurrent treatment and intent-to-treat
analysis), except for the item "selective reporting”. Additional efforts should be made to determine the actual effect

Background

“Bad things happen” [1], as Bonnano et al. put it. Nobody
escapes the adversities of life, whether they are potentially
traumatic events, such as the sudden death of a loved one,
or setbacks in personal or work life. Traumatic events
happen frequently [2,3]. Numerous epidemiological studies
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have shown high lifetime rates of prevalence, for example
90% in the US [4], 76% in Mexico [5], 64.6% of men and
49.5% of women in Australia [6], 81% of men and 74% of
women in Canada [7]. Most people are exposed through-
out their lives to at least one event capable of eliciting an
emotional response of such high magnitude as to be
characterized as “psychological trauma”, according to the
DSM -1V [8]. Despite the high prevalence of traumatic
events, there is an evident variability in the adaptation to
such events and a natural heterogeneity of the human

© 2014 Macedo et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commeons Attribution License (httpe//creativecommaons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
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stress response. Posttraumatic Stress Disorder (PTSD)
affects 5-10% of individuals exposed to these incidents.
According to Bonanno et al. [1,9] among the possible out-
comes alter exposure to traumatic events, resilience is the
most commonly observed response pattern. When the
exposure is more prolonged or severe, when it involves
interpersonal violence or occurs during childhood, the
prevalence of PTSD or other mental disorders can
reach higher levels, but it hardly ever exceeds 30% of the
sample [10,11].

There is an array of possible ways ol defining the key
constructs related to resilience, such as positive adapta-
tion to adversities/stress and hardiness. Therefore, study-
ing such a complex construct is a challenge. From the
perspective of trauma researchers, resilience is defined
as the effective adaptation after significant threats to
personal and physical integrity [12]. Hoge et al. [13]
characterize resilience as not developing PTSD after a
trauma. Bonanno et al. [14] conceptualize resilience as
the absence of PTSD symptoms or the presence of a
single symptom of PTSD. Masten [15] highlights that
the individual needs to receive a significant threat, such
as severe adversity or an exposure to a traumatic event,
in order for resilience to take place. Moreover, she believes
that the quality of adaptation needs to be good. Luthar &
Zigler [16] call attention to how best to define a positive
adaptation to adversity. Initial studies investigated com-
petence based on external criteria of adaptation, such as
social, academic and behavioral competence, expected for
a given age and a given culture [16]. Luthar & Zigler [16]
argue that internalizing and externalizing symptoms need
to be assessed, because although individuals may show
competence in behavioural indices, they may have a
variety of other psychological difficulties. Masten [15]
also suggests that narrowing the definition of positive
adaptation only to the absence of PTSD can lead to
erroneously classifying people as resilient who may in
fact suffer from a disorder other than PTSD [17,18].

Despite the complexity of the construct, several scales
have been developed to measure “resilience”, and they
actually appear to measure individual, social or family
characteristics which can facilitate the process of resili-
ence. In order to assess resilience in children and adoles-
cents, some early studies used scales examining specific
resilient characteristics and risk factors, such as locus of
control [16]. Several studies have used scales to examine
competence or coping skills, two qualities that may be
related to resilience [13]. In a methodological review of
resilience measurement scales [19], all of the measures
had missing information regarding the psychometric
properties. The scales that received the best ratings were
the Connor-Davidson Resilience Scale, the Resilience
Scale for Adults and the Brief Resilience Scale. Hoge
et al. [13] argue whether resilience can be measured by a
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set of questions at a single point in time, as opposed to
observing the subject during a stressful experience and
then determining how well the person returns to normal
functioning. In this scenario, resilience scales would
measure an individual’s reaction to an experimental para-
digm or stressful life event overtime. Hoge et al. [13] also
indicate that resilience scales should be used and observed
in a trauma-exposed control group without PTSD, be-
cause these would probably be the individuals most likely
to be truly resilient. However, studies assessing resilience
in such groups are not available.

The promotion of resilience has potential implications
for the prevention of mental disorders in professionals
who are constantly exposed to risks, such as rescue
workers and members of armed forces. Rescue workers,
for instance, have high exposure to traumatic events and
the pooled current worldwide prevalence of PTSD in this
group of professionals is 10% [20]. The military is another
group deserving greater attention regarding prevention
strategies in order to reduce the health, social and eco-
nomic burdens of mental disorders. The National
Vietnam Veterans Readjustment Study (NVVRS) reported
a life-time prevalence of warzone-related PTSD of 30.9%
among the 3.1 million men and women who served
during the Vietnam War [21]. Hoge et al. [22] assessed
2,530 men and women in US combat infantry units, be-
fore deployment to Iraq, and 3,671 after return from Iraq
and Afghanistan. Rates of PTSD, major depression and
generalized anxiety disorder ranged from 15.6 to 17.1%
after deployment in Iraq and 11.2% after deployment in
Afghanistan. Suicide rates have increased exponentially
among American soldiers since the beginning of the wars
in Iraq and Afghanistan [23]. The number of suicides
committed after mission in Afghanistan has already ex-
ceeded the total number of US. military personnel who
have died in combat in the same country [24]. To deal
with this scenario, increasing research targeting secondary
and tertiary prevention as well as treatment of mental
disorders has been undertaken. However, there is a dearth
of investigations targeting primary, pretrauma prevention
of mental disorders in health samples in risk professions.
Therefore, the development of evidence-based and research-
informed resilience-building interventions have been con-
sidered essential to the success of primary mental disorders
prevention programs [25].

Indeed, the great variability of the stress responses
suggests the hypothesis that protective factors may pre-
vent, weaken or attenuate the effects of stress, avoiding
the development of mental disorders [26,27]. The exist-
ence of these protective factors increases the possibility
of developing strategies for preventing psychiatric disor-
ders and reducing the negative effects of adversity on
individuals’ mental health, ie., the possibility of promot-
ing resilience. Following this line of prevention, there are
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several studies being published [28-40]. However, syn-
theses of the current knowledge about the efficacy or
inefficacy of resilience-promoting programs are highly
relevant, as these programs are already being widely
implemented on a large scale. For example, the US Army,
aiming at preventing or reducing the adverse psycho-
logical effects of combat, is submitting more than 900,000
soldiers and veterans to the Comprehensive Soldier
Fitness (CSF) program with a cost of approximately 125
million dollars [41]. The CSF is based on the Penn
Resiliency Program (PRP), typically a school-based pro-
gram designed for youths in late childhood and early
adolescence, although it has been evaluated in other set-
tings, including primary care clinics and juvenile detention
centers [42]. This massive training and research program
has been criticized for being released without pilot testing
to assess the effectiveness of such training in a military
environment [43].

To the best of our knowledge, there are no systematic
reviews or meta-analysis studies focusing on non-
clinical adult samples. Thus, the purpose of this art-
icle is to systematically review studies that evaluate
the effectiveness of resilience promotion in adults,
where the intervention has focused on encouraging
emotional resilience (or related constructs), in order to
strengthen the individual against future stressors or
adverse situations.

Method
Electronic searches were performed in the 1SI, PsycINFO
and PubMed databases, including every language and every
year until January 20, 2013. The terms used in the individ-
ual search were the following:

ISI (advanced search):

o TS = ("behavi* therapy” OR “cognitive therapy” OR
“cognitive behavio® therapy” OR CBT OR “cognitive
reest*” OR “positive psychology” OR “well being
therapy” OR “anxiety manage*” OR relaxation OR
“stress control training” OR “stress inoculation
training” OR “stress inoculation” OR “progressive
relaxation” OR “diaphragmatic breathing” OR “social
abilit* training” OR “social skills training” OR
psychotherap®)

o TS = (“resilienc®” OR “Subjective well-being”

OR “positive psychology” OR “health promotion”
OR “cognitive flexibility” OR “post-traumatic
growth” OR “stress-related growth” OR hardiness)

e TS = (protocol OR program OR treatment OR
promotion)

All databases were activated and the survey included
only “articles” and “notes”. The results of each individual
search were combined with “and”.
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In PsycINFO/PsychLit, we searched directly in “Any
Field” and limited the search by including only “Journal
Article” and excluding “Chapter”, “Dissertation” or “Book
Review”. The same search terms were used in the ISI data-
base. As in the ISI, the results of each individual search
were combined.

In PubMed, we performed the search in “All Fields”,
and the groups of terms used and combined between

each other were as follows:

¢ (“cognitive therapy” OR CBT OR “positive
psychology” OR relaxation OR “stress inoculation
training” OR “stress inoculation” OR “progressive
relaxation” OR “diaphragmatic breathing” OR
“social skills training” OR psychotherap?)

¢ (resilience OR resiliency OR “positive psychology”
OR “health promotion” OR “cognitive flexibility”
OR “post-traumatic growth” OR “stress-related
growth” OR “hardiness”)

e (protocol OR program OR treatment OR promotion)

In addition to searches in online databases, manual
searches were performed in the reference list of selected
articles and times cited lists (ISI database).

The criteria for including the studies in the review
were: 1) evaluation of efficacy through studies with ran-
domized controlled designs, non-randomized controlled
trials, or open-ended trials of resilience training pro-
grams; 2) the purpose of the training program was to
strengthen resilience, in order to prepare the individual
to cope with future adverse events. Constructs directly
related to resilience, such as hardiness or stress ino-
culation, were also considered valid; 3) the studies were
conducted with non-clinical adult samples.

The exclusion criteria used for considering the studies
for the review were: 1) studies which were not primarily
designed to promote resilience, such as those with a
focus on increased well-being or positive emotions; 2)
theoretical articles or reviews, book chapters, theses or
dissertations; 3) studies which focused on children or
adolescents; 4) research that focused on strengthening
resilience in physically and/or mentally ill individuals or
with a primary focus on assessing resilience in the after-
math of exposure to specific traumatic events (e.g. resili-
ence training after natural disaster); 5) case reports or
case series (not open trial); for this instance, we used the
definition of Pincus et al. (1993) stating that open trials
should include 10 cases or more; 6) studies without a
standardized efficacy measure before and after the inter-
vention; 7) studies which performed baseline evaluation
without intervention; 8) studies in which the resili-
ence concept was related to another area of study (e.g,
physics or mathematics); 9) studies which evaluated
the effects of physical activity or yoga, rather than
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psychological programs to promote resilience; 10) ani-
mal studies.

After the search phase, we performed an analysis of
the methodological quality of each article selected for
this review, based on an adapted version of the Cochrane
Collaboration Tool for Assessing the Risk of Bias [44].
This tool suggests items through which it is possible to
assess the risk of bias in each study. We selected seven
items that would represent risk of bias consistent with
randomized studies (random sequence generation, allo-
cation concealment, blinding of outcome assessment,
incomplete outcome data, selective reporting, description
of concurrent treatment and intent-to-treat analysis) and
four risk items consistent with non-randomized studies
(blinding of outcome assessment, incomplete outcome
data, selective reporting and description of concurrent
treatment).

Results
The results of our search can be seen in the flowchart
(Figure 1).

Thus, a final set of 13 studies [28-40] were selected for
this review (5 of these studies through electronic data-
bases and 8 of them through searches in references or
times cited lists). Out of these, 7 were randomized
controlled trials, 5 were non-randomized controlled trials,
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and 1 was an open-ended trial. An additional table file
shows each of the selected studies [see Additional file 1].

Of the seven randomized controlled trials considered
for this review, three used “resilience scales,” one mea-
sured the hardiness construct, and three used, as resili-
ence surrogates, scales that assess process and factors
related to this construct (such as coping, self-esteem,
locus of control, social support and positive affect).
The three studies which measured resilience through
validated construct-measuring scales found statistically
significant change, proving the effectiveness of the
intervention. Of the three studies which used as resilience
surrogates scales that assess process and factors, two of
them found significant changes in the administered scales.
The study which assessed hardiness obtained a signi-
ficantly more positive result. Thus, six out of the seven
randomized controlled trials suggested efficacy.

Among the five non-randomized controlled studies,
one of them used the concept of hardiness, and four of
them used the concept of resilience. The study which
measured hardiness found significant change in relation
to the control group after the intervention. Among the
four studies which investigated resilience, only one con-
trolled study employed a “resilience scale”, showing a
significant increase of resilience. The other three studies
used as resilience surrogates scales that assess process
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Figure 1 Flowchart of the process of identifying and selecting studies.
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and factors related to this construct and found significant
changes regarding only some of the factors. Therefore, the
non-randomized studies were less consistent than the
randomized ones with regard to the efficacy of the
intervention.

The samples investigated were composed of employees
of companies [29,35], bank employees [38], employees of
a university [40], industrial workers [32], customer service
professionals [36], managers [28,33], students [31,37], sol-
diers [30,39] and physicians [34].

The intervention programs used different approaches
(positive psychology techniques, CBT, transformational
coping, acceptance and commitment therapy, mindful-
ness, interpersonal therapy, attention and interpretation
therapy, relaxation and diaphragmatic breathing).

As for the format of the interventions, four studies
used online interventions [32,33,35,36], eight studies used
group interventions, and in one study the intervention
was based on face-to-face therapy [34]. The number and
duration of the sessions varied as well. The shortest inter-
vention had a total of 80 minutes [30] while the longest
lasted hours [29]. Some studies did not specify the exact
duration of their interventions [38,39]. Since there are
only a few studies in total, it is not possible to determine
which techniques, approaches, formats, and durations of
intervention are most effective in promoting resilience.

Only three of the seven randomized controlled trials
had follow-up data (10 weeks [29,33] and 23 days [30]).
Among the five non-randomized controlled studies,
three had follow-up data (6 months [35,36,39]).

Assessment of methodological quality
Figures 2 and 3 summarize the different aspects con-
cerning the methodological quality of the randomized
and non-randomized studies. Only two out of the seven
randomized studies provided information about the ran-
dom sequence generation and allocation concealment,
and thereby ensuring that there was no selection bias in
the participants for each group. Only one study reported
the existence of blinding of outcome assessment. Re-
garding incomplete outcome data, none of the random-
ized studies included complete data about all subjects
(including the number of dropouts) in the final analysis,
as two of them did not provide any information at all
about data loss, and five had a high dropout rate. All of
the studies provided data from all of the questionnaires
administered at the beginning and end of the research,
not omitting possible negative results. Three studies pre-
vented participants from being subjected to other psy-
chotherapeutic treatment at the time of the study, while
four did not provide this data. Finally, only two studies
performed intention-to-treat analysis.

None of the five non-randomized studies reported
whether the assessors were blind to the condition of the
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Figure 2 Methodological analysis of randomized controlled

trials; + low risk of bias; - high risk of bias; ? Unclear risk of bias.

participant, only one of these studies included data from
all participants in the final analysis, while two of them
did not provide this piece of information and did not
include data from all participants. Finally, no study
reported whether the subjects were undergoing other
psychotherapeutic interventions at the same time.

Discussion

This systematic review is aimed at investigating the
effectiveness of resilience-promoting programs, which
are designed to strengthen individuals, in order for them
to cope with future adversity. As far as we know, there
has only been one previous systematic review/meta-
analysis summarizing the evidence for the effectiveness
of these programs. Brunwasser et al. [42] performed a
meta-analysis to assess the effectiveness of the PRP, which
showed no evidence of it being superior to active control
conditions. The program had modest and inconsistent
effects [43]. One major difference between the Brunwasser
et al. [42] study and our research is that the first focused
more on seeking to determine whether PRP was ef-
fective in targeting depressive symptoms, whereas our
study attempted to assess the effectiveness of promoting
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resilience in order to cope with adversity in general. In
addition, there is a great difference between the samples
of the two studies: Brunwasser et al. [42] focused on chil-
dren and adolescents, while this systematic review focused
on nonclinical adult samples.

Limitations of the studies

The selected studies had several limitations. The main
one is concerning the lack of standardization of the
resilience concept across the different studies included
in this review. While this is common in emerging fields,
unification of the concept is needed, so that the eva-
luation of the intervention effectiveness can be more
objective. This is expressed, for example, in the variety of
scales used by the authors.
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As noted, few studies reported on follow-up data.
Since adverse situations are random and unpredictable,
it is important that resilience acquired after the inter-
vention is maintained long term. However, we cannot
say that the individual who received the intervention will
be able to use the acquired skills if adversity occurs in
the medium to long term.

Furthermore, no study has investigated the occurrence
of adverse situations after intervention. That is, in all of
the studies, the improvement in resilience was detected
through a change in scores in “resilience scales” or of resili-
ence-related factors. According to Masten & Coatsworth
[45], for resilience to be identified, there needs to be a
significant threat to the individual and, when facing such
threat, the quality of adaptation or development needs to
be good. Individuals who have never suffered significant
threat cannot be considered resilient. Therefore, we can-
not conclude that individuals who showed increased scale
scores after the intervention will be effectively resilient
after a traumatic event.

Furthermore, the selected studies assessed only the
potential benefits of the interventions. No study has con-
sidered the possibility of the intervention posing some risk
to the participants, nor reported data of adverse effects
or the possibility of worsening after preventive action.
Bonanno et al. [1] warned, for example, about suicide
and eating disorder prevention programs that had nega-
tive effects on a portion of participants.

Assessment of methodological quality

Analysis of the methodological quality of the selected
studies was greatly hampered by the poor reporting of
the studies. Among the randomized clinical trials, infor-
mation on five of the seven quality items was missing in
more than half the studies. It is important to point out
that the large majority of these trials were published
after the CONSORT Statement of 2001, an expert
consensus that listed the items deemed [undamental
to reporting standards for a randomized clinical trial,
had appeared in three very prestigious medical jour-
nals [46,47].

Concerning the included non-randomized studies,
none of them provided information on blinding of out-
come assessment and description of current treatment.
It is also important to stress that all the included non-
randomized papers were published after the STROBE
statement™ appeared in 2007 in several medical journals.
The Strobe represents for observational studies what
Consort is for randomized controlled trials.

So, for the reasons stated above, the evaluation of
the methodological quality of the individual studies was
compromised by the large amount of missing information.
As a consequence, the interpretation of the findings was
affected by the poor reporting in several studies.
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Limitations of this review

Our study has some limitations. The first is related to
the scope of our search, which was conducted using only
three databases, albeit the three key databases. Another
limitation concerns the bias related to the publication of
positive results. We did not contact experts in the field to
identify unpublished studies (the so-called “gray litera-
ture”). Unfortunately, given the large heterogeneity of stud-
ies, it was not possible to obtain a summarizing measure of
the results to quantify the effect of the interventions.

Recommendations for future studies

Future studies should be reported according to the guide-
lines for controlled studies (e.g., CONSORT [46,47]) and
non-randomized controlled studies (e.g., Strobe Statement
[48]), thus avoiding the lack of crucial information for
assessing the quality of these investigations. In addition,
validated resilience scales should be used to assess the
results. There is a need for improvement in the design of
randomized observational trials, with an emphasis on
randomized studies, as they are the gold standard for
evaluating efficacy. Studies should also investigate lactors
which may mediate the effects of the intervention, yielding
a certainty about the relative contribution of nonspecific
factors in the outcome and identifying which specific pro-
gram components can account for positive effects. The
authors of the studies should state the characteristics of
responders and non-responders or even of those who are
adversely affected by the intervention.

Studies should also include follow-up data, and this
should take place over a longer period after the interven-
tion. Longitudinal samples of hazardous occupations such
as police officers, soldiers and firefighters, are ideal for this
type of study, as it is possible to evaluate the subjects on a
baseline before they are exposed to hazardous situations.
Moreover, resilience can be measured after the occurrence
of dangerous situations.

Conclusion

Most of the studies included reported some degree of
improvement in resilience-like variables among those
subjects exposed to resilience-promoting programs. This
finding was more frequent among randomized controlled
trials than in other study designs, which were included in
this systematic review. Although comparing the number
of studies with positive versus negative findings (“vote-
counting”) has several limitations, poor operationalization
of the constructs and the large heterogeneity in study
designs and measurements prevented us from carrying
out a meta-analysis. Nevertheless, it is worth noting that
positive findings were more consistent among studies
which used randomized designs, usually regarded as being
less biased to evaluate interventions. These results, albeit
fragile, point to the need to continue the investigation of
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the effectiveness of such intervention programs. It is
imperative to design and conduct studies with a better
methodology and better reporting (e.g., adherence to
Prisma [49]) and to look for better evidence of the actual
impact of resilience-promoting programs. Additional
efforts should be made to determine the actual effects of
the interventions, as this is crucial for the cost-effectiveness
calculation of resilience-promoting strategies.
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Abstract: This paper describes the main characteristics of two integrated
systems that explore Virtual Reality technology and Fuzzy Logic to support
and to control the assessment of people with Post-Traumatic Stress Disorder
during the Virtual Reality Exposure Therapy. The integration of different
technologies, the development methodology and the test procedures are

described throughout the paper.

Keywords: Virtual Reality, Post-Traumatic Stress Disorder, Exposure

Therapy, Fuzzy Logic.

Introduction

Nowadays, the increasing production exploring the Virtual Reality
technologies is undeniable, particularly in the area of Medical Science.
Although the three-dimensional (3-D) virtual environments have been
frequently used in the neuropsychological area, the use of intelligent
strategies for monitoring the patients’ activities is rare. In general, the
three-dimensional (3-D) environments open new possibilities to create

environments suitable for simulations in the rehabilitation processes of
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cognitive functions loss caused by traumas and injuries. These environments
allow the simulation of real situations integrated with psychological
evaluations, proposing tasks "with low risks to the patient”. These
characteristics stimulate the growing interest in the Virtual Reality Exposure

Therapy (VRET) applications.

Many people suffer different traumatic events, but only 10% to 60% of men
and 50% of women develop lifelong Posttraumatic Stress Disorder (PTSD)
(Masci and Range, 2001). PTSD involves a constant sense of fear generated
by the improper consolidation of trauma in the autobiographical memory
(Brewin, Dalgleish and Joseph, 1996). Foa and Kozak (1986) argued that
some exposure strategies to feared situations are common in
psychotherapies for anxiety and that confrontation is an effective treatment
for the anxiety disorder. However, for some patients it is difficult to
immerse themselves in a scene due to avoidance traumatic symptoms. Thus,
the use of new technologies could facilitate the treatment of these patients.
In this sense, virtual reality has been used as a tool for exposure and it has
achieved positive results in the treatment of several anxiety disorders,
including Specific Phobias, Social Phobia, Panic Disorder and PTSD
(Meyerbroker and Emmelkamp, 2010).

This paper presents two integrated environments for PTSD treatment: the
ARVET (Virtual Environment Exposure to Trauma), a 3-D virtual environment
to stimulate the memory of the patient with PTSD and the SAPTEPT
(Evaluation System to Patients with Posttraumatic Stress Disorder), which
explores the Fuzzy Logic to support the patients evaluation submitted to the
ARVET. The ARVET presents some scenes that incorporate stimulus to the
emotional processing, allowing an increase or decrease of the emotional
answer. The SAPTEPT combines the perceived anxiety, indicated by the
patient and the cardiac rate to classify the patient’s level of anxiety as mild,
moderate or severe. This classification will help the therapist to control the

stimulus level provided by the ARVET environment.

A Virtual Reality Exposure Therapy for PTSD patients controlled by a Fuzzy...m=m 118

117



Journal of Accessibility and Design for All

(CC) JACCES, 2014 - Special issue: 117-129. ISSN: 2013-7087

This work is organized into 4 sections. Section 2 describes the main concepts
related to the proposed systems; section 3 details the environment and
presents the expected interaction results between the systems. Section 4

concludes the work and presents future research directions.
Methodology

This section will present the concepts essential for understanding the
software development process: the Post-Traumatic Stress Disorder
treatment, the Virtual Reality technology and some aspects about the Fuzzy

Logic systems.

PTSD Treatment

PSTD involves a constant sense of fear generated by the improper
consolidation of autobiographical memory of the trauma (Brewin, Dalgleish &
Joseph, 1996). People with PTSD can not adapt back to their usual life. Thus,
a re-reading of the environment they live in will be fundamental to

reorganize the experienced situations.

In recent years, different theoretical and practical approaches have been
explored to assess and rehabilitate cognitive processes such as visual
perception, attention and memory, as well as training the motor skills
(Ready, Pollack & Rothbaum, 2006). The Cognitive-Behavioral Therapy (CBT)
is considered a good option for Post-traumatic Stress Disorder (PTSD)
treatment. In general, it is performed by exploring techniques that include
Psycho Education, Cognitive Restructuring Techniques, Anxiety Management,
Imaginary Exposure and Live Exposure. Its aim is to break the cycle of
symptoms leading to a habituation of stimuli. Moreover, it attempts to
develop relaxation skills, enabling the patients’ control of their emotional
and physiological response in order to decrease their reaction when faced

with stressful situations.
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Virtual Reality

The Virtual Reality technology has been widely used in the cognitive
stimulation, providing opportunities to offer some situations closer to the
real world. Burdea and Coiffet (2003) defines the applications of Virtual
Reality as a three-dimensional virtual environments that presents real-time
graphics rendered by a computer, in which the user, via body position
sensors or user-input devices, controls the viewpoint or the orientation of

displayed objects.

In the last years virtual reality exposure therapy (VRET) has become a viable
alternative for exposure in vivo, the gold standard for the treatment of
anxiety disorders (Meyerbroker and Emmelkamp, 2010). In spite of exposure
therapy, some patients find it difficult to imagine themselves in the scene
due to avoidance symptoms, leading some of them to abandon treatment. In
some studies, dropouts and non-response rates can reach 50% of cases
(Schottenbauer, Glass, Arnkoff & Gray, 2008). Therefore, the use of new
technologies could smooth the progress of exposure to avoidant patients. In
this sense, virtual reality has been used as a tool for exposure and it has
achieved positive results for treatment of several anxiety disorders,
including Specific Phobias, Social Phobia, Panic Disorder and PTSD
(Meyerbroker and Emmelkamp, 2010).

The Virtual Reality Exposure Therapy (VRET) facilitates the emotional
engagement of patients with PTSD during exhibitions, outlining the
avoidance symptoms, and therefore facilitates the therapist control (Ready,
2006). According to Rothbaum and Mellman (2001), the sense of presence
induced by the virtual environment, which is rich in sensory stimuli, helps
processing the emotional memories related to trauma. This technological
device allows gradual exposure to the feared environment, according to
patient needs. In this sense, some experiments have been done worldwide.
Torres and Nunes (2011) used three-dimensional virtual environments with
characteristics of "Serious Games" to simulate situations aimed at training
and therapy. These games allow the simulation of real-world situations,

providing training activities that stimulate cognitive functions and
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psychomotor skills. The study conducted by MclLay, Wood and Webb-Murphy
(2011) evaluates the effectiveness of the VRET in the treatment of PTSD
patients on the spot to combat in Iraq. According to these authors, three-
dimensional virtual environments can be used to simulate situations aimed at
training and therapy. In general, there is no automated control that gives
the therapist results from the integration of different biofeedback variables
obtained during the VRET. As an alternative, the inclusion of intelligent
techniques, as Fuzzy Logic, can help to alleviate this problem by reducing

the need of therapist decisions.

Fuzzy Logic

According to Zadeh (Zadeh, 2009) Fuzzy logic adds to bivalent logic an
important capability: to reason precisely using imperfect information.
Imperfect information is information which in one or more dimensions is
imprecise, uncertain, incomplete, unreliable, vague or partially true. Fuzzy
Logic uses the formal principles of approximate reasoning and searching to
model imprecise reasoning that are usual in the human decisions. It has been
a powerful tool, which is able to capture inaccurate information described in
natural language and translate them to a qualitative and quantitative form,

allowing the position of super categories.

Traditionally, a logical position has two extremes: "true" or "false”. However,
in fuzzy logic, a premise varies in degree of truth or relevance in the range
0-1, which leads to concepts of partly true or partly false. The control
performed by the fuzzy logic mimics behavior-based rules, rather than a
control explicitly restricted to deterministic models. The goal of Fuzzy Logic
is to generate a logic output from a set of non-precise inputs, noisy,
incomplete or even absent ones. According to Braga, Barreto and Machado
(1995), "Fuzzy Math is an attempt to bring together the characteristic
precision of mathematics and the inherent imprecision of the real world,
born from the deep desire to better understand the mental processes of

reasoning"”.
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The exposure to virtual environments can generate reactions and
perceptions, which are difficult to be assessed jointly by the therapist.
Aiming to integrate these data and classify the patient in real time during
the VRET process, we developed an application that explores the techniques
of Fuzzy Logic - the SAPTEPT - System of the Evaluation of the Patients with

Posttraumatic Stress Disorder.

The LINPES researchers distinguish the groups of Psychometric and Psycho-
physiological variables, whose values are collected during evaluations.
Psychometric scales are established by filling in forms of self-report and
Psycho-physiological data are obtained through the Biopac (Physiological

data acquisition system).

Figure 2: An example of a scene of an accident: a person was hit by a bus

The scale used to measure the patient level of anxiety is the SUDS -
Subjective Units of Disturbance Scale that assesses the degree of anxiety

during the trauma stimulation. The SUDS is a range of integer values
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Figure 1: The ARVET environment: general scenes views
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The exposure to virtual environments can generate reactions and
perceptions, which are difficult to be assessed jointly by the therapist.
Aiming to integrate these data and classify the patient in real time during
the VRET process, we developed an application that explores the techniques
of Fuzzy Logic - the SAPTEPT - System of the Evaluation of the Patients with

Posttraumatic Stress Disorder.

The LINPES researchers distinguish the groups of Psychometric and Psycho-
physiological variables, whose values are collected during evaluations.
Psychometric scales are established by filling in forms of self-report and
Psycho-physiological data are obtained through the Biopac (Physiological

data acquisition system).

Figure 2: An example of a scene of an accident: a person was hit by a bus

The scale used to measure the patient level of anxiety is the SUDS -
Subjective Units of Disturbance Scale that assesses the degree of anxiety

during the trauma stimulation. The SUDS is a range of integer values
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between 0 and 10 that measures the intensity of disturbance or distress
experienced by an individual when subjected to trauma. For example, the
individual perceives their level of anxiety at the time of exposure to the

trauma, ranging from "no anxiety" to "high anxiety".

A meta-analysis conducted by Pole (2007) identified the Heart Rate as a
Psycho-physiological group variable that changes when PTSD patients are
exposed to a traumatic stimulus. Thus, the heart rate level confirms or not,
the patient's anxiety. In this case, we consider the level of anxiety reported

by the patient and the heart rate.

The Fuzzy Logic used in SAPTEPT captures inaccurate information, described
them in natural language and converts them in qualitative information. The
Fuzzy Logic can control the behavior of a system by changing the inputs
according to a set of inference rules. These behavior-based rules model the
system operations. The method, from the viewpoint of Fuzzy Logic, allows us
to recognize patterns of anxiety gradual scale (Mild, Moderate, and Severe)
in real-time measurements, when the psychometric scales (anxiety) and
psycho-physiological (heart rate) are performed (Figure 3). Pattern
recognition is one of the oldest and most obvious applications in the area of

Fuzzy Theory.

This system classifies the patient’s degree of anxiety while they are navigating
in the ARVET. It indicates the difficult level changes that must be performed in
the ARVET scenario. All tasks, scenes and the patient classification in the Fuzzy
System were proposed by a group of psychologists, which are responsible to test

these systems with their patients.
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Table1. This table describes the fuzzy inference results from the heart rate
X anxiety variables. For example, when the heart rate is moderate and the
patient say that his level of anxiety is mild, the system will classify that the

patient level is moderate.

Heart Rate
Anxiety | Mild heart rate | Moderate heart Severe heart
level rate rate
Mild MILD MODERATE SEVERE
Moderate MODERATE MODERATE SEVERE
Severe MILD SEVERE SEVERE

The SAPTEPT was developed in Python programming language and shows the
classification of the patient every five minutes from the start of the
evaluation. The results form the SAPTEPT system must be monitored by a

therapist.

After the patient is classified in a new level, the therapist will ask him to
open a door and enter in a new scene (Figure 4) that will present situations

according to the patient classification.

Figure 4. The doors where the patient must enter to change the level of

stimulation

Tempo de avaliacio:

A pipeline of the system use is presented in Figure 5.
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Figure 5. The pipeline of the system use.

Patient Anxiety
nXxie SAPTEPT
—» (SUDS)
Fuzzification
T~ Heart rate =——» 1
\ Inference ___~ Pattern
ARVET machine Recognition
Therapist

Discussions

Aiming at analyzing some aspects of the prototype, we developed an
evaluation experiment with two psychologists. This evaluation considered
some usability aspects as: navigation facility; learning facility; response
time; realism of scenes; pleasantness of the scenes; adequacy of objects in

the tasks and matching colours.

The initial results of this experiment indicated that the 3-D environment has
a high level of usability, but some aspects must be changed: some colors,
some architectural details and the speed of buses and cars. At the other
side, the Fuzzy system must have its interface slightly modified in order to

facilitate responses from users about their anxiety level.

After those steps, the system will be used by a group of people with
Posttraumatic Stress Disorder to measure its efficacy in control the level of

tasks according to the patient evolution.

The prototype can be used in the first instance for cases of patients
diagnosed with PTSD due to hits or car accidents (very common in large

urban centers).
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Conclusions

In Brazil, there is a growing interest in the Virtual Reality technology to
support health care procedures. In this sense, we need new software and
new treatment strategies, where patients may have unrestricted access to
the exercises with therapists precisely monitoring the results. Thus, in this
case, the virtual environment must have some mechanisms to control user

navigation and generate automatic reports to the therapist.

However, the development of such software depends on the integration of
different technologies and expertise. In this context the Fuzzy Logic offers
wide possibilities to control the user answers and support the therapist

decisions.

This paper presented some results of a project that has two objectives. The
first one is associated with the technical questions related to the intelligent
strategies to support decisions and the second deals the integration of the
intelligent modules with specific virtual three-dimensional environments.
The next step of this research is to integrate the SAPTEPT with the ARVET.

Some therapists (psychologists) tested the system and proposed some
changes that were considered in a new version of the system. The system is
currently being tested with a group of people with PSTD associated to car

accidents.
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Capitulo publicado no livro “Sentimentos que causanstress: como lidar

com eles”

Vivéncia de situa¢des traumaticas

Paula Ventura e Raquel Menezes Gongalves

O ser humano vive frequentemente se deparando @Goac@es traumaticas, que
ameacam sua integridade fisica e/ou mental. Sie@sacomo guerras, catastrofes naturais,
assaltos, acidentes, estupros idealmente ndo devexistir. N&o teriamos, portanto, que
lidar com as consequéncias danosas desses evaWitss.infelizmente elas fazem parte da
existéncia humana e precisamos aprender formasraleen o adoecimento depois da
vivéncia dos referidos eventos, bem como fortalecpreles que tenham que enfrenta-los
cotidianamente, de modo a diminuir a probabiliddéeque eles venham a desenvolver
transtornos mentais.

O nosso organismo possui uma tendéncia naturalrpander-se em equilibrio. Esse
equilibrio é chamado pelos especialistabalmeostaseQuando passamos por algum evento
traumdtico, € natural reagirmos a esse eventodaaonstantemente com medo e sentindo
muita ansiedade e tristeza, o que muitas vezesnmoeasde de cumprir obrigacdes ou de
praticar atividades que antes nos proporcionavazepycomo sair de casa ou trabalhar.

Para que o0 nosso corpo continue saudavel, é $strte que ele volte a funcionar de
maneira equilibrada. Isso acontece uma vez que emt@vestressante acaba ou que
conseguimos nos adaptar a esse evento. Dessa f@ita@mos a nos comportar como antes,
diminuindo a ansiedade e tristeza relacionadasraagnt e retomando as atividades de
trabalho e lazer. No nosso corpo, as fungcbes qaenfalteradas anteriormente voltam ao seu
estado normal. Se ndo houvesse esse retorno atibeguinosso corpo sofreria as
consequéncias do esforco excessivo, tornando-nissprapensos a desenvolver doencas no
futuro, como problemas cardiacos, por exemplo. Etseno ao equilibrio €, portanto, muito
importante pois dessa maneira € mais provavel gusigamos manter o corpo saudavel e o
bem-estar.

A maioria das pessoas sofre alteracées na mateeirar 0 mundo, no comportamento
e nos sentimentos apOs passar por um evento ti@oméim assalto, por exemplo, pode

levar alguém a ver o mundo como perigoso, a sawito constante em simplesmente sair de

128



casa e, consequentemente, a sair sO quando extemteamecessario. Entretanto, com o
tempo o trauma € processado e a pessoa consegifean@dse pensamento radical para um
mais adaptativo, como “0 mundo ndo é totalmenteirsegnas também ndo é totalmente
perigoso”, e consequentemente diminuir seu graardgedade e retomar suas atividades
diarias que antes estavam sendo evitadas. Corasdezes o evento pelo qual passamos é
tdo estressante e causa tanto sofrimento que adgpessoas passam a ficar constantemente
com medo, sentindo muita ansiedade e angustia,eontjiitas vezes as impede, mesmo
depois de muito tempo, de processar adequadamsiiteagdo vivida. Dessa forma, é dificil
voltar a trabalhar, a sair de casa ou até mesrapdam a familia.

Nos ultimos tempos, vimos a violéncia crescer denfo desmedida nos grandes
centros urbanos. Como antes mencionado, ndo estamessda possibilidade de sofrermos
acidentes, de presenciarmos ou sermos vitimasotfneia tanto fisica quanto psiquica, de
acontecerem desastres naturais, recebermos ousatgugm proximo receber o diagnostico
de alguma doenca grave ou de presenciar outrogosveerturbadores. Dessa maneira,
muitas pessoas estdo constantemente sendo sulsmatisituacbes trauméticas. Mesmo
assim, a maioria das pessoas que passa por algessasdsituacfes traumaticas nédo
desenvolve nenhum transtorno psiquiatrico. Muiees diante de situacdes extremamente
dificeis uma pessoa consegue se recuperar babemte levar a vida normalmente, mesmo
ficando inicialmente abalada. Ja em outros casisligiduo pode vir a desenvolver uma
série de transtornos psiquiatricos, dentre elesmedsdo, transtornos de ansiedade ou
transtornos alimentares, por exemplo. Um dos assatuais dos especialistas no assunto é
descobrir 0 que leva algumas pessoas a deseneslsas doencas e outras, ndo. Seria o0 tipo
de evento trauméatico? Seriam fatores biologicos tueariam algumas pessoas mais
vulneraveis a esses transtornos? Sera que existeaoteristicas individuais que ajudem

algumas pessoas a se proteger de uma eventuagatol

Transtornos relacionados a eventos traumaticos:

Um transtorno que estad diretamente relacionado aewento traumatico € o
Transtorno de Estresse Poés-Traumati®ara simplificar, chamaremos esse transtorno de
TEPT. Uma pessoa desenvolve TEPT somente ap0s soffeestemunhar a ocorréncia de
um evento traumatico. A probabilidade de desenm@wito do transtorno aumenta se
aumentar a “dose” de exposicao a situacdes nootaseja, a intensidade, gravidade ou

namero de vezes a que a pessoa é exposta. Pararilpodemos mencionar o caso de um
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cobrador de dnibus que € exposto a dez assalt@®a@amada. O grande numero de vezes a
gue foi exposto a uma situacdo de risco aumentelaapilidade de desenvolvimento de
transtornos psiquiatricos. Para que o TEPT sejgndsticado, o individuo tem que ter
vivenciado ou testemunhado um ou mais eventos eswvdbd morte ou ameaca a integridade
fisica propria ou de outros e ele deve reagir @ ¢gsn intenso medo, impoténcia ou horror.
N&o caem nessa categoria, portanto, problemasgaigsjou brigas com o chefe, ja que, na
grande maioria das vezes eles ndo envolvem riseoode. No desenvolvimento do TEPT,

trés grupos de sintomas devem ocorrer:

* No primeiro grupo sé&o incluidos sintomas devivescéncia O trauma ¢é
constantemente revivido pelo individuo acometidavas de lembrancas intrusivas
(imagens do evento, pensamentos ou percepc¢Oesidgi@s envolvendo o evento
traumatico, flashbacksque envolvem a sensacdo de o evento estar ocorrendo
novamente e grande sofrimento psiquico quandodividuo é defrontado com
estimulos que lembrem o trauma.

e O segundo grupo de sintomas envolkeatividade fisioldégica provocada por
estimulos relacionados ao trauma. Neste grupo rensas, o individuo sente-se
irritavel ou passa a ter explosdes de raiva, figdante todo o tempo, fica facilmente
sobressaltado e com dificuldade de se concentratigidades rotineiras.

* Finalmente, no terceiro grupo de sintomas obsesvessjuiva persistente desses
estimulos eentorpecimento emocionalue podem ocorrer da seguinte forma:
esforcos para evitar pensamentos e sentimentosia$s® com o trauma, esforcos
para evitar atividades, locais ou pessoas ass@ciadan 0 trauma, reducdo do
interesse nas atividades, sensacédo de distanc@areantrelacdo a outras pessoas,
sentir-se emocionalmente entorpecido ou incapaerdsentimentos amorosos pelas
pessoas que lhe sdo mais proximas e falta de etpacpositiva em relacdo ao

futuro.

O TEPT é diagnosticado se esses sintomas pensigiive 4 semanas apos o trauma e
ocasionarem comprometimento na vida social e mtada ao trabalho. A esquiva fébica, ou
seja, a evitacdo de estimulos que lembrem o traemaeral interfere nos relacionamentos
interpessoais, 0 que pode levar a pessoa a sevenwh conflitos conjugais, divércio ou
perda do emprego, pois 0 medo constante a impedsatizar atividades no trabalho ou com
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o cbnjuge. Sintomas associados podem ocorrer,ijpaintente se o estressor for interpessoal,
como abuso sexual, violéncia fisica, assalto eosuthlém disso, pode ocorrer prejuizo na
modulacdo do afeto (o individuo pode apresentato afieadequado, como chorar em
situacOes alegres ou rir nas tristes), comportamnauatodestrutivo e impulsivo (que inclui
uso abusivo de alcool e drogas), sintomas chamdidesciativos (sentir-se como estando
num sonho ou fora de si, por exemplo), queixagdssi(como dores de cabeca, dores
musculares, etc.), sensacdes de se inutil, vergalgsespero ou desamparo, sensacao de
dano permanente, mudanga na maneira de ver a siurmlo e o futuro, hostilidade,
retraimento social, sensacao de constante amaagaizp no relacionamento com outros, ou
uma mudanca no jeito de ser do individuo.

Acredita-se que no Transtorno de Estresse Pos-éitezono individuo apresente
dificuldade deprocessar o acontecimento do trauma em conjuntoasoautras informacdoes
gue mantém arquivadas em sua memoria. As situggiiesos vividas sdo registradas na
nossamemaria autobiograficague tem um contexto espacgo-temporal especificoseja,
lembramos quando e onde aconteceram. Por exeagloessoas em geral se lembram de
dias especiais como o nascimento de um filho, antaato ou o primeiro emprego. Sao
capazes de descrever a situacao por elas vividesn gstava presente, o local em que
ocorreu e em que data, muitas vezes. Apesar deagadavel lembrar-se de eventos
prazerosos por nos vividos, tendemos, por outro,ladndo querer evocar lembrancas
desagradaveis. Eventos traumaticos séo, por défindesagradaveis. Apesar disso, pessoas
gue passaram por alguma situacao traumatica e eseneblvem o TEPT tém condicdes,
caso queiram, de verbalizar o que aconteceu cosrdeldorma detalhada, seguindo a ordem
dos acontecimentos. Contudo, acredita-se que @essmn TEPT apresentem dificuldade de
arquivar as informagdes do trauma junto com outresiérias autobiograficas, havendo um
armazenamento diferente do que as pessoas costiazam Existe um outro tipo de
memoria que denominamagemoria implicitaEsta engloba, dentre outros aspectos, aquelas
relacionadas a habitos ou emoc¢des. Quando andanimsideta ou dirigimos, ndo € comum
descrevermos cada passo do que estamos fazendg® ¢igarro, pisei na embreagem, passei
a primeira marcha, etc.). Se vocé tentar fazer ps@ebera que é dificil falar dessa memaria
de maneira fluente, como se estivesse contando domm seu Ultimo aniversario. Vocé
simplesmente faz sem precisar descrever, porque ésgna memoria automatica, ativada
sem que tenhamos que fazer esfor¢o para evocarAemodria de um evento traumatico, por
nao ser um habito, e sim uma situacdo que foi ajvittveria ser arquivada junto as outras

memorias autobiograficas, mas individuos acometicimm TEPT teriam dificuldade de
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integrar a memoaria traumatica no sistema de menadt@biografica e tenderiam a manter as
informacdes no sistema de memoria relacionado a dmammplicita. As informacdes
sensoriais vividas durante um evento traumatias, d&amo a voz do assaltante, a cor da
roupa que ele usava, o cheiro do ambiente, tend@caraarmazenadas em um sistema de
memoria implicita, sem serem corretamente integragelo sistema de memodria
autobiografica. A nao integracdo levaria a difilade de verbalizacdo do trauma e de
controle emocional facilitando a ocorréncia de geks eflashbacksacerca do evento
traumatico. E como se os sintomas de revivescéosisem uma tentativa do cérebro de
processar adequadamente essa memoria, ou sejaquigada onde ela deveria estar
arquivada. E interessante notar que pessoas corfi, EePfazerem o relato da experiéncia
traumatica, tendem a verbaliza-la de maneira nadlt&nte quanto verbalizariam outros
eventos. A fala é marcada por breves pausas, &muestdo presentes durante o relato de
outras situacfes vividas. Seria como se elesessiwvn descrevendo cada passo de como
levaram um carro de um ponto a outro. Contar otevieaumatico, em detalhes, tolerando o
desconforto auxilia na incorporacdo do evento a om@mautobiografica, melhorando os
sintomas de medo a ele associados. Se o indivilo@onseguir fazé-lo, a terapia pode ser
de grande valia neste sentido. O terapeuta, tagpei o ritmo do paciente, pode ajuda-lo a
entrar em contato com memdrias que, por serem rdagagradaveis, sao por ele evitadas.

Essa regra vale para qualquer evitacdo que o thaivésteja fazendo apos vivenciar
um trauma. Assim como a evitagdo da memoéria dan@awcorre a evitacdo de estimulos
relacionados a ele, como pegar 6nibus se vocéssailtado em um, passar em frente a um
hospital no qual vocé tenha ficado internado apdsaugidente, conversar com pessoas que
estavam presentes no momento do trauma, etc. Mes/az, a melhor solugao para diminuir
a ansiedade relacionada a esses estimulos e érfsene ndo evita-los como instintivamente
fazemos. O enfrentamento de situacdes que passam@ssociar a um perigo, mas que na
realidade ndo séo perigosas, auxilia na habituagéele estimulo. Imagine que vocé gosta
muito de uma musica, e, portanto, passa a ouvdiay vezes ao dia. Dentre de pouco tempo
vocé terd enjoado daquela musica e ela ndo prav@categria que provocava antes, pois
vocé se habituou a ela. Da mesma forma funcionafierdgamento de estimulos que
provocam ansiedade. Falar sobre o trauma e enfrsitiacées, mesmo sendo dificil num
primeiro momento, favorece a habituagao.

Outra patologia que comumente acomete pessoas gssarpm por eventos
traumaticos € a depressdo. Muitas pessoas quevdbsan TEPT acabam desenvolvendo

também depressaB.comum acreditarmos que depresséo € o simpledddioarmos tristes,
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mas na verdade existem muitos outros sintomasr@erdiesse transtorno. Depressdo € uma
doenca grave que pode comprometer enormementaaleichdividuo acometido, inclusive
podendo levar ao suicidio. A boa noticia é queinag®mo o TEPT, a depressdo tem
tratamento comprovadamente eficaz, e quanto mdis ele € iniciado, maiores as chances
de recuperacdo. Alguns sintomas que acompanhampiesgéo sdo: humor triste ou
deprimido, perda de prazer em atividades que amtea prazerosas, insénia ou hipersonia
(dificuldade para dormir ou manter o sono ou donpar muito mais tempo do que era de
costume), alteracdo no apetite (comer mais ou bemosmdo que de costume), cansaco
constante, dificuldade de prestar atencao ou deremfatos que antes se costumava lembrar,
dentre outros. Uma pessoa deprimida costuma ietarpas situacfes de maneira negativa,
mesmo quando ndo o s&do. Tende a ter uma visaoiveegiat si, do mundo e do futuro,
valorizando mais os “contras” de uma situagdo d® @giseus pros. Essa é uma tendéncia
natural da depresséo, e o individuo acometido n&segue, a principio, ter controle sobre
isso. A interpretacdo negativa das situacfes etdaionada ao surgimento de sentimentos
negativos, como tristeza, por ex., e a comportamsedésadaptativos, como a tendéncia a
isolar-se, 0 que estimula ainda mais a rumina¢gmedsamentos negativos, virando um ciclo
ViCioso:

Pensamentos negativos> sentimentos negativos (tristeza) comportamentos
desadaptativos (isolamente) pensamentos negativos

Enfrentar a depresséo exige esforco. E importaititada falta de vontade de realizar
atividades e ficar isolado na cama, ruminando peastos negativos. Mas € possivel quebrar
0 ciclo vicioso que mantém a depresséo lidandmteoin os pensamentos quando com 0s
comportamentos desadaptativos. Formular novas nagnde interpretar as situacbes pode
levar a sentimentos e comportamentos mais positVosé ja reparou que pessoas que
passam por situacdes parecidas ou até mesmo pslmamgtuacdo tendem a vé-la de
maneiras diferentes? Ver a situacdo de outros ésgulde ndo ser facil, mas é possivel com
algum treino e ajuda de profissionais. Além disdterar o comportamento também pode
guebrar o ciclo vicioso da depressao. Ao invésiclr £m casa, isolado, fazer um plano de
atividades a serem cumpridas durante a semana rarmpbde influenciar a mudanca de
sentimentos e pensamentos negativos.

Mas lembre-se de que para que quaisquer destasbdiamps sejam dados e tratados
corretamente, € importante que a pessoa va a wuiakgta (psiquiatra ou psicélogo).

Fatores de protecdo: como se prevenir contra o desslvimento desses transtornos?
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Existe alguma maneira de nos prevenirmos de magsocomo o TEPT? Alguns
pesquisadores da area vém chegando a concluséessgantes. Eles percebem que algumas
caracteristicas da personalidade podem auxiliar reeuperacdo mais répida das
consequéncias de um evento traumatico, funcionaodwo fatores de protecdo contra o
desenvolvimento de doencas. Em um estudo realizadd 994, dois autores americanos
chamados Garmezy e Masten concluiram que exis&sngtandes fatores de protecdo em
criancas e adolescentes que vivem em situacoessadve primeiro deles se refere a tracos
individuais, como inteligéncia, auto-estima, cagade de resolver problemas e competéncia
social. Num outro grupo de fatores estaria o agoitial proporcionado pela familia. No
terceiro grupo estaria 0 apoio social externo, &a, saquele proporcionado por grupos fora
do ambiente familiar, como escola, grupos de igreje. Embora o estudo desses autores
identifique essas caracteristicas em criancas lesmmtes, acredita-se que 0 mesmo ocorra
em adultos. Podemos imaginar que adultos com essasteristicas também sejam menos
susceptiveis a desenvolver patologias em decoa@gciraumas. Selecionamos, entéo, duas
importantes caracteristicas citadas por autoresirda que funcionam como fatores de
protecdo contra as consequéncias danosas ocasopadaim evento estressor. Existem
outras caracteristicas consideradas importantestu@om, para os propdsitos deste livro,

consideramos as caracteristicas descritas abaisameressantes.

A primeira delas é a chamadasiliéncia. Uma pessoa resiliente € aquela que
consegue adaptar-se as adversidades, tendo a#teidage de superacdo. E aquela pessoa
gue tem mais facilidade em lidar com as adversglaole na linguagem popular, “sacudir a
poeira e dar a volta por cima”. A literatura mastjue pessoas mais resilientes sao
comumente mais extrovertidas, otimistas, tém lafesvos mais fortes e tendem a contar
com mais apoio social (que sera descrito abaixojulo pessoas menos resilientekssas
pessoas estdo menos propensas a desenvolver Epobgnporta menos o tipo de trauma
pelo qual elas passaram, mas sim a maneira corassaglida com o que aconteceu. Mesmo
sendo uma situacdo muito grave, a maneira de olhae aconteceu pode ajudar a superar as
consequéncias indesejaveis do trauma. Existem gesgg® surpreendentemente melhoram a
gualidade de vida apds passar por um trauma, PSsam a aproveitar mais o dia-a-dia e a
valorizar cada momento que passam com as pessergagu

Mas uma pessoa que ndo € resiliente esta fadadas mas vulneravel a essas

patologias? Felizmente nao, ja que podemos desamvalcapacidade de resiliéncia. Uma
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pessoa que néo é, a principio, resiliente, podendedver alguns tracos quando aprende a ver
a situacdo de outros angulos. Isso € visto nacprétn pacientes que desenvolveram TEPT
apos uma situacao traumatica e conseguiram supeafaenca apos tratamento psicoldgico.

Alguns estudos realizados com essas pessoas cantlgjue, apds o tratamento, elas

mostravam mais tracos de resiliéncia do que naoirtele, indicando que esse aspecto foi

desenvolvido em maior ou menor grau durante onrado.

O segundo fator que nos ajuda a lidar com evemsniaticos € @poio social
Apoio social refere-se ao contato com pessoas, damiiares, amigos ou profissionais de
saude, que nos auxiliem em atividades praticas ® proporcionem apoio emocional.
Atualmente, existem evidéncias cientificas de ga@ao social pode atuar na prevencao de
consequéncias maléficas de um trauma, sendo coadideutro importante fator de protecao
contra o TEPT ou um fator de risco naquelas pespoasdo contam com apoio social apos
0 trauma.

Podemos identificar essa caracteristica levande@@ma o nimero de pessoas com
guem nos sentimos a vontade e podemos falar salseqtudo (incluindo parentes e
amigos), nossa participacdo em atividades em grguoo esportes ou cursos, por exemplo,
0 numero de pessoas com quem podemos contar gfieamthos doentes, quando precisamos
desafabar ou ouvir conselhos, em momentos de diwvepessoas que demonstrem afeto por
nés e nos fagam sentir queridos.

Nosso corpo também responde ao apoio social deiradenéfica a salude. E sabido
gue ele reduz a carga alostatica - padrdo de resgosorganismo que ocorre quando néo é
possivel se adaptar ao estimulo estressor, o gue uge desequilibrio da homeostase —
protegendo, assim, o organismo de doencas rela@snao trauma, como doencas
cardiovasculares, por exemplo. Portanto, a impoiado apoio social pode ser percebida
tanto na saude mental quanto na saude fisica.

Outro fator que funciona como protetor contra cedeslvimento de patologias apos
a ocorréncia de um evento traumatico é a capaciprdebida pelo individuo de ter controle
sobre a situacd@mu a chamadauto-eficacia.Bandura, autor que inicialmente descreveu a
auto-eficacia, a define como a crenca nas hab#@sladdividuais de organizar e pér em
pratica os recursos para administrar situacfesasitima pessoa que apresenta alta auto-
eficicia tende a ter sucesso em atividades reabz&® alguém acredita que é capaz de lidar
com um trauma da melhor maneira possivel, a chdmeair-se bem nesse objetivo aumenta.

E possivel também desenvolver essa caracterittivafator que pode aumentar o

senso de controle é a previsibilidade da situaSa&cestamos de certa forma acostumados ou
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sabemos 0 que pode acontecer, € mais facil mardentoole numa situacdo. Dessa forma,
alguns profissionais que normalmente sdo exposgiacoes traumaticas (como policiais
ou bombeiros) podem desenvolver maior senso deoterdntes mesmo de presenciar uma
situagéo traumatica caso recebam treinamento wofiath isso.

Outra forma de aumentar o senso de controle € fo@encdo em aspectos menos
drasticos de evento traumatico. Tirar a atencaoasleectos amedrontadores, como o0
sofrimento intenso de alguma vitima, pensamentodedamparo e de iminéncia de morte
podem funcionar como estratégias validas de proteca

Finalmente, aumentar a previsibilidade de fatondsrmos também pode funcionar.
N&o estamos acostumados a ter reacdes organicasnasf como sentir os musculos
paralisados, falta de ar, sentir o coragcéo batefpido demais, tonteira, nauseas. Sentir tudo
isso de uma vez pode ser extremamente assustaddiamente contribuem para a sensacéo
de falta de controle. Contudo, essas sensacdesrampodem ser provocadas em ambiente
seguro, promovendo a habituacdo e aumentando o densontrole quando elas ocorrerem
em situagdes realmente perigosas. A utilizacacadestsatégia no treinamento de profissées
de risco pode auxiliar no preparo desses profiagorfuncionando como um fator de

protecdo contra o desenvolvimento de patologiasrdeates de um trauma.

Resumo

Portanto, seguir 0s passos expostos nesse capdtdoser de grande valia para lidar
de maneira mais saudavel com a vivéncia de sitgacfiaumaticas. Esses passos estao
resumidos abaixo:

Modificar a maneira de vermos a situagédo, monitbeamssos pensamentos e modificando-
0s caso estejam distorcidos. Isso ajuda a desevabyssa capacidade de superacdo (a
resiliéncia).

Enfrentar a memoéria do trauma e estimulos reladiohaa ele, promovendo, assim, a
habituacao.

Aumentar o senso de controle da situagéo, ou trababssa auto-eficacia.

Buscar nossa rede de apoio social, ou seja, estar amigos, familiares, grupos de
atividades, enfim, estar com pessoas com guemssa pontar num momento de dificuldade.
Procurar ajuda especializada, caso lidar com on@aseja mais doloroso do que pensariamos

gue fosse.
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INTRODUCAO

O tratamento cognitivo-comportamental para o Tanstde Estresse Pds-traumatico
(TEPT) é considerado eficaz. Inimeros estudosiqadis na literatura cientifica testaram
com sucesso protocolos de tratamento com estaté@sea em pacientes com historico de
eventos traumaticos diversos, de diferentes idaglesguadros agudos ou cronicos e em
diferentes culturas, tanto com tratamento individgzanto em grupo (Cahill, Rothbaum,
Resick & Follette, 2009).

O modelo cognitivo do TEPT entende que um everdantéatico pode reforcar
crencas relacionadas a vulnerabilidade previamerigtentes ou contrastar com crencas
muito rigidas de seguranca a tal ponto que o psacesnto da memdria do trauma fica
prejudicado. Dessa forma, interpretactes distoscidgam a um senso constante de medo,
ansiedade, vergonha, raiva, etc., e a comportasel@sadaptativos, como evitacdes. Caso
um estimulo qualquer ative alguma lembranca do tevéraumatico, experimentam-se
sintomas de revivescéncia, que ativam sentimene&scionados acima citados e levam o
individuo a tentar estratégias para evitar quesessgomas sejam ativados novamente.
Ocorre que essas estratégias, ao invés de praegsisintomas, tém o efeito de reforga-los,
mantendo o quadro de TEPT (Ehlers & Clark, 2000).

Portanto, o tratamento com TCC envolve flexibiliemsas interpretacdes rigidas e
distorcidas, a0 mesmo tempo em que as estratégmgoctamentais que mantém o TEPT
séo alteradas. Para isso, conta com técnicasai@ie peestruturacdo cognitiva, exposicies
Vivo e imaginaria e técnicas de manejo da ansiedade.

Seré exposto neste capitulo o tratamento de umdma3$&PT a fim de ilustrar de que
maneira a TCC pode promover a melhora de casoegrawesistentes a medicagdo. A
paciente, doravante denominada A. procurou atemdoneo Laboratorio Integrado de
Pesquisas sobre Estresse (LINPES), localizado stduto de Psiquiatria da UFRJ (IPUB)
em marcgo de 2007 apresentando sintomas de TERoreddos a um acidente de trabalhado
ocorrido em novembro de 2005. Antes disso, havssamdo por inUmeras emergéncias de
hospitais com crises de ansiedade e submeteurseus®sso, a um tratamento psicoterapico

por dois meses.
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IDENTIFICACAO

Os dados a seguir foram divulgados apos a assandtutermo de consentimento livre
e esclarecido pela paciente.
Na época de sua chegada ao LINPES, A. tinha 4§, anoa em casa propria separada de
seu marido, com quem tinha dois filhos. A. nascelRio de Janeiro, tinha primeiro grau
completo, frequentava uma igreja evangélica e lnalka como cobradora de 6nibus até o
acidente de trabalho. Seu circulo familiar é conp@®r alguns irmaos e sobrinhos que
moravam proximos a ela, seus dois filhos (19 e @3ye seu namorado. Relatava boa
relacdo com sua familia, 6tima convivéncia com ia;mkos, embora tenha se afastado de
muitas ocasides sociais antes de buscar tratardentdo aos sintomas. Antes do acidente,
era descrita como uma pessoa bem humorada e dadegra procurada sempre que alguém
de sua convivéncia tinha problemas, pois era ceraild boa conselheira e solucionadora de
problemas por seus proximos. Tinha vida religiosacp ativa, embora relatasse vontade de
ser mais presente em sua igreja. A paciente tiaba &fetivo mais estreito com a filha,
pessoa que se encontrava quase diariamente aadseu |

SUMULA PSICOPATOLOGICA

A paciente chegou ao LINPES vestida adequadamerteme boas condi¢cdes de
higiene pessoal. Sua atitude foi cooperativa coamteevistadora. Apresentou consciéncia
clara e boa orientacdo autopsiquica (em relacagedgria), mas se mostrou desorientada
alopsiquicamente (em relacdo ao tempo e espaco)algons momentos. Mostrou-se
normotenaz (capaz de manter atencdo na terapenda)hipervigil (alto grau de atencéo a
estimulos externos). Memoria e inteligéncia aparaehte ndo apresentavam alteracao.
Apresentava-se normoprosodica (volume da fala adkxju Sensopercepcdo alterada,
relatando alucinacdo auditiva. Pensamento senagdterde forma, curso e contedado. Humor
triste e ansioso. Afetividade preservada. Apresesto hipobulica (atividade voluntaria
diminuida). Psicomotricidade alterada, com lerdif@o psicomotora. Consciéncia do eu sem

alteracOes e consciéncia de morbidade presente.
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HISTORICO DE TRAUMAS

A. ja havia passado por algumas situacdes trauasatictes do acidente que levou ao
desenvolvimento de TEPT: quando seu filho tinha seios, foi acometido por uma grave
pneumonia e, apos seu tratamento, parou de andigode uma infeccdo hospitalar, tendo
ficado internado durante quatro meses. Tambénarglae a morte de sua mae, por cancer,
foi fonte de grande sofrimento. Além disso, um dassirmaos era soro positivo e morreu
devido a uma pneumonia, e A. s6 tomou conhecimdatdoenca de seu irmao apds sua
morte. Mesmo apds passar por todos esses eventograinha uma postura resiliente e se
mostrou apenas temporariamente abatida por essetecimentos.

HISTORIA PATOLOGICA PREGRESSA

A paciente ndo apresentou historico que revelassdogias.

EVENTO TRAUMATICO

O evento traumatico que levou ao desenvolvimest@EPT ocorreu durante o seu
trabalho. A. estava realizando seu segundo trdetdia como cobradora da linha de 6nibus
pela qual trabalhava. O tempo estava bastante sbywdificultando a visibilidade do
motorista e deixando a pista escorregadia. Em daoimento do trajeto, o motorista do
onibus tentou ultrapassar uma van enquanto fazia cumva. Neste momento a roda do
Onibus virou e o veiculo tombou. A. ficou presacadeira de cobrador com seus movimentos
temporariamente limitados. Enquanto isso, ajuddiraa algumas criancas pela janela do
onibus e juntou alguns pertences de passageirogsigeam proximos a ela. Em seguida,
conseguiu se desprender e travar a roleta do én@ais do veiculo sem dor e ajudou a
acalmar os passageiros que queriam agredir o retatori

No dia anterior, A. havia avisado a sua filha a baras passaria pelo ponto proximo
ao local em que ela se encontraria, € combinararelgupegaria 0 mesmo 6nibus no qual a
paciente estava. Com medo de que ela visse ondejgmrou varios énibus e perguntou aos
motoristas se eles encontraram sua filha, sem pensa a filha da paciente era uma
desconhecida para eles. Depois, conseguiu levastorista até o carro da policia para que
ele ndo fosse agredido, e nesse momento ele atiadsare seus ferimentos na perna e na
cabeca. A partir de entdo, comecgou a sentir dor keWada a uma ambulancia que se dirigiu
a um hospital préximo, onde ficou internada posdbas.
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DIAGNOSTICO NOSOLOGICO

Transtorno de estresse pés-traumatico

Episodio depressivo grave

CONDUTA FARMACOLOGICA

Foi iniciado tratamento psiquiatrico em marco d®720quando lhe foi prescrito
flunitrazepan 1mg, paroxetina 30mg, trazodona 10@&ng janeiro de 2008, sua medicacao

se encontrava estavel ha um més (paroxetina 5@rlogpromazina 100mg).

SINTOMAS DE TEPT

O tratamento foi focado no trauma relacionadocdeate de trabalho, visto que este
era 0 evento considerado mais ansiogénico paracignp@ no momento. No inicio do
tratamento com TCC, em quinze de janeiro de 2008edicacdo pouco havia ajudado na
melhora dos sintomas, e A. apresentava, além ddsnsas de TEPT, desanimo, tristeza
intensa e alteracdes do sono e apetite. O diagnddé TEPT foi dado de acordo com os
critérios propostos pelo Manual Estatistico e Disgico dos Transtornos Mentais, quarta
edicdo revisada (DSM-IV-R) a partir da administeack entrevista estruturada (SCID-I -
Structured Clinical Interview for DSM DisordgréDel-Bem, Vilela, Crippa, Hallak, Labate
& Zuardi, 2001), por uma psiquiatra do LINPES).

Além de haver presenca de evento traumatico (critdy), A. apresentava
revivescénciasflashbacks pesadelos relacionados ao trauma (critério Blagies como
andar de 6nibus, dirigir carro, ver noticias delewie, ter contato com pessoas do trabalho,
familia e amigos, sair de casa, principalmente das dle chuva, ouvir barulho de
ambulancia, além de sensacdo de congelamento eritnento emocional (critério C) e
dificuldade de concentracao, irritabilidade, respa®e sobressalto exagerada. Esses sintomas
causavam prejuizo significativo na vida de A. @&rd D) e ndo eram explicados por outro
transtorno (critério E). Apresentava também Degi@d8laior secundaria ao TEPT, com
sintomas que incluiam humor triste, desanimo, i@eayicida, crises de choro frequentes,
desesperanca. Nao conseguia sentir prazer nagdaalbd que gostava antes do trauma, como

cozinhar, cuidar de sua casa, dentre outras, egsermotivo saia cada vez menos de casa.
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Esses sintomas se mantinham na medida em que tAva\gualquer estimulo que a
lembrasse do trauma. A simples mencédo a essag@Biaelacionadas ao trauma provocava
fortes dores de cabeca e sensacédo de estar noeamenhomento do acidente, o que
representa um sintoma dissociativo (desrealiza¢&a)comum a paciente dissociar frente a
qualquer estimulo que Ihe lembrasse o trauma, sivdunas sessdes de terapia e de
exposi¢cado. Quando era inevitavel a exposicao avagiessas situacdes, fazia de tudo para
fugir, 0 que muitas vezes acabava colocando-asrogireais.

A paciente mostrou-se bastante colaborativa, apdearna fase da terapia de
exposicao, ter desejado desistir do tratamentaldevialta ansiedade que sentia enquanto se

expunha.

CONCEITUALIZACAO COGNITIVA

Dados relevantes
Sempre foi considerada forte, “inatingivel”
Geralmente era a pessoa consultada quando selisufesnivizinhos e amigos tinham
algum problema
Historia de traumas diversos

Acidente de 6nibus

Crenca Central

“Sou vulneravel”
“Nada da certo na minha vida”

“Estou em perigo o tempo todo”

Crencas Condicionais
“Se eu me expuser a qualquer risco, outro acidentacontecer”
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Estratégias Comportamentais

Evitar qualquer situacéo na qual se perceba em risc

Evitar saber dos problemas de outras pessoasofietehs, noticiarios)

Situagéo 1 Situagao 2
Indo para o IPUB Familiar foi internada e
pediu que ela a
acompanhasse na

ambulancia

Situacéo 3

Ao tentar dirigir

Pensamentos Automaticgs | Pensamentos Automaticos

Pensamentos Automaticd

“Vai acontecer um “N&o irei tolerar o “VYou me acidentar
acidente” desconforto de estar novamente”
novamente em uma
ambulancia”
Significado Significado Significado
“Estou em perigo” “Sou vulneravel” “Estou em perigo”
Emocao Emocao Emocao
Ansiedade Ansiedade Ansiedade
Comportamento Comportamento Comportamento
Desceu do 6nibus Recusou o pedido Parou o carro no meio di

avenida
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PROTOCOLO DE TRATAMENTO COM TERAPIA COGNITIVO-
COMPORTAMENTAL

O protocolo de tratamento de TCC para o TEPT dededo por Edna Foa e
colaboradores (Foa & Rothbaum, 1998) foi adaptagla pquipe de Psicologia do LINPES
(Pedrozo, 2009) e utilizado com pacientes do antitda

Consiste em 16 sessOes de terapia (semanais) comn8@fs de duracao, intercaladas
com 45 sessdes de co-terapia (trés vezes por spmiaefnimos a co-terapia como a
participacdo de estudantes de graduacdo de psmalagmplementacdo das técnicas cognitivo-
comportamentais no periodo entre as sessdes.séds¥es de terapia foram conduzidas por uma
psicologa graduada pela UFRJ. Foram realizadasse{as imaginaria (ao relato do evento
gravado em fita) én vivo, para a qual foi elaborada uma hierarquia de etaineento com as
situacbes evitadas pela paciente, aléem de reesttéiu cognitiva e técnicas de manejo da
ansiedade, como respiracdo diafragmatica, respirgdarizada e relaxamento muscular

progressivo.

TRATAMENTO COGNITIVO-COMPORTAMENTAL

Reestruturacdo cognitiva: foram identificadas co@es relacionadas a vulnerabilidade,

tais como: “Nada da certo na minha vida”, “Se aaweie aconteceu, significa que acontecera
novamente”. A paciente trazia situacdes ocorridmarde a semana que alteravam seu humor. Os
pensamentos associados eram identificados, avaligdanto & sua acuracia e, caso fossem
distorcidos, fazia-se a reestruturacdo desses pensas. A reestruturacdo destas cognicdes foi
efetiva na flexibilizacdo da maneira rigida e axi@ede pensar da paciente. Consequentemente,
observaram-se diminuicdo da ansiedade e aquisigioredertorio comportamental mais

adaptativo.

Técnicas de manejo da ansiedade: A. optou pel@raedp diafragmatica. A respiracao

diafragmatica consiste em praticar a respiracac mpefunda, expandindo o diafragma. Essa
respiracdo controlada € praticada pela inspirag@dando lentamente até 3 e expiracdo lenta
contando até 3 (Greenberger e Padesky, 1999)radld@amento muscular progressivo promove
um relaxamento profundo, eficaz para pessoas mgeedade € fortemente associada com a
tensdo muscular. No protocolo foi utilizado o ralaento muscular de Jacboson (Jacobson,

1993). A sessdo de relaxamento foi gravada paraagpaciente pudesse pratica-lo em casa.
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Durante o relaxamento a paciente relatava sensded@alma e melhora de suas dores

musculares. Foi retirado o exercicio nos muscutofade, pois A. sentia tontura. Ao invés disso,

foi solicitado que ela imaginasse que estava cmkoee relaxando esse grupo muscular.
Exposicaoin vivo: foi realizado o enfrentamento gradual dos estiswpkovocadores de

ansiedade condicionados ao trauma. Esta parteatéomiento foi realizada com o auxilio de um
co-terapeuta. Montou-se uma hierarquia de situaghetadas pela paciente, que foram
enfrentadas desde a menos ansiogénica até a ns&gémica, sendo que s6 se passava para o
proximo enfrentamento quando ela ndo sentia maigdade no ultimo item combinado. Quando
a ansiedade era alta, realizava-se treino de relext@® muscular progressivo e/ ou respiracao

diafragmatica pela co-terapeuta, de modo que heaves manejo da ansiedade.

Escala hierérquica:

Grau de ansiedade Prée TCC - PoOsTCC
1. Andar de 6nibus prestando atencéo no transito 70% 0%
2. Passar em viadutos no Onibus 70% 0%
3. Contato com colegas do trabalho 80% 0%
4. Andar em Onibus cheio 80% 0%
5. Andar de 6nibus em dias chuvosos 80% 0%
6. Sentar do lado esquerdo do 6nibus 90% 0%
7.____Andar em Onibus com alta velocidade 90% 0%
8. Ler noticias sobre acidente de 6nibus 100% 0%
9. Som de ambulancia 100% 0%
9. Passar em frente a empresa de 6nibus n&aj@hava 100% 0%

10._ Fazer trajeto da linha de 6nibus em que tnalval 100% 0%

Ao final do tratamento, enfrentou algumas situagige®scala hierarquica sem o auxilio
do co-terapeuta.

Exposicdo imaginaria: foi realizado o enfrentamdatado do evento traumético com o

maximo de detalhes possivel. A. era orientada a fab tempo presente, com “um pé no
consultério e outro no momento do acidente”. Depoisvia repetidamente o seu relato do
trauma gravado em fita até que se habituasse ctanpate a ele e houvesse o reprocessamento
da memodria traumatica. Inicialmente, como A. sefuites dores de cabeca ao tentar fazer a
exposicao imaginaria e tinha sintomas de desreadlizam varios momentos, ela foi estimulada a

fazer o relato com os olhos abertos. Quando foembsla diminuicdo da ansiedade, ela foi
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encorajada a fechar os olhos e s6 abri-los nospimomentoshpt spoty Quando A. dissociava
durante a exposicao, era interrompida temporaritaremnealizava-se o procedimento para que a
dissociacao fosse revertida, no qual ela deverier @i nome da terapeuta, quem ela era, 0 nome
do local onde estava, juntamente com a observaigiialvdo local. S6 foi observada alguma
diminuicdo da ansiedade maxima, pela primeiravaf4? sessao de co-terapia.

Nas primeiras sessdes de exposicéo, a pacienteypensabandonar o tratamento. Nessa
fase, houve aumento da freqiiéncia de pensamerttosivos, dos pesadelos e da ansiedade no
dia-a-dia.

RESULTADO

Ao final do tratamento, a paciente ndo experimentsensacoes fisicas relacionadas a
ansiedade, como sudorese na palma das maos e dpeitboe conseguia reestruturar os
pensamentos distorcidos sem a ajuda da terapeagsoulP a fazer viagens de onibus, nas quais
muitas vezes adormecia, iniciou um novo trabalhonaceendedora de coco e biscoitos, voltou a
se relacionar com pessoas de sua convivéncia datesidente, sendo inclusive chamada de
“sorriso” pelos vizinhos, apelido que Ihe foi dadotes do acidente e havia parado se ser
utilizado apds o desenvolvimento de TEPT, e paascuidar mais da aparéncia. Meses depois,
passou a participar ativamente do grupo do corsedéoras da igreja perto de sua casa, indo a
encontros trés vezes por semana e fazendo vistasras igrejas. Tem feito algumas viagens
com uma de suas irmas sem relatar ansiedade algonfecar muito tempo dentro no 6nibus.
Passou a nao apresentar revivescéncias, pesatlagtdyacksou pensamentos e lembrancas
intrusivos relacionados ao trauma.

Durante todo o tratamento a filha de A. a apoiqud@u a reavaliar certas situacoes,
como por exemplo, no momento em que ela tentoudalnan o tratamento psicoterapico.
Também foi importante ao reforcar positivamentemisentamentos que sua mae realizava. Ao
final do tratamento, sua filha escreveu uma cagaagradecimento a equipe pelo trabalho
realizado.

O gréfico com o resultado da administracéo Rist traumatic stress disorder scale
civilian version- PCL-C)(Berger, et al., 2004) encontra-se abaixo. Trataes uma escala de
auto-relato que mede sintomas de TEPT, sendo qdégndéstico pode ser dado caso a
pontuacao total seja igual ou maior que 50. Noigraemos tanto o escore total do PCL-C,

guando os escores dos subgrupos de sintomas, emdifarentes.
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Grafico PCL-C
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FOLLOW UP DE 1 MES

A melhora se manteve. Contudo, continuava tendadedss com outros eventos
traumaticos que ndo foram trabalhados no tratameAtguns sintomas de depresséo
permaneceram, mas A. ndo relatava relacao dele® ddaP T, mas com problemas relacionados
ao ex-marido que nao puderam ser trabalhados epider

Algum tempo depois da terapia, recebeu alta danranto farmacoldgico, sendo
liberado do uso de medicamentos psicotropicosoenatdo completamente a sua vida como

era antes do acidente.

CONCLUSOES

Mesmo sendo uma paciente dissociativa, 0 que &ipiinvem acompanhado de
maior gravidade e pior prognostico (Ozer et al, JPA. teve excelente resposta ao
tratamento convencional com TCC, com remissdo dedade na presenca de estimulos
considerados extremamente ansiogénicos antes @oné&ato e reestruturacdes de crencas
relacionadas a vulnerabilidade, o que € uma demamdst de que esse tipo de tratamento

pode ser eficiente mesmo em casos mais dificeis.
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Capitulo publicado no livro “Psicoterapias cognitivo-comportamentais: um didlogo com

a psiquiatria”

Neurociéncias e Terapia Cognitivo-comportamental
Patricia Porto, Raquel Goncalves e Paula Ventura
Instituto de Psicologia e Instituto de Psiquiatria

da Universidade Federal do Rio de Janeiro

1 Introducao

A intersecdo da psicologia com outras areas ddemdimento € uma tendéncia
crescente. Até que os primeiros trabalhos quersenvde base para a teoria behaviorista
fossem formulados, os modelos oriundos da psicalagio podiam ser replicados,
generalizados para outras situacdes que ndo areepéal e sua verificacao era contestavel.
Portanto, a metodologia utilizada até entdo pouoatribuia para a producdo de
conhecimento cientifico. Com o rigor experimentahacado pelo behaviorismo, observou-
se a inversao deste quadro. A partir de entaolieagfio da metodologia cientifica as teorias
psicologicas comecgou a ser valorizada (Rangeé, 199%¢rapia cognitivo-comportamental
(TCC), que tem no behaviorismo suas bases filoagfiambém segue o preceito de que é
necessario que uma area do conhecimento tenhatesugopirico e experimental para que
produza conhecimento cientifico.

Ao longo do tempo, os estudiosos se dedicaram anelarificar as bases bioldgicas
gue estariam envolvidas com respostas medicamenfdeaentanto, especificar se ocorrem e
quais sdo as mudancas cerebrais envolvidas coataminto psicolégico bem sucedido é de
grande importancia. A literatura evidencia a digareia entre o numero de estudos
publicados avaliando mudancas neurobiolégicas dewdintervencbes com medicacao
versuso numero de estudos em psicoterapia, sendo o nudeesstudos com medicagédo
significativamente maior (Roffman J. et al, 20@B3)grafico abaixo ilustra essa discrepancia:
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Medicacdo e neurocimagem versusopsiapias e neuroimagem

Uma busca realizada na Base ISI/Thompson Reuteéisoun mais de 200 artigos por
ano publicados a partir de 2008 relacionando meéa neuroimagem, ao passo que O
numero de artigos com diferentes psicoterapias @omeagem nao passou de 50.
Possivelmente essa disparidade esta relacionadsi@ de ciéncias que estudam mente e
cérebro como instancias separadas. Dessa forma dicap&o estaria envolvida com
intervencdes biologicas relacionadas ao cérebrouasrtiq as psicoterapias estariam
vinculadas as intervencbes complexas relacionadasbgetividade logo, com a mente.
Podemos considerar que mente e cérebro sdo intbsgeathterdependentes. Os processos
mentais exercem influéncia na plasticidade cerebral/arios niveis como celular, molecular
e em circuitos neurais (Beauregard, 2007; Kuma@062 Para ilustrar essa relacdo
Beauregard (2007) cita que pensamentos que indumedo aumentam a secrecdo de
adrenalina, enquanto pensamentos relacionados i@ddele aumentam a secrecdo de
endorfina. Os processos neurais estdo envolvidosardros processos fisiologicos como o
imune e enddcrino que por sua vez estdo associdmsmunicacdo entre 0S pProcessos
mentais e cerebrais.

A neurociéncia tem desenvolvido varios métodos pamdisar a funcédo cognitiva e
potencializar a compreensdo do funcionamento medgalindividuos saudaveis e com
Transtornos Psiquiatricos. Os avancos recentesénagas de neuroimagem tém ajudado a
aumentar o entendimento dos correlatos neuronaigrdostornos mentais. A utilizagdo de
técnicas de neuroimagem tem sido uma éarea de uwoontinteresse nas pesquisas

psiquiatricas. Algumas técnicas utilizadas inclu@omografia por Emissdo de Paositron
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(PET), a Ressonancia Nuclear Magnética FunciondMR) e a Tomografia por Emisséo de
Foton Unico (SPECT).

A melhor compreensdo dos mecanismos biolégicosasebjes a terapia pode
promover melhoras nas intervengdes terapéuticasn @®mo ampliar o conhecimento sobre
a formacéo e manutencéo dos sintomas, auxiliarafytaro, na escolha do tratamento mais
indicado para determinado paciente (Hyman, 200y 2006; Linden, 2006). Descobrir
de que maneira a TCC atua do ponto de vista fgicddpode contribuir também para
aumentar a adesao ao tratamento com TCC, ja gs&bseque a parcela de sujeitos que nao
responde ou desiste do tratamento convencionallédtpode chegar a 50 % dos individuos
selecionados para o tratamento (Schottenbauer, &208I8). Além disso, a identificacdo de
alguns “biomarcadores-chave” em determinados iddod pode facilitar a prevengédo do
desenvolvimento de psicopatologias (Beauchaink, 2G08).

A TCC oferece uma perspectiva interessante panategyracdo com o campo da
neurociéncia, uma vez que, qualquer intervencdo \@stulada a um suporte de pesquisa
experimental e empirico. Essa abordagem psicoter&a propde a tratar varios transtornos
mentais com indices elevados de efica@iack, A, 2005;Beck, J, 2007; Foa, 2006). No
entanto, 0 que ocorre no corpo de um paciente egonde ao tratamento? A TCC é capaz
de promover alteracdes biologicas? Qual € a naudefs) problema (s) que estamos
tratando? Seré que a atividade metabdlica de egi@yiamente associadas aos Transtornos
Mentais poderiam predizer a resposta a TCC? Serdpacientes com modelos particulares
de metabolismo cerebral podem responder prefeterade a um determinado tipo de
tratamento? Com intuito de incitar a reflexdo sadstas questbes este capitulo tem como
objetivo apresentar resultados de estudos de meagem e TCC nos Transtornos de

Ansiedade.

2. Mudancas neurobiolégicas relacionadas com TCCNeuroimagem
2.1. Marcadores de eficacia da TCC

2.1. 1. Estudos com Fobia de Aranha

Individuos com Fobia de aranha experimentam meesigiente e intenso e
desenvolvem comportamentos evitativos a todos miextms relacionados a esse animal.
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A TCC tem se mostrado eficaz na reducdo de sintaieaBobia Especifica (Ost,
1996; Paquette, et al,2003; Straube, Glauer, Dilykentzel, Miltner, 2006). Quais as
mudancgas cerebrais subjacentes ao tratamento loedido com TCC na Fobia de aranhas?

O funcionamento neuroanatomico associado com densas de Fobia de aranha
ainda nado esta claro. Os estudos publicados atésenie momento avaliam a reducéo do
medo utilizando metodologia de provocacédo de siagyrou seja, o cérebro dos participantes
da pesquisa é monitorado enquanto visualizam taingendo o estimulo fébico.

Os resultados dos estudos indicam os seguinted@h®&aquette et al (2003)
apontaram a participacdo do coértex pré-frontal alateral e giro parahipocampal no
processamento do medo fébico, de maneira que,, @paamento com TCC, ndo houve
ativacdo significativa dessas areas. Straube @086) demonstraram em seu estudo que o
processamento de ameaca fobica esta associadaremtauda ativacdo da insula e cortex
cingulado anterior em sujeitos com fobia especifida sujeitos que responderam a TCC
apresentaram reducdo da hiperatividade nessasesediossens et al. (2007) observaram
reducdo da hiperativacdo da amigdala, do cértegulsdo anterior e insula apds o
tratamento; Finalmente, Schienle et al. (2009) mlasam aumento da ativacdo do cortex
orbitofrontal medial apds o tratamento. Essa dgsuneia entre os achados requer pesquisas
futuras.

O modelo do medo proposto por LeDoux (1998), nd qyarocessamento do medo
se daria apdés o aumento da ativacdo de areasopitéifr que inibiriam a hiperativacédo da
amigdala frente ao estimulo fébico foi evidenciadaestudo de Schienle (et al. 2009). Os
estudos de Straube (et al, 2006) e Goossens @08I7) revelaram reducéo da ativacdo do
cortex cingulado anterioA reducdo da ativacdo da amigdala, por sua vefpi sbservada
nos estudo conduzido por Goossens et al. (200 Parficipacdo da insula nos estudos de
Straube (et al, 2006) e Goossens (et al, 2007)irowese coerente com achados anteriores
gue indicam seu envolvimento no processamento dec@s negativasEmbora o0s
diferentes estudos tenham encontrado resultadaintdés quanto as areas cerebrais
envolvidas antes do tratamento, em ambos a TCCroneseé capaz de reduzir os sintomas e

modificar os circuitos neuronais disfuncionais apdsatamento.

2.1.2 Estudo com Fobia Social
Segundo o DSM-1V, a Fobia Social tem como carésttea principal medo acentuado
e persistente de situacfes sociais ou de desempeshquais o individuo pode se sentir

embaracado.
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A TCC é um tratamento eficaz para a Fobia Soé&ialcbne & Figueira, 2001). No
entanto, o0 que ocorre no cérebro do paciente apoOfgatamento? As mudancas
neurofuncionais associadas com a reducdo da adsied&ial em pacientes submetidos ao
tratamento com TCC e citalopram foram investigga@sFurmark (et al, 2002) através de
PET. O estudo também teve como objetivo exploraxr seidanca cerebral estava associada
com os resultados a longo-prazo do tratamento. A Bth grupo utilizou técnicas de
exposicao, reestruturacdo cognitiva e tarefa de cas

O estudo conclui (Furmark et al, 2002) que omssiheurais de ativacdo para o
tratamento com citalopram e a TCC na Ansiedade abamnvergem para amigdala,
hipocampo e areas corticais adjacentes, represEnpassivelmente um caminho comum no
tratamento bem sucedido da ansiedade. A atenuagdativddade na regido amigdalar e
limbica com o tratamento foi associada com resalfadoravel a longo-prazo e pode ser um
requisito prévio para a melhora clinica. O estwoltem revelou que o grau de reducéao da
resposta limbica com o tratamento mostrou-se asdmaom o resultado clinico a longo-
prazo. A diminuicdo da resposta do fluxo sanguicexbral na amigdala, area cinzenta
periaquedutal e tdlamo esquerdo pode indicar queigentes apresentaram melhora maior
em um intervalo de 1 ano. Assim, resultados fawasawo follow-up de 1 ano estavam
associados com maior atenuacdo da resposta do $lxguineo subcortical ao falar em
publico.

Furmark (et al, 2002) em sua discussdo apresemta @migdala e o hipocampo sao
estruturas relacionadas ao condicionamento de @s8mversivos em individuos com Fobia
Social. Essas estruturas junto com as areas ripaahipocampal, periamigdaloide formam
um sistema de alarme que pode ser ativado por ideinameacadores. A reducdo da
atividade na regido da amigdala, do hipocampo &x@djacente pode ser um importante
mecanismo através do qual ambos os tratamentosdalégico e psicoterapico poderiam
exercer efeito ansiolitico. A técnica de exposigaolCC pode atuar permitindo habituacao
sistemética da atividade neural nessas estrutuesbrais. Um estudo conduzido por
Leichsenring et al. (2008) confirmou esses achaalmsntando normalizacdo da ativagéo da

amigdala e do hipocampo apés o tratamento.

2.1.3 Estudo com Transtorno de Estresse Pés-Trauniéd
O TEPT é um transtorno precipitado por um traub@ decorréncia do evento
traumatico, o individuo passa a re-experimentagwdmto traumatico, a evitar de estimulos a

ele associados e a apresentar sintomas de hipaukgtiio autonémica.
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A TCC é indicada para o tratamento de pacientes TBPT (Bisson, Shepherd, Joy,
Newcombe, 2004; Caminha, 2005; Foa, 2006; SchreR@f5; Soares & Lima, 2003).
Soares e Lima (2003) apresentam em seu estudo dalidaales de tratamento do TEPT
amparadas em evidéncias, e apontam que as técogaisivo-comportamentais mostram
uma taxa de melhora em torno de 90% ao fim donrado e 85% em seis meses.

Felmingham et al. (2007) monitoraram oito individumm TEPT por MRI antes e

apos o tratamento com TCC. Durante a visualizalgiexpressfes de medo e neutras, 0s
autores observaram que nos pacientes que respon@derdaratamento houve aumento na
ativacdo do cortex cingulado anterior e diminuigko atividade da amigdala. Os autores
concluiram que tanto o cortex cingulado anterioango a amigdala estdo envolvidos no
processamento do medo, 0 que corrobora a hipétesedelo classico do medo, no qual ha
uma hiperativacdo da amigdala e hipoativagdo déegdrontais, que se normalizam apos o

processamento adequado do medo.

2.1.4 Estudos com Transtorno Obsessivo-Compulsivo

As caracteristicas principais do TOC sao obsessesompulsdes recorrentes que
causam sofrimento acentuado, consomem tempo déengtier na rotina do individuo. Quais
os efeitos neurobiolégicos da TCC em pacientes d@C? Foram identificados cinco
estudos de neuroimagem com intuito de respondeigesistao.

Baxter et al (1992) investigaram as mudancas na@aboésmo cerebral decorrentes
do tratamento com Terapia Comportamental e flungetio TOC através do FDG-PET. A
Terapia Comportamental consistia de técnicas deségdo com prevencdo de resposta que
foi individualizada para cada paciente, e realiaadgtarefas de casa.

Baxter et al (1992) concluiram que o metabolisraogticose da cabeca do nucleo
caudado direito mudou nos pacientes tratados cooessa tanto com a Terapia
Comportamental quanto com fluoxetina. Houve cog¢@asignificativa da atividade do
cortex orbital com o ndcleo caudado e o tadlamo samk® tratamento em sujeitos que
responderam. Essa correlacdo desapareceu demisekso do tratamento.

Em estudo posterior, 0 mesmo grupo de pesquidavM@tz et al, 1996) investigou
através de PET mudancgas neurobiolégicas em pasieate TOC antes e depois da Terapia
Comportamental. O objetivo deste estudo era raphisachados anteriores com uma amostra
independente e aumentar a amostra de sujeitos m®goiados poderiam ser combinados

com aqueles tratados com Terapia Comportamentplineiro estudo (Baxter et al, 1992).
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O Tratamento com Terapia Comportamental foi seméthao estudo anterior de Baxter (et
al, 1992).

Os resultados do estudo anterior (Baxter et al2)l86rroboram com a idéia que os
pensamentos fixos e repetitivos e 0os comportameitiadizados observados no TOC seriam
resultado da atividade patoldgica do circuito corstriado-talamico .

Schwartz (et al, 1996) concluiu que os resultadeste estudo replicavam os do
estudo anterior (Baxter et al, 1992) apresentandmlam;a significativa na atividade
metabdlica do caudado direito que foi normalizaédpois da Terapia Comportamental
efetiva. Essa mudanca nado foi observada nos pasiguie ndo responderam ao tratamento.
Quando a amostra do estudo anterior foi combinama a desse estudo, foi possivel
demonstrar correlacdo pré-tratamento estatisticemsignificativa entre o giro orbital
direito, a cabeca do ndcleo caudado e do tdlamadomi@ui depois do tratamento efetivo.
No estudo anterior, resultados semelhantes foraonérados com uma amostra tratada com
Terapia Comportamental ou fluoxetina. A constatag@oque esses efeitos podem ser
demonstrados depois do tratamento efetivo apenasTarapia Comportamental e que a
correlacdo entre essas regides ndo é observadargoles normais sugere que a articulagao
da atividade entre elementos do circuito cortidoia$o-talamico pode estar relacionada com
a expressao dos sintomas de TOC.

Nakao (et al, 2005) para compreender a fisiopgtaldo TOC avaliou as mudangas
regionais cerebrais através da RNMF antes e depoistratamento com Terapia
Comportamental e medicacdo. Os autores tinham dupiese que pacientes com TOC
poderiam apresentar ativagcdo anormal nas areasaifprespecialmente no cingulado
anterior, o que poderia influenciar nas tarefasnitvgs. Assim, os sintomas do TOC
comprometeriam a funcdo de monitorar o proprio amagento, mas, para 0s autores, com
o tratamento essa funcao seria recuperada.

O estudo concluiu que a hiperativacdo dos cirsuigmvolvidos na expressao
sintomatica do TOC, sendo eles cortex o6rbito flprmgimo cingulado anterior e nucleos da
basepodem diminuir com a melhora dos sintomas. No éotanimportante ressaltar uma
limitacdo do estudo referente a analise da mudeaigbral. Devido ao pequeno numero de
participantes nao foi possivel analisar separadeames padroes de ativacado cerebral
decorrentes da intervencdo com Terapia Comportamnamicom a fluvoxamina.

Em estudo recente utilizando PET, Saxena et al92fbservaram apds o término do
tratamento reducao da ativacao no tdlamo e aunmanativacdo do cortex cingulado anterior

direito dorsal, o que demonstra que a TCC pode pvemefeitos na atividade cerebral de

156



forma mais rapida do que se havia pensado antesiaanpois o tratamento teve duracao de
apenas 4 semanas. Além disso, o efeito observadonex cingulado anterior indica uma
via diferente de atuacdo da TCC em comparacao ctratamento farmacoldgico, ja que o
aumento da ativagdo nessa area € observado ensteeapbCC em outros transtornos, como
na Depresséao Maior (Goldapple et al., 2004).

No mesmo ano, Yamanishi et al. (2009) observaraaved de SPECT que pacientes
resistentes aos Inibidores Seletivos de Recaptagddserotonina que responderam ao
tratamento com TCC reduziram a ativacio do cortéxfrpntal medial esquerdo (Area de
Brodmann 10) e giro frontal medial bilateral (Arda Brodmann 10). Além disso, maior
ativacdo do cortex orbitofrontal bilateralmenteegstassociado a melhora dos sintomas de
TOC nos pacientes respondentes.

E importante ressaltar que em todos os estudoaaenpes que responderam a TCC
apresentaram mudancas cerebrais, embora um maslalivecdo ainda ndo esteja definido.
Regides relacionadas a sintomatologia do TOC, coantex orbito frontal, giro cingulado

anterior e caudado direito, apresentaram suas;aggaegularizadas com o tratamento.

2.1.5 Estudos com Transtorno de Panico.

Segundo o DSM-IV, o Transtorno de Panico se caiaatpela presenca de ataques
de panico recorrentes e inesperados, seguidog@acypacao persistente acerca de ter outro
ataque de péanico, preocupacdo sobre as possiygisdgdes ou consequiéncia dos ataques
de panico, ou mudanca comportamental relevanteioeiada aos ataques.

A TCC é eficaz no tratamento do Transtorno do d¢arfRangé & Bernik, 2001;
Ventura, 2005). Entretanto, ha mudancas cerebraésdp o paciente responde a TCC?
Foram identificados dois estudos de neuroimagem B@&Wm investigando o0s substratos
neurobiolégicos da TCC em pacientes com panicckierat al, 2004; Sakai et al, 2006).

Prasko e al (2004) utilizando FDG-PET avaliaramnasiancas no metabolismo
cerebral regional decorrentes do tratamento com ©C@ntidepressivo. Os sujeitos foram
submetidos ao exame de PET antes e depois dasératas. Prasko et al (2004) concluiram
gue ambos os tratamentos foram eficazes no maaosjsittomas de panico. As mudancgas no
metabolismo cerebral nas regifes corticais forame#ieantes para ambos os tratamentos.
Houve aumento da atividade do metabolismo cerglorlemisfério esquerdo principalmente
nas regides pre-frontal, temporoparietal e ocdigitaingulado posterior. A diminui¢do foi

predominante na regido frontal do hemisfério estpjee na regido frontal, temporal e
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parietal do hemisfério direito. Ndo foram encoraiadhudancas na atividade metabdlica de
areas subcorticais.

Os resultados do estudo apontam que tanto o &atancom TCC quanto com
antidepressivos podem ativar o processamento teinpanrtical. Prasko et al (2004) em sua
discusséo apresentam que essa area paralimbipartazdo sistema de alarme que informa
sobre perigo externo, pois esta envolvida com acqgasamento de emocdes, avaliando
estimulos exteroceptivos e classificando-os comacenalmente significativos.

Sakai et al (2006) também utilizaram o FDG-PETapawestigar as mudancas na
utilizacdo de glicose cerebral regional associasa Keducdo da ansiedade apds o tratamento
com TCC. Os achados de neuroimagem apés a TCC aranel diminuicdo do
metabolismo no hipocampo direito, cortex cinguladerior ventral esquerdo, Gvula e
piramide do cerebelo esquerdo e ponte. O aumentmetabolismo de glicose cerebral
regional foi encontrado na regido pré-frontal mieddateralmente. Os achados sao
compativeis com a hipdtese que regibes acima daydamli podem ser moduladas

adaptativamente nos pacientes que respondem a TCC.

3. Predicao de Resposta

E possivel que a atividade metabodlica de regidevigmente associadas aos
Transtornos Mentais possa predizer a resposta & TR@lemos presumir que pacientes com
modelos particulares de metabolismo cerebral podesponder preferencialmente a um
determinado tipo de tratamento? A predicdo de stapoe tratamento € de grande
importancia clinica, pois o conhecimento do metabw cerebral pré-tratamento podera no
futuro auxiliar na escolha da intervencao maisdada para determinado paciente.

Brody et al (1998) utilizaram o FDG-PET para inigest se a atividade metabdlica de
regides previamente associadas aos sintomas dopd@&iam predizer a resposta a Terapia
Comportamental. O estudo concluiu que um metaboligra-tratamento mais alto no cortex
orbito frontal esquerdo estava associado com meakgposta ao tratamento com Terapia
Comportamental. Ao contrario, uma atividade metiabhdhais baixa no cértex orbito frontal
esquerdo estava associada com melhor respostaaménto com fluoxetina.

Os resultados de ambos os grupos de Terapia Ctanptal e medicacdo sugerem
gue pacientes com TOC com modelos particularesedabmlismo cerebral podem responder
preferencialmente a um determinado tipo de traté&mn&mody et al (1998) discutem que uma
possivel explicacdo para os resultados do grupoeticacdo € que o metabolismo do cortex

orbito frontal esquerdo antes do tratamento mogeadéncia para uma correlacdo positiva
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com gravidade dos sintomas iniciais na Y-BOCS.eHEs&lo pode indicar que a medicacéo é
menos efetiva em sujeitos com o transtorno maigegra

Brody et al (1998), em sua discussao, apontamagquieingdes atribuidas ao coértex
orbito frontal poderiam explicar porque um metadraldb mais alto nesta regido prediz
resposta melhor a Terapia Comportamental. Dentfera®es do cortex orbito frontal sédo
destacadas duas que poderiam estar relacionadaachados de seu estudo. Primeiro, o
cortex Orbito frontal € importante para mediar os$gs comportamentais em situagdes nas
quais o valor afetivo do estimulo muda, e em seguesisa &rea parece ter importante papel
na mediacdo da extincdo. No tratamento bem sucextido Terapia Comportamental, os
pacientes experimentam mudanca no valor afetivoeles atribuiam ao estimulo e assim
extinguem as compulsdes. Consequentemente, padg Bra@l. os sujeitos com metabolismo
mais alto pré-tratamento no cértex Orbito fronwdiam maior capacidade para mudar a
atribuicdo do valor afetivo do estimulo e logo aerimais capazes de extinguir as respostas
compulsivas. Dessa forma, essas habilidades plitssiBm melhor resposta a Terapia
Comportamental.

Bryant et al. (2008a) utilizaram ressonancia magaétincional para verificar se o
cérebro de individuos com TEPT que respondem dantemto com TCC é ativado de
maneira diferente ao cérebro dos que continuammpheado critério para o transtorno apés
o tratamento. Esses individuos foram monitoradoarde a visualizagdo de expressfes de
medo e neutras. Apesar de nao ter havido grupoatenbs autores observaram que os néo
respondentes ao tratamento apresentavam maiocéadivda amigdala bilateral e do cortex
cingulado anterior direito ventral durante a apnésgio dos estimulos antes do tratamento.
Os autores concluiram que, se o processamento dio realizado pela amigdala é excessivo,
pode ser mais dificil regularizar a ansiedade daram TCC, dificultando o sucesso
terapéutico. Contudo, a ativacdo aumentada doxcomegulado anterior direito predizer ma
resposta ao tratamento ndo era esperada, ja gtieagda desta regido esta envolvida no
processamento adequado do medo. Uma possivel adipara esse achado e que, como 0s
sujeitos foram monitorados durante a visualizag@@xpressdes de medo e neutras e essas
imagens eram apresentadas de forma rapida e n&ci@ae, pode nao ter havido tempo
suficiente para regides mais frontais responderesses estimulos.

N&o so a ativacdo, mas também o tamanho de detetasinmegides cerebrais podem
estar envolvidas na resposta ao tratamento com B@@nt et al. (2008b) observaram que
pacientes com TEPT respondentes ao tratamentartimmaior volume do cortex cingulado

anterior rostral do que os pacientes que nao ohbfivenelhora dos sintomas. Na medida em
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gue o volume dessa regido € maior, esses individaecem estar mais aptos a regular o
medo, processando-o de maneira mais adequadagmdanT CC.
4. Conclusdes

A TCC tem se mostrado eficaz no tratamento de sdramstornos mentais, embora
os efeitos neurobiologicos de sua atuacao aindansppuco conhecidos. A TCC favorece a
reestruturacdo dos pensamentos, a modificacdo dosmgntos e comportamentos e
promove novos aprendizados. Consequentemente enmaldancas sinapticas (Moraes, K,

2006). Este capitulo teve como objetivo apresentar regnstade estudos de neuroimagam e TCC nos

Transtornos de Ansiedade a fim de esclarecer $€Gpode promover alteracdes neurobioldgicas. Segaad

estudos apresentados, a TCC é capaz de modifatasidade neural disfuncional relacionada aos toanss de

ansiedade nos pacientes que responderam ao tratam&abe também ressaltar a importancia dos
estudos de predicdo de resposta ao tratamentm At@émento, estudos envolvendo TOC e

TEPT demonstram haver relacdo entre o tamanhdieag&o de areas cerebrais anteriores ao
tratamento e a resposta a TCC, ou seja, caraiasisteurais tanto morfolégicas quanto

funcionais podem indicar previamente ao tratames#ohd mais chance de resposta
terapéutica.

Outro aspecto particularmente interessante dizeresaos achados de neuroimagem
decorrentes do tratamento com T@E&susmedicagdo, revelando um caminho comum de
modificacdo cerebral. Esses achados sugerem, tmrigqme a psicoterapia com TCC e a
farmacoterapia, em alguns casos, podem ter sigoatuhcdo semelhantes (Furmark et al
2002; Baxter at al,1992; Prasko et al, 2004)

Os estudos publicados até 0 momento apontaram esnasbados de neuroimagem
estruturas que participam tanto dos circuitos carelenvolvidos com a extingdo quanto com
a regulacdo cognitiva da emocdo. Os resultados ranast que a TCC regularizou
especialmente os circuitos neurais disfuncionailgidos com a regulacdo de emocoes
negativas e extingdo. No entanto, esses achaddsnafio homogéneos, havendo necessidade
de pesquisas futuras.

A literatura aponta que muitos transtornos men&ssdo envolvidos com a
incapacidade de controlar o medo (LeDoux, 1998gamy& Kay, 1999) e dificuldade em
regular emocdes negativas (Mocaiber, 2005; Och&r@ross, 2005). Esses dados sugerem
gue o condicionamento de medo e a dificuldade guaeemocdes tem importante papel na
formacdo e manutencdo especialmente dos transtal@oansiedade. Mocaiber (2005)
ressalta que a pesquisa sobre o0s circuitos nedsaextincdo tem importante implicacéo

clinica. Isto porque os transtornos de ansiedaol@séparte caracterizados pela resisténcia a
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extingdo de reacdes emocionais aprendidas a estirankiogénicos e por comportamentos
de evitacao.

E importante ressaltar que o tratamento com TQ@ngle técnicas especificas que
permitem tanto a extingdo do medo condicionado tguanegulagéo cognitiva de emocdes.
Podemos mencionar para ilustrar as técnicas dese@oy distracdo e reestruturacao
cognitiva.

A reestruturagao cognitiva possibilita ao paciequestionar os fundamentos de seus
pensamentos, promovendo alteracdo na emocdo dentm¢Beck, J.,2007). Esta técnica
pode ser considerada como estratégias de regutagiutiva da emocao (Erk, Abler e
Walter, 2006; Ochesner & Gross, 2005).

A técnica de distracdo utilizada no tratamento ¢co@C favorece que o paciente
mude o fluxo de seu pensamento. A distracéo leeddcédo dos sintomas de ansiedade, uma
vez que auxilia o paciente a focalizar a atencdooeitnos estimulos, que nao estejam
causando desconforto fisico (Ventura, 2005). Osdest de regulacdo da emocéao fortalecem
a proposta terapéutica da TCC de que a diminuigdaatacao dos recursos atencionais nos
estimulos emocionais pode reduzir o impacto destedividuo, uma vez que os transtornos
de ansiedade podem ser parcialmente explicadodgutidade em engajar ou desengajar a
atencao nos estimulos ou situacdes negativas. (Mwc@005; Ochsner e Gross, 2005).

A técnica de exposicao favorece a extingdo do mmmlwlicionado. Durante as
exposicoes o paciente fortalece seu senso de tnéuzindo expectativas futuras de dano
e aumenta seu senso de auto-eficacia. A exposagaceice o teste da realidade e por meio da
constatacao real de que as consequéncias catzdrdfio vao ocorrer o individuo apresenta
reducdo da ansiedade e deixa de emitir as respesi@gdo. No entanto, € importante
ressaltar que a extingdo ndo se deve a perda dgrendizado, mas sim a formacao de um
novo que se superpde ao anterior e que inibe astspdeste (Bayon et al, 2006; Hermans et
al, 2006; Izquierdo, 2004; LeDoux, 1998; Quirk £t2®06). A memadria do medo, uma vez
estabelecida, é relativamente permanente (LeDo@28)1 Assim, a terapia através da
exposicdo favorece a ativacdo de areas que esteglanionadas ao controle da reacdo de
medo, promovendo a extin¢ao.

Concluimos, portanto, que a TCC é capaz de promowuelancas neurobioldgicas

associadas aos beneficios terapéuticos ja amplardentonstrados.
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