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RESUMO

Psicoterapias baseadas em evidéncias sdo tratamentos reconhecidos para diversos
transtornos psiquiatricos, como depressao, transtorno afetivo bipolar e transtornos de
ansiedade. A psicoterapia, associada ou ndo a psicofarmacos, esta relacionada a desfechos
clinicos favoraveis, como a remissdo de sintomas e estabilizacdo clinica. Além dos
desfechos citados, ha evidéncias de que as psicoterapias possam levar a alteracdes em
marcadores biologicos, tais como citocinas, neurotrofinas e metabolismo cerebral.
Estudar esses marcadores € uma ferramenta para entender os mecanismos fisioldgicos do
tratamento psicoterapico e compreender a progressdo da doenca na vigéncia dessa terapia.
O objetivo desta tese € analisar trés marcadores bioldgicos: fator neurotréfico derivado
do cérebro (BDNF), interleucina-6 (IL-6) e imagem por ressonancia magnética funcional
(FMRI) e suas associacfes com a resposta ao tratamento de psicoterapias baseadas em
evidéncias. O primeiro artigo desta tese revisou sistematicamente os niveis de BDNF em
pacientes com transtornos mentais submetidos a psicoterapias individuais, antes e ap6s 0
tratamento (k=8). Apesar da heterogeneidade dos estudos, os resultados sdo promissores
nos transtornos estudados, estando o aumento dos niveis da neurotrofina associados a
melhora clinica, no entanto os resultados em pacientes com diagnostico de depressao
tenham sido inconclusivos. O segundo artigo investigou um biomarcador de atividade
neuroldgica em pacientes com diagndstico de depressdo submetidos a psicoterapia: a
ressonancia magnética funcional, com paradigma e em repouso, através de uma revisdo
sistematica (k=19). Dentre mdltiplas areas, a revisao destacou o sistema limbico na
resposta a psicoterapia, area associada ao comportamento e emocdes. O terceiro artigo,
um estudo naturalistico, analisou 52 pacientes submetidos a uma das trés seguintes
modalidades de psicoterapias baseadas em evidéncia: terapia interpessoal, terapia
cognitivo comportamental e psicoterapia de orientacdo analitica em relacdo aos desfechos
de internag&o psiquiatrica, tentativa de suicidio, qualidade de vida, sintomas depressivos
e ansiosos associados aos niveis de IL-6. Os niveis de IL-6 nessa amostra ndo variaram
significativamente e os sintomas de depressdo, ansiedade e a qualidade de vida se
mantiveram estaveis, mas houve redugdo de tentativa de suicidio (de 48.07% dos
participantes para 3.84%; p=0.003) e internacdes psiquiatricas no periodo (de 40.38%
para 3.84% p=0.003). Os resultados demonstram o perfil grave dos participantes e o papel
da psicoterapia associada & medicacdo na estabilizacéo desses pacientes. Por fim, o quarto

artigo avaliou os niveis de BDNF de um estudo longitudinal naturalistico com amostra de



47 pacientes, considerando variaveis clinicas de historico de hospitalizacao psiquiatrica e
tentativa de suicidio associada a uso de psicofarmacos na resposta ao tratamento e o
impacto nos niveis de BDNF. Os resultados mostraram que o uso de litio esta associado
ao aumento dos niveis do marcador e que psicoterapias baseadas em evidéncia reduzem
internacdo (B 0.439; p=0.019) e tentativa de suicidio em pacientes com historico prévio,
porém os niveis de BFNF ndo se alteraram significativamente na amostra analisada
(p=0.855). Os achados obtidos reforcam a hipétese de que as psicoterapias baseadas em
evidéncia podem cursar com alteracdes fisiologicas na melhora clinica e sintomatica de
pacientes com transtornos mentais, porém, a interacdo com biomarcadores € complexa e
a literatura ainda incipiente. A expansdo do conhecimento destes mecanismos, a partir
dos marcadores estudados, € imprescindivel para o incentivo & pesquisa e o reforgo no

tratamento baseado em evidéncias com uso de biomarcadores.

Palavras-chave: Psicoterapias baseadas em evidéncia, Biomarcadores, Fator
Neurotréfico Derivado do Cérebro, Interleucina-6, Ressonancia Magnética Funcional,
Terapia Interpessoal, Terapia Cognitivo Comportamental, Psicoterapia de Orientacdo

Analitica



ABSTRACT

Evidence-based psychotherapies are recognized treatments for a variety of psychiatric
disorders, such as depression, bipolar affective disorder, and anxiety. Psychotherapy,
whether associated with psychotropic drugs, is associated to favorable clinical outcomes,
such as symptom remission and clinical stabilization. In addition to the outcomes, there
Is evidence that psychotherapies can lead to changes in biological markers, such as
cytokines, neurotrophins and brain activity. The evaluation of these markers is a tool to
understand the physiological mechanisms of psychotherapeutic treatment and understand
the progression of the disease during this therapy. Therefore, this thesis aimed to analyze
3 biological markers: brain-derived neurotrophic factor (BDNF), interleukin-6 (I1L-6) and
functional magnetic resonance imaging (fMRI) and their association with response to
evidence-based psychotherapies. The first article systematically reviewed BDNF levels
in patients undergoing individual psychotherapies, before and after treatment with
individual psychotherapy (k=8). Despite the heterogeneity of the studies, the results were
promising in the disorders studied, with the increase in BDNF levels being associated
with clinical improvement, although the results in patients diagnosed with depression
were inconclusive. The second article investigated a biomarker of neurological activity
in patients diagnosed with depression undergoing psychotherapy: functional magnetic
resonance imaging, with paradigm and at rest, through a systematic review (k=19). The
studies highlighted the role of the limbic system in the response to psychotherapy, an area
associated with behavior and emotions, which are altered in individuals with depression.
The third article analyzed 52 patients undergoing one of the following three modalities of
psychotherapies: interpersonal therapy, cognitive behavioral therapy and psychodynamic
psychotherapy and the outcomes of reduced psychiatric hospitalization, suicide attempt,
improvement in quality of life, associated depressive and anxiety symptoms. to interlekin-
6 levels. Interleukin-6 levels in this sample did not vary significantly and symptoms of
depression, anxiety and quality of life remained stable, but there was a reduction in suicide
attempts (from 48.07% of participants to 3.84%; p=0.003) and psychiatric
hospitalizations. in the period (from 40.38% to 3.84% p=0.003). The results demonstrated
the severe profile of the participants and the role of psychotherapy associated with
medication in patient stabilization Finally, the fourth article evaluated the BDNF levels
through a naturalistic longitudinal study with a sample of 47 patients, considering clinical

variables of psychiatric hospitalization history and suicide attempt associated with the use



of psychotropic drugs in the response to treatment and the impact on BDNF levels. The
results showed that lithium use is associated with increased marker levels and that the
therapy reduces hospitalization (B 0.439; p=0.019) and suicide attempts, but that BFNF
levels has not change significantly in the analyzed sample (p=0.855). The findings
obtained reinforce the idea that evidence-based psychotherapies lead to physiological
changes in the clinical and symptomatic improvement of patients with mental disorders.
Knowledge of this mechanism is essential for encouraging research and strengthening

evidence-based treatment using biomarkers.

Keywords: Evidence-based psychotherapy, Biomarkers, Brain-derived Neurotrophic
Factor, interleukin-6, Functional Magnetic Resonance Imaging, Interpersonal Therapy,

Cognitive Behavioral Therapy, Analytical Oriented Psychotherapy
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1- APRESENTACAO

Esta tese de doutorado, intitulada “Avaliagdo de marcadores biologicos e
associacdo com desfechos clinicos em pacientes com transtornos mentais submetidos a
psicoterapias baseadas em evidéncias”, foi apresentada ao Programa de Pos-Graduagao
em Psiquiatria e Ciéncias do Comportamento da Universidade Federal do Rio Grande do
Sul, em 09 de fevereiro de 2022.

Dois estudos que a compdem foram realizados no ambulatorio de Psicoterapia do
Servico de Psiquiatria do Hospital de Clinicas de Porto Alegre (HCPA). O servico oferece
psicoterapias individuais baseadas em evidéncias como Psicoterapia Interpessoal,
Orientacdo analitica e Cognitivo Comportamental a pacientes oriundos da rede basica de
salde ou de servicos do HCPA. O setor é referéncia na formacédo de terapeutas no Rio
Grande do Sul faz parte da formacao dos médicos residentes de Psiquiatria da instituicao.
Esta tese faz parte de um projeto “guarda-chuva”, denominado “Estudo longitudinal de
pacientes atendidos em psicoterapias baseadas em evidéncia em um ambulatério
especializado para transtornos mentais do SUS”, cujo objetivo ¢ analisar
longitudinalmente psicoterapias baseadas em evidéncias, com foco em preditores e
marcadores de resposta ao tratamento, fornecendo substrato para o fortalecimento das
terapias e 0 conhecimento sobre seus mecanismos de acao.

A motivacao do estudo foi a necessidade de aumento de investimentos em estudos
sobre psicoterapias que, embora sejam reconhecidamente indicadas no tratamento de
diversos transtornos mentais, possuem baixos recursos para estudos no tema. O
reconhecimento pela American Psychological Association sobre a necessidade de
esforcos no desenvolvimento de pesquisas em psicoterapias, associada ao investimento
do setor de satde, ensino e pesquisa na oferta do servico aos usuarios do Sistema Unico
de Saude (SUS) demonstram a relevancia do projeto. Exemplo disto foi o reconhecimento
do projeto “guarda-chuva” no edital 62/2014 da Coordenagdo de Aperfeicoamento de
Pessoal de Nivel Superior (CAPES), que consistia na formacdo em pesquisa médica de
alunos de medicina, que iniciaram o doutorado durante a graduacgéo, estimulando a
producdo académica e a qualificacdo de pesquisadores, contribuindo para o
desenvolvimento cientifico do pais.

Quanto ao perfil dos participantes, os pacientes do servico de psicoterapia do

Hospital de Clinicas de Porto Alegre apresentam caracteristicas distintas do perfil dos
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pacientes da maioria dos estudos na area, devido ao concomitante de psicofarmacos,
sintomas graves, histérico de internagdes psiquiatricas e tentativas de suicidio. Esse perfil
representa a complexidade e realidade da satude mental da populacdo. A indicacdo de
tratamento ndo-farmacologico associado, mesmo em casos complexos e em vigéncia de
tratamento com psicofarmacos, é fundamental e efetiva e o conhecimento dos
mecanismos de agdo das psicoterapias se faz ainda mais necessario. Considerando a
pertinéncia do tema, foram realizados quatro estudos de marcadores bioldgicos
associados a psicoterapias baseadas em evidéncias (duas revisdes sistematicas e dois
estudos naturalisticos), avaliando-se marcador inflamatério  (interleucina-6),
neurobioldgico (neuroimagem funcional) e atividade neurotréfica (BDNF) em estudo
naturalistico e a partir de uma revisdo sistematica.

O primeiro artigo consistiu em uma revisdo sistematica para avaliar a atividade
neurotrofica (BDFN) em pacientes com transtornos mentais submetidos a psicoterapias
individuais. Os niveis de BDNF foram mensurados antes e apds as psicoterapias, sendo,
em sua maioria, correlacionados com a melhora clinica. Foram consultados artigos das
principais bases de dados, seguindo o PRISMA (guia de revisdo sistematica),
considerados 0s seguintes termos: “transtorno mental”, “neurotrofina” e “psicoterapia”.
No segundo artigo, foi realizada uma revisdo sisteméatica de ressonancia magnética
funcional (fMRI) estatica e com paradigmas em pacientes com diagnostico de depressao
submetidos a psicoterapias individuais. Os achados foram correlacionados com o0s
desfechos clinicos apos as psicoterapias. Foram consultados artigos das principais bases
de dados, seguindo o PRISMA (guia de revisdo sistematica). Foram considerados 0s
termos: “transtorno mental”, “ressonancia magnética funcional” e “psicoterapia”.

O terceiro artigo foi realizado a partir dos dados obtidos do estudo longitudinal de
psicoterapias baseadas em evidéncias em pacientes submetidos a psicoterapia
interpessoal, cognitivo comportamental e orientacdo analitica no baseline e seis meses
apos o inicio do tratamento. Os desfechos primarios foram a reducdo de internagéo
psiquiatrica e de tentativa de suicidio, e os desfechos secundarios foram a melhora de
sintomas depressivos (mensurados pela Inventario de Depressdo de Beck), sintomas
ansiosos (Inventario de Ansiedade de Beck) e qualidade de vida (World Health
Organization Instrument to Assess Quality of Life Brief Version), todos os dados
correlacionados com os niveis de interleucina-6.

O quarto artigo foi realizado a partir dos dados obtidos do projeto guarda-chuva

em pacientes submetidos a psicoterapias baseadas em evidéncias nos estagios iniciais e



17

seis meses apos o inicio do tratamento. Os desfechos foram os niveis do BDNF, sintomas
depressivos e impacto da terapia na internacdo psiquiatrica, tentativa de suicidio e uso de
psicofarmacos.

Essa tese esta organizada na seguinte ordem: Introducdo, Objetivos, Artigo 1
(publicado na Frontiers in Psychiatry), Artigo 2 (submetido no Journal of Affective
Disorders), Artigo 3 (submetido na Psychotherapy Research), Artigo 4 (submetido na
Psychiatry Research), ConsideracGes finais e Anexos.
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2 - INTRODUCAO

Transtorno mental pode ser definido como uma condicdo de satde que modifica
cognicdo, emocdo e pensamento de um individuo, causando dificuldade no
funcionamento e na realizacdo das atividades diarias (Manderscheid et al., 2020). Os
transtornos psiquiatricos sdo prevalentes em todo o mundo, com inicio na juventude, o
qual impacta social e economicamente a populagéo ((Kessler et al., 2009; Trautmann,
Rehm, Wittchen, 2016). Embora prevalentes, uma minoria tem o diagndstico adequado e
a disponibilidade de oferta de tratamentos de qualidade (Wang et al., 2007; Whitley,
Palmer, Gunn, 2015), o que contribui para a cronicidade da doenca.

Embora haja um aumento expressivo da prevaléncia de transtornos mentais,
sobretudo nos ultimos meses em decorréncia da pandemia de COVID-19, levando a um
aumento global da discussdo acerca da importancia do diagnostico dessas patologias,
observa-se historicamente uma dificuldade de acesso ao tratamento dessas enfermidades
(Demyttenaere et al., 2013; Wu et al., 2021). O manejo dos transtornos mentais evoluiu
muito nas Ultimas décadas, destacando-se o advento da psicofarmacologia na década de
50, e, posteriormente, as terapias de neuromodulacdo, como eletroconvulsoterapia (ECT)
e (Staudt et al., 2019), classicamente, a psicoterapia - foco deste estudo. Apesar disso, 0s
tamanhos de efeito de psicoterapias e farmacoterapias para transtornos mentais ainda sao
limitados, sugerindo uma limitacdo de tratamento como atualmente conduzida
(Leichsenring et al., 2022).

Dentre diversas definigdes apresentadas na literatura, a psicoterapia pode ser
caracterizada como um tratamento em que o terapeuta e 0 paciente atuam conjuntamente,
para melhorar as condicdes psicopatoldgicas, 0 comprometimento funcional, atitudes,
pensamentos, afeto e 0 comportamento do paciente (Brent, Lolko, 1998). A psicoterapia
é uma modalidade de tratamento exclusivo ou adjuvante em diversos transtornos mentais,
como transtornos depressivos (Health Quality Ontario, 2017), de ansiedade (Bandelow,
Michaelis e Wedekind, 2017), afetivo bipolar (Swartz, Swanson, 2014), de personalidade
(Banyard, Behn e Delgadillo, 2021), abuso de substancias (McHugh, Hearon e Otto,
2020), dentre outros.

Embora as evidéncias sustentem que tratamentos psicologicos baseados em
evidéncias sejam eficazes, 0 acesso a essa modalidade de tratamento estd em queda. Nas
ultimas decadas nos Estados Unidos, por exemplo, houve uma reducdo de mais de 50%

de gastos com psicoterapia, seja isolada ou concomitante ao tratamento farmacoldgico
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(Olfson, Marcus, 2010), enquanto, no mesmo periodo, se observou um crescimento
exponencial em gastos com psicofarmacos (Lindsley, 2012).

O avanco no tratamento de doencas sofreu importante impacto apos a difusdo da
pratica baseada em evidéncias, na década de 90 (Claridge, Fabian, 2005). O termo
“baseado em evidéncias” foi definido por Sackett (Sackett et al., 1996) como 0 uso
consciente, explicito e judicioso das melhores evidéncias atuais na tomada de decisdes
sobre o cuidado de pacientes individuais. Em consondncia com as normativas cientificas
vigentes, a American Psychological Association definiu em 2005 a pratica da psicologia
baseada em evidéncias, destacando a experiéncia clinica, caracteristicas do paciente e a
pesquisa como fundamentais para bons resultados em psicoterapia. Destacou-se que, para
uma melhor evidéncia de indicagdes do tratamento, sdo necessarias pesquisas, revisoes,
ensaios clinicos randomizados, estudos de eficacia e processo, pesquisa qualitativa e
observacao clinica em psicoterapia (APA, 2006).

Um dos principais desafios das psicoterapias baseadas em evidéncias esta
relacionado a conducéo de pesquisas clinicas. A populacdo dos estudos ndo apresenta a
complexidade de comorbidades e variabilidade clinica do mundo real, o que dificulta a
generalizacdo dos resultados (Cook et al., 2017). Além disso, é fundamental conhecer os
mecanismos funcionais dos processos biolégicos das psicoterapias para maior
sustentacdo da sua eficacia (Carey et al., 2020).

Um estudo naturalistico sueco conduzido entre os anos de 2007 e 2010 avaliou
desfechos de pacientes de servicos ambulatoriais em atendimento psiquiatrico submetidos
a trés modalidades de psicoterapias individuais: terapia cognitivo-comportamental,
psicodindmica ou integrativa, com desfechos as foram analisadas a gravidade dos
sintomas, qualidade de vida e autoavaliacdo da satde. Os autores destacaram 0 ndmero
expressivo de perda de seguimento ao longo do seguimento, de 36%. Além disso, nao
houve diferenca nos desfechos clinicos se comparadas as trés modalidades de terapia,
tempo de tratamento ou diferenca entre os terapeutas. Os pacientes apresentaram melhora
na reducdo dos sintomas e recuperagdo clinica. (Werbart et al.,2013). Os achados do
estudo incentivaram a criagdo deste projeto para avaliagdo dos desfechos em outro

servico, no contexto de satde brasileiro.

2.1 Psicoterapias baseadas em evidéncia

A psicoterapia é uma modalidade de tratamento adjuvante ou isolada empregada
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amplamente em saude mental, sendo sua eficacia comparada ao de psicofarmacos em
diversos transtornos (APA, 2006).

Uma metanalise de 2014 envolvendo mais de 137 mil participantes comparou o
efeito da farmacoterapia e da psicoterapia em pacientes com diagnostico de transtornos
mentais. Os resultados mostraram que ndo havia diferencgas consistentes na eficacia dos
tratamentos com medicagBes ou psicoterapias nos estudos analisados. Além disso, 0s
autores destacaram que ha necessidade de investimento publico para maior compreensao
e comparacdo dos efeitos desses tratamentos (Huhn et al., 2014). Por fim, refletem que o
beneficio maior aos pacientes € a associacdo dessas modalidades terapéuticas.

Com o avango das terapias baseadas em evidéncia e o crescente aumento de
diferentes técnicas de psicoterapia, a American Psychological Association (APA) criou
em 2006 uma politica para as diretrizes de psicoterapias baseadas em evidéncias, definida
como integracdo das pesquisas disponiveis na area de psicoterapia, a experiéncia clinica,
acultura e, por fim, as preferéncias do paciente (19). O resumo destes pilares esta descrito

na tabela 1.

Tabela 1 - Politicas e defini¢des de Psicoterapias baseadas em evidéncias (APA,2006-

adaptado)

Politicas Definigéo

o Resultados cientificos das estratégias de intervencao, avaliagao e problemas
Melhor evidéncia de
) clinicos.
pesquisa
Relacionados as competéncias que geram resultados terapéuticos positivos,
que envolvem aspectos como avaliagdes clinicas, tomadas de decisdes,
. . conhecimentos interpessoais, competéncias profissionais, utilizacdo de
Prética clinica o ) o 3 o
evidéncia de pesquisas cientificas, compreensdo da influéncia das

diferengas individuais, busca de recursos e estratégias clinicas.

Consideracgdo das caracteristicas do paciente, tais como variagoes clinicas
Caracteristicas, valores dos transtornos, estagios da vida, fatores socioculturais e familiares,

e contexto do paciente contexto ambiental, preferéncias e valores.

L o Tomada de decisfes em colaboragdo com o paciente, 0 monitoramento do
Implicaces clinicas ]
progresso e ajustes ao tratamento.
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Um dos principais desafios das psicoterapias baseadas em evidéncias é conhecer
0s mecanismos de atuacdo das intervencdes, as diretrizes clinicas que necessitam ser
desenvolvidas e disseminadas, a mensuragéo da qualidade de intervencdo e metodologias
bem definidas para sistematizacdo e implementacdo de intervencdes baseadas em
evidéncias (The National Academies Press, 2015), o que reforca a necessidade de
investimento e pesquisa na area.

Com o objetivo de compreender a agdo das psicoterapias nos diferentes
diagnosticos de transtornos psiquiatricos, ha uma linha de pesquisa direcionada aos

mecanismos funcionais dos processos das psicoterapias a partir de marcadores biologicos.

2.2 — Psiconeuroimunologia - teoria inflamatoria e neurotréfica da depresséo

A fisiopatologia da depresséo é complexa. Dentre as teorias que procuram explicar
a origem, manutencdo, piora e remissdo dos sintomas dessa patologia, estdo a teoria
inflamatoria e neurotrofica.

No papel inflamatério da depresséo, as citocinas inflamatorias estdo alteradas na
depressdo aguda, associadas a resisténcia ao tratamento monoaminérgico. Citocina, como
a IL-6, atua em varios tecidos-alvo diferentes em todo o corpo, podendo precipitar uma
infinidade de eventos relevantes para a depresséao e bloquear seus efeitos pode evitar uma
maior escalada de respostas inflamatérias (Roohi, Jaafari e Hashemian., 2021)
Moduladores de citocinas, por outro lado, apresentam potencial de cura da depressao em
pacientes cronicamente inflamados (Kappelmann et al., 2018). Embora um nexo de
causalidade ainda ndo tenha sido estabelecido, ha evidéncias, pacientes com depressao
apresentam aumento niveis de citocinas pré-inflamatorias, mas os resultados conflitantes
tenham sido descritos. (Marques, Cizza e Sternberg, 2007).

O fator neurotréfico derivado do cérebro, assim como as citocinas, apresenta papel
importante na fisiopatologia e tratamento da depresséo. Ha evidéncias dos efeitos opostos
do estresse e do tratamento antidepressivo nos niveis de BDNF em éareas corticais e
subcorticais cerebrais. A reducdo do BDNF evocada pelo estresse estd implicada na
atrofia dendritica, declinio na neurogénese hipocampal, e comportamento tipo depressivo.
O efeito antidepressivo do BDNF estd implicado na remissdo da atrofia neuronal e do
declinio neurogénico (Chiou Y-J eHuang, 2019).

Considerando o papel inflamatério e da degeneracdo neuronal em determinadas

regides cerebrais, 0 uso de marcadores como citocinas, neurotrofinas e neuroimagem se
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mostram potenciais marcadores do transtorno depressivo e sua remissao apos tratamento.
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3 - REVISAO BIBLIOGRAFICA DA LITERATURA

3.1 Marcadores bioldgicos em psicoterapias

Em 1994, Schussler (Schussler, 2004) destacou que as abordagens para o
conhecimento da psicoterapéutica derivada de dados neurobiol6gicos em psicoterapia
eram escassas, mas fundamentais para o avango no tratamento de transtornos mentais.
Nos ultimos anos, observou-se crescimento nos estudos de marcadores biologicos neste
processo.

Transtornos mentais, como a depressdo, estdo intimamente relacionados com
comorbidades como doencas cardiovasculares, diabetes, doencas neurolégicas e
inflamatdrias (Cristea et al., 2019). A utilizacdo de marcadores bioldgicos, inicialmente
utilizados para o diagndstico e acompanhamento dessas patologias, comecaram também
a ser utilizados nos estudos dos processos fisiopatolégicos dos transtornos mentais e no
seu tratamento, como hemoglobina glicada (Doering et al., 2007), citocinas inflamatdrias
(O'Toole et al., 2018), cortisol (Fischer, Cleare, 2017), neurotrofinas (Lester et al., 2012),
eletroencefalograma (Unterrainer, Chen e Gruzelier, 2014), ocitocina (Zilcha-Mano et al.,
2020) exames de neuroimagem (Chakrabarty, Ogrodniczuk e Hadjipavlou, 2016), entre
outros.

Biomarcadores sdo definidos como indicadores de processo bioldgico normal,
processo patogénico ou respostas a uma intervencdo (FDA-NIH,2016). Tém sido
empregados em complemento ao diagnostico de doengas e tratamentos oncoldgicos,
cardiovasculares, genéticos, imunoldgicos e psiquiatricos (Hulka, Griffith, Wilcosky,
1990). Na psiquiatria, podem ajudar a elucidar a etiologia dos mecanismos funcionais dos
mecanismos de acdo das psicoterapias, permitindo uma escolha de modalidade mais
precisa, juntamente com a compreensao sobre 0s processos envolvidos no seu tratamento,

seja como preditor ou marcador de resposta a terapia.

3.1.1 Fator neurotrofico derivado do cérebro (BDNF)

Neurotrofinas séo peptideos responsaveis pela sobrevivéncia, desenvolvimento,
fungéo e plasticidade neural (Lewin, Barde, 1996). Também estdo relacionadas com a
fisiopatologia e mecanismos de agdo dos tratamentos farmacoldgicos e psicologicos

(Castrén, 2014). Dentre as neurotrofinas conhecidas até o presente momento, uma das
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mais estudadas é o fator neurotréfico derivado do cérebro (BDNF), presente no sistema
nervoso central, é capaz de atravessar a barreira hematoencefélica, o que permite estimar
seus niveis a partir de amostras de sangue periférico (Sanchez et al., 2011).

Os niveis de BDNF estdo alterados em diversos transtosnos mentais, como
transtornos de ansiedade (Suliman, Hemmings e Seedat, 2013), depressivos (Yu, Chen,
2011) e alimentares (Hashimoto et al., 2005). Seus niveis apresentam varia¢fes apos
farmacoterapia e psicoterapia (Emon et al., 2020), estando associados a melhora clinica.

Esta neutrofina possui um precursor chamado de pre-proBDNF, convertido em
pro-BDNF e, por fim, convertido em BDNF (Autry, Monteggia, 2012). O BDNF atua
quando se conecta ao receptor TrkB, que é abundante no hipocampo, desencadeando
cascatas de fosforilacdo e sinaliza¢Oes, que vao atuar em neurdnios hipocampais (Phillips
et al., 2014). O hipocampo faz parte do lobo limbico, importante na aprendizagem,
memoaria e comportamento emocional (Anand, Dhikav, 2012). Estudos de neuroimagem,
por exemplo, demonstram aumento do volume do hipocampo e aumento da sua atividade
funcional apds terapia cognitivo comportamental (Moustafa, 2013; Chalah, Ayache,
2018).

A ativacdo do hipocampo e de outras regiGes cerebrais em pacientes com
transtornos mentais submetidos a psicoterapias desencadeia 0 aumento do BDNF. Uma
vez que os niveis periféricos de BDNF representam a concentragdo no sistema nervoso
central (Klein et al., 2011) esta neurotrofina representa um potencial marcador bioldgico
de resposta a psicoterapia. Apesar disso, antes da realizacdo desta tese, ndo identificamos
na literatura uma revisdo sistematica avaliando os niveis de BDNF pré e p6s-psicoterapias
em pacientes com diagnoésticos de transtornos mentais. O esquema de modulacdo dos
niveis de BDNF em funcdo de estressores e impactos no humor, cognicdo e afeto estdo

ilustrados na figura 1.
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Figura 1 — Mecanismo da fisiologia do BDNF na psicoterapia (Groves, 2007)
3.1.2 Interleucina-6

A interleucina € uma citocina responsavel pela ativacao e diferenciacdo de células
imunes, apresentando propriedades pré-inflamatorias e anti-inflamatérias (Justiz, Qurie,
2021). Embora o papel das interleucinas como a IL-6 seja bem conhecido na
fisiopatologia de doengas autoimunes como a artrite reumatoide (Srirangan, Choy, 2010),
osteoartrite (Shimura et al., 2017) e esclerose multipla (Koutsouraki et al., 2011), sabe-se
também que as interleucina-6 tem a¢6es na fisiologia do sistema nervoso central, com
alteracdo da sua expressdo em doengas neurodegenerativas como Alzheimer e Parkinson
(Spooren et al., 2011).

Associado ao padréo inflamatorio nas doencgas autoimunes, observou-se nesses
quadros a presenca de sintomas depressivos, levando a teoria de que o componente
inflamatorio pudesse estar envolvido na fisiopatologia desse transtorno mental
(Ratnayake et al., 201). Em situacOes de estresse, que podem desencadear transtornos
como ansiedade e depressdo, ocorre aumento dos niveis de IL-6, levando a disfungéo do
eixo hipotalamo-hipdfise-adrenal, causando alteragdes na neurotransmissdo sinaptica e
reducdo de fatores neurotréficos, como BDNF e aumento dos niveis de interleucinas
(Ting, Yang e Tsai, 2020), conforme ilustrado na figura 2.

Revisdo sistematica avaliou efeito da terapia cognitivo comportamental nos niveis
de citocinas pré-inflamatodrias em pacientes com depressdo maior, demonstrando reducao
dos niveis séricos de IL-6 ap0s a intervencdo (Lopresti, 2017), embora outros estudos nao
tenham demonstrado alteracdo nos niveis desta citocina (Moreira, Cardoso e Mondin,
2015; Keri, Szabo, Kelemen, 2014)
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Figura 2- Papel da interleucina no tratamento de depressédo (Ting, 2020)

Estudo que analisou tratamento experimental com Tocilizumab, que atua
bloqueando a via de sinaliza¢do da interleucina-6 ndo resultou em reducédo de sintomas
depressivos e sim no aumento dos sintomas, indicando a complexidade do envolvimento
dessa interleucina nos transtornos mentais (Knight et al.,2021).

Embora se espere uma relacdo antagonica dos niveis de BDNF e de interleucina-
6 em resposta ao tratamento psicoterapico, estudos demonstram que ndo ha,
necessariamente, correlacdo entre esses fatores, podendo os niveis de BDNF se elevarem
apos o tratamento, enquanto os niveis de IL-6 se mantém estaveis (Patas et al., 2014), o
que pode ser explicado pela agéo anti-inflamatoria da interleucina ou seu potencial como

marcador inflamatdrio em fase aguda (Tanaka, Narazaki, Kishimoto,2014).

3.1.3 RESSONANCIA MAGNETICA FUNCIONAL

A ressonancia magnética funcional € um método de imagem que avalia mudancas
regionais e variagbes no metabolismo cerebral, a partir da concentragdo da
desoxihemoglobina. As alteracdes do nivel de oxigénio no sangue (BOLD) podem ser

analisados quando o individuo se encontra em repouso (resting-state) ou quando executa



27

alguma atividade (paradigma) (Glover, 2011).

O método de analise do estado de repouso ou em atividade possui diferentes
metodologias. Os modelos védo desde interacdo psicofisioldgica, quando areas cerebrais
apresentam variacao a depender da atividade executada até a estimativa de correlacéo das
areas de interesse previamente definidas. Um resumo esquematico dos métodos

empregados na anélise de fMRI em paradigma ou repouso esté apresentado na figura 3.

Ressonanca
Magnética
Funcional
I
] |
Paradigmas Repouso
Modelo linear geral Conectividade Funcional
Interagdo psicolagica Homofeneidade regional
Modelo de equacdo estrutural || Amplitude de flutuacdo de baixa
Modelo dindmico causal frequéncia » o
Estimacdo de causalidade de || Componente de analise principal
Granger Componente de analise
Andlise multivoxel independente
Teoria dos Grafos

Figura 3 — Métodos de imagem de fMRI (Zhan, Yu, 2015)

Cada vez mais a ressonancia magnética funcional tem sido utilizada para
monitorizagdo, diagnostico e acompanhamento de resposta a tratamento. E possivel, por
exemplo, comparar a diferenca de ativagdo de determinadas regides cerebrais entre
individuos saudaveis e aquele com transtornos mentais (Zhan, Yu, 2015), permitindo uma
maior compreenséo da fisiopatologia e sintomas relacionados aos diferentes transtornos.

Seu uso no entendimento de transtornos mentais na area de neuropsiquiatria tem
se mostrado promissor. Meta-anélise de 2017 de estudos de reavaliagdo cognitiva
utilizando fMRI em pacientes com transtornos de humor ou ansiedade demonstrou
ativacdo em regides relacionadas a experiéncia emocional e mecanismos compensatorios,
estratégias de regulacdo da emocdo de reinterpretacdo e estratégias de distanciamento,
permitindo maior compreensao acerca da reavaliacdo cognitiva nessas patologias (Pico-
Pérez et al., 2017).
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O exame de neuroimagem como biomarcador em transtornos psiquiatricos
também se mostra promissor, avaliando atividade em regides cerebrais ou conectividade
entre &reas do cérebro para suscetibilidade a psicose (Andreou, Borgwardt, 2020)
depressdo ansiosa (Andreescu et al., 2009), diagndstico e progndstico em transtorno
afetivo bipolar (Houenou et al., 2012), entre outros.

Assim como biomarcador de transtornos psiquiatricos a ressonancia magnética
funcional tem potencial como marcador no tratamento de transtornos mentais,
especialmente de psicoterapias. Revisao sistematica de 2018 avaliou mecanismos neurais
e preditores de resposta a psicoterapia em pacientes com depressdo e ansiedade,
diminuicdo da ativacdo nas regides limbicas (Marwood et al., 2018). Apesar disso, a
utilizacdo do exame de neuroimagem como marcador de resposta a psicoterapia em
depressdo permanece no campo de pesquisa, sendo fundamental mais estudos para

ampliacdo do conhecimento na area.
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4 - JUSTIFICATIVA

As psicoterapias baseadas em evidéncia sdo uma modalidade de tratamento
indicada para diversos transtornos mentais e seus desfechos clinicos tém sido
relacionados com alteragdes em marcadores biologicos. Existe uma lacuna na literatura
no que tange a compreensdo dos mecanismos neurobiolégicos da agdo das psicoterapias
para corroborar a efetividade desta préatica, contribuindo para a reducdo em investimento
nesse tipo de intervencdo. Além disso, os estudos que correlacionam diferentes variaveis
nessa modalidade terapéutica ainda sdo escassos, se comparado aos estudos
farmacoldgicos, 0 que compromete o conhecimento sobre seus mecanismos de acdo e
maior recomendacao desta modalidade terapéutica. Portanto, é fundamental aprofundar a
anélise de marcadores reconhecidamente associados aos referidos transtornos e avaliar

criticamente como seu potencial indicador de resposta ao tratamento.
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5-OBJETIVOS

5.1 OBJETIVO GERAL

Estudar os marcadores biologicos: BDNF, Interleucina-6 e neuroimagem:
ressondncia magnética funcional (fMRI) em pacientes com transtornos mentais

submetidos a psicoterapias individuais.

5.2 OBJETIVOS ESPECIFICOS

5.2.1 - Objetivo 1

Revisar sistematicamente a literatura no que tange aos niveis de BDNF antes e
apos psicoterapias baseadas em evidéncias e a relacdo com desfechos sintométicos em
pacientes com diagndstico de transtornos mentais através de uma revisdo sistematica da

literatura (artigo #1)

5.2.2 - Objetivo 2

Revisar sistematicamente a literatura no que se refere as alteracdes funcionais
avaliadas por fMRI em pacientes com diagnostico de depressdo submetidos a
psicoterapias baseadas em evidéncias através de uma revisdo sistematica da literatura
(artigo #2);

5.2.3 - Objetivo 3

Investigar alteracfes nos niveis de interleucina-6 em pacientes com transtornos
mentais submetidos a psicoterapias individuais e a relacdo com desfechos clinicos e
sintomaticos, especialmente quanto ao nimero de internacGes psiquiatricas previas e

tentativa de suicidio a partir de um estudo naturalistico (artigo #3);

5.2.4 - Objetivo 4

Investigar alteracfes nos niveis de BDNF em pacientes com transtornos mentais
submetidos a psicoterapias baseadas em evidéncia e a relagdo com desfechos
sintomaticos, especialmente quanto ao nimero de internacGes psiquiatricas prévias,
tentativa de suicidio e efeitos de psicofarmacos nos niveis da neurotrofina em um estudo

naturalistico (artigo #4).
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6 - METODOLOGIA

Para os artigos 1 e 2 foram realizadas revisdes sistematicas, com busca nas
principais bases de dados: PubMed, EMBASE, PsycAtrticles, SCIELO, Web of Science,
and CENTRAL, e protocolo publicado previamente no PROSPERO (CRD42018108144
e CRD42020169652).

Os dados dos artigos 3 e 4 foram obtidos a partir do projeto guarda-chuva,
denominado LIPO (Longitudinal Investigation of Psychotherapy Outcomes) (Gongalves
et al., 2019), com pacientes submetidos a psicoterapias individuais no servico de
Psiquiatria do Hospital de Clinicas de Porto Alegre. O projeto previa seguimento por 6
meses, com pacientes maiores de 18 anos, diagndstico de transtorno mental, submetidos
a psicoterapias individuais no Ambulatério de Psicoterapia do Hospital de Clinicas de
Porto Alegre (HCPA), Rio Grande do Sul, Brasil, entre os anos de julho de 2016 a agosto
de 20109.

Os pacientes com indicacdo de psicoterapia foram avaliados por médico residente,
com a aprovacao de um preceptor e apds, encaminhados para um dos seguintes trés tipos
de psicoterapias individuais: psicoterapia psicodindmica, terapia cognitivo-
comportamental (TCC) e terapia interpessoal. A terapia era realizada por médicos
residentes do servico de psiquiatria do HCPA, sob supervisdo, dentro da instituicdo. O
grupo de pesquisa ndo influenciou na escolha da terapia e ndo houve exclusdo por
diagndstico de transtorno mental para adesdo a pesquisa.

Os critérios de inclusdo e exclusdo das psicoterapias estdo detalhados nas
metodologias dos artigos 3 e 4. Os instrumentos e analises estatisticas de cada estudo
estdo detalhados em cada um dos estudos, na sessdo de metodologia. As amostras
coletadas foram computadas atraves dos questionarios de qualidade de vida, sintomas
depressivos e ansiosos para correlagdo com a interleucina-6 e sintomas depressivos para

mensurar os niveis de BDNF, conforme figura 4.
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Figura 4 — Coleta de dados e estratificacdo de analise de BDNF e IL-6

6.1 Aspectos éticos

O projeto faz parte de do projeto guarda-chuva intitulado ‘Estudo longitudinal de
pacientes atendidos em psicoterapias baseadas em evidéncia em um ambulatério
especializado para transtornos mentais do SUS’, aprovado pelo cujo Comité de Etica e
registrado sob o numero 15-0097. As revisdes sistematicas, por utilizarem dados de

artigos ja publicados, ndo necessitaram de aprovacédo pelo Comité de Etica.
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Abstract

Background: Brain-derived Neurotrophic Factor (BDNF) is considered the main
cerebral neurotrophin and is produced in the central neural system and peripherals. Its
levels are reduced in patients with several psychiatric disorders, but it is unclear if the
response to psychotherapy can alter its concentration.

Objective: To carry out a systematic review evaluating the effects of individual
psychotherapy in BDNF levels in patients with mental disorders.

Methods: The databases PubMed, EMBASE, PsycArticles, SCIELO, Web of Science,
and CENTRAL,; the last search was performed on October 2019 for trials evaluating the
effects of individual psychotherapy in BDNF levels in adults with mental disorders.
PROSPERO registration: CRD42018108144.

Results: Eight of 293 studies were included. A rise in BDNF levels was observed in

depressive patients when psychotherapy was combined with medication. Patients with
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post-traumatic stress disorder (PTSD) who responded to therapy presented a raise in
BDNF levels mostly when combined with physical activity. There was a rise in BDNF
levels in those who responded to psychotherapy in patients with bulimia, in borderline
patients, and in insomniacs.

Conclusions: The BDNF seems to present variations after psychotherapy especially in
patients with bulimia, PTSD, insomnia, and borderline. These subjects also have
symptom reduction. Thereby, BDNF could be a supplemental tool to analyze the success
to psychotherapy. BDNF levels in patients with major depression after therapy are still
controversial and the short follow-up of most studies is a limiting factor.

Keywords: psychotherapy, brain derived neurotrophic factor, BDNF, mental disorders,
systematic review

Introduction

Psychotherapy is a well-grounded treatment for mental disorders with outcomes similar
to pharmacotherapy (1). Psychotherapeutic interventions consist of exposure to stimuli,
content resignification, and behavioral changes via interpersonal interaction (2). It acts
on cognition and leads to symptoms remission, the formation of new neural networks,
and can consequently lead to changes in demeanor (3). The neurotrophins are peptides in
the central nervous system, and the most abundant is brain-derived neurotrophic factor
(BDNF) (4), which stands out among the responsible factors in the formation of new
neural networks that result in improved symptomatology.

BDNF is a neurotrophin that is more concentrated in certain regions of the brain such as
the pre-frontal cortex and the hippocampus (5)—regions where complex cognitive
processes occur including memory, personality, and emotional control. Therefore,
psychotherapy stimulates these areas (6) reflecting on psychological symptom remission
and resulting in a rise in BDNF levels.

Peripheral BDNF concentrations are lower in people with neuropsychiatric and
neurodegenerative diseases (7, 8) versus matched controls. There is also signaling
interference of this peptide in limbic areas related to emotion such as the hippocampus
(9) that may contribute to the maintenance of the diseases.

BDNF levels also rise after antidepressant treatment, and increase in BDNF are associated
with symptom improvements (10, 11); thus, it might be a potential mediator of the
antidepressant treatment (12). Beyond pharmacological treatment, it is possible to
observe increases in this neurotrophin's levels via electroconvulsive therapy (13) and

physical activity (14) concurrent to the remission of psychological symptoms. Previous
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reviews of psychotherapies showed few potential response biomarkers for this treatment
in patients diagnosed with PTSD such as the 5-alfa-reductase, heart rate changes (15),
glucocorticoid metabolism, gene methylation, (16) and structural brain changes (17).

Despite the promising effects of psychotherapy response biomarkers, there is no
systematic review evaluating the effects of individual psychotherapy in BDNF levels.
Therefore, the objectives of this study are to: 1) evaluate if there are any changes in BDNF
levels in people with mental disorders following individual psychotherapy and 2) evaluate

if these changes are associated with symptom improvement.

Methods

Study Eligibility

This review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (18). The protocol was registered on PROSPERO:
CRD42018108144.

Inclusion Criteria

The study population defined: patients over 18 years old, both genders, previously
diagnosed with psychiatric disorders and/or mental disorders by qualified professionals
and with its pathology described in the Diagnostic and Statistical Manual of Mental
Disorders (DSM V).

The interventions of interest for the study: in-person individual psychotherapy: cognitive
behavioral therapy, psychoanalysis, eye movement desensitization and reprocessing
(EMDR), dialectical behavior therapy, interpersonal psychotherapy, analytically-oriented
psychotherapy, and acceptance/commitment therapy, without limit of sessions or length
of treatment.

Control groups defined: patients with no mental disorders or patients with psychiatric
disorders submitted to other comparative treatments that are not psychotherapy, such as
physical activity, meditation, and electroconvulsotherapy.

For the outcome, BDNF levels and disorder symptoms (according to symptom scales)
were measured at two different times before and after psychotherapy exposure. Only
serum or plasma BDNF levels were considered.

We included longitudinal randomized or non-randomized clinical trials as well as

prospective and retrospective cohort studies; there was no language restriction, and any
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year of publication was considered including studies in progress.

Exclusion Criteria

Patients undergoing only group therapy, online therapy, those without pre and post
intervention BDNF serum or plasma levels, and patients who did not have their symptoms
evaluated pre and post intervention were not included. Cross-sectional or case reports

were not considered.

Search Strategy and Study Selection

The titles and/or abstracts were obtained by two independent evaluators (FC and HM) by
searching the following databases in October 2019: PubMed, EMBASE, PsycArticles,
Scielo, CENTRAL, and Web of Science. The following terms were used for the research
in PubMed: (“cognitive behavioral therapy” OR CBT OR “cognitive behavior therapy”
OR “cognitive behavior treatment” OR “cognitive-behavioral treatment” OR “cognitive
behavior therapy” OR “cognitive behaviour treatment” OR “cognitive behavioral
therapy” OR “cognitive behavioural treatment”) OR [(psychotherapy OR
“psychotherapeutic processes”) OR “Cognitive Therapy” OR (“psychotherapy, brief” OR
“short-duration psychotherapy”) OR “interpersonal therapy” OR “analytical
psychotherapy” OR “eye movement desensitization and reprocessing” OR EMDR] AND
(“brain derived neurotrophic factor” OR BDNF OR neurotrophin OR neurogenesis OR
“nerve cell plasticity” OR “brain plasticity” OR “nerve plasticity” OR “neural plasticity”
OR neuroplasticity). The terms were adjusted according to the protocols in each
database.The searches in each database were realized twice by two independent
evaluators, adapting pre-defined terms following the protocol for each base (such as Mesh
terms for PUBMED and thesaurus for Embase, for example). In any divergence regarding
the abstracts of each database, an independent third party realized a new search.
Independent search results were confronted and divergences were resolved by a third
independent party. Abstracts from “grey literature” were only considered if available in
the evaluated databases.

The study selection was conducted in two steps. First, the title and abstract of the articles
obtained in the search were analyzed by two independent authors (FC and HM) and
selected according to the inclusion and exclusion criteria. Next, the remaining articles
were read in full. A third reviewer was recruited in case of any disagreement on the

inclusion or exclusion of studies at any stage.
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Data Extraction and Analysis

Two authors, independently, extracted data on the following metrics, previously defined
in pilot forms: year of publication, country, study design, patient precedence, sex, number
of participants, disorder type, therapy type, therapy length, total of sessions, BDNF
(plasma or serum), mean and standard deviation of BDNF levels (pre and post
intervention), symptom measures, and complementary therapies (pharmacotherapy or
else).

Assessment of Risk of Bias

Two instruments were used to evaluate the “Assessment of risk of bias”: The New Castle-
Ottawa (19) was indicated for longitudinal non-randomized studies. It evaluates aspects
such as selection, comparability, and outcome (Table 1). Its scores vary between 0
(highest bias) to 9 points (lowest bias). The Cochrane Collaboration's tool assessed risk
of bias for randomized studies (Table 2) (28). This allows evaluation as “high”, “low”, or
“unclear” risk of bias for each domain: selection, attrition, detection, performance,
reporting, and others. The intra-study risk of bias was also included (Table 3). There was
no exclusion of articles, regardless of the score, due to the small number of studies
obtained, but the restrictions were considered when analyzing the individual results.
Searches Results
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A total of 4,895 references were found. Of these, 1,808 were duplicates and excluded.

Thus, 3,087 abstracts were evaluated in terms of title and abstract followed by exclusion

of 2,995 by criteria shown in the figure below. At the full-text stage, 92 articles were read

in full, and 8 articles were added to the review and inspected followed by two proofreaders

(Figure 1).

Main Mental Disorders Studied

The main features of the studies are detailed in Table 4. We found studies evaluating
BDNF levels in people with major depressive disorder (k=3), PTSD (k=2), bulimia (k=1),
borderline disorder (k=1), and sleep disorder (K=1) with a predominance in women in

five studies (55, 5-100%); three studies have a predominance of male patients. The

number of patients varied between n=7 and n=115. Most patients came from outpatient

clinics (k=4), and the treatment extent was 4 weeks to 12 months.
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TABLE 1 | Evaluation of the methodalogical quality of longitudinal studies using the Newcastle-Ottawa scale.

Study Selection Comparability Outcome Total

Representativeness  Selection of Ascertainment Outcome of interest was Comparability Assessment Follow-up Adequacy

the non not present at start of of outcome long of follow
exposed study enough up
Koch et * - - = = 6
al. (20)
Yamada * v hid : " B
etal. (21)
Park et * v - o " B
al. (22)
Perroud * = - - = = 7
etal. (23)
Rusch et * v hid : * " 7
al. (24)

*Correspond to criteria (1 point).
“*Correspond to criteria (2 points).

TABLE 2 | Evaluation of the methodological quality of randomized studies using Cochrane Collaboration's tool for assessing risk of bias for studies.

Silva et al. (25) Powers et al. (26) Yan et al. (27)
Domain
Random sequence generation Low risk Low risk Low risk
Allocation concealment Low risk Low risk Low risk
Blinding of participants and personnel Low risk Low risk Low risk
Blinding of outcome assessment Low risk Low risk Low risk
Incomplete outcome data Low risk Low risk Low risk
Selective reporting Low risk Low risk Low risk
Other sources of bias Low risk Low risk Low risk
TABLE 3 | Evaluation of Intra-study bias risk of studies included.
Study Clear definition of the Clear definition of Independent results evaluation? (by Sufficient Selective loss Identified and
study population? results and evaluation? a third party, for example) follow-up during follow up? clear limitations?
time?
Koch YES YES NO NO NO YES
et al. (20}
Silva et al. YES YES NO YES NO YES
(29
Powers YES YES NO YES NO NO
et al. (26)
‘Yamada YES YES NO NO NO YES
et al. (21)
Park et al. YES YES NO NO NO YES
(22)
Perroud YES YES NO NO NO YES
et al. (23)
Yan et al. YES YES NO YES NO YES
0]
Rusch YES YES NO YES NO YES
et al. (24)

Main Clinical Measures Evaluated and Diagnosis Criteria

The diagnostic criteria of the Diagnostic and Statistical Manual of Mental Disorders IV
(29, 30) (k=3), SIDES (Structured Interviews for Disorders of Extreme Stress) (31) (k=1),
Mini International Neuropsychiatric Interview (MINI-PLUS) (32) (k=1), Classification
and Diagnostic Criteria for Mental Disorder in China 3 (CCMD-3) (33), and Epworth
Sleepiness Scale (ESS) (34) were used. Different scales were used for the symptom
evaluation: Hamilton Depression Rating Scale (35), (BDI) Beck Depression Inventory
(36, 37), PTSD Symptom Scale-Interview Version (38), State—Trait Anxiety Scale (39),
Clinical Global Impression Change Scale (CGI-CS) (40), (BIS-10): Barrat Impulsiveness
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Scale (41), (CTQ): Childhood Trauma Questionnaire (42), (SCID-II): Screening
Interview for Axis Il Disorder (43), (PSIQI): Pittsburgh Sleep Quality Index (44), (QIDS-
SR): Quick Inventory of Depressive Symptomatology (45), (PCL-M): PTSD Checklist-
Military Version (46), and (SF-36): Short From Health Survey-36 (47).

All studies presented symptom reduction on these scales. Three articles branched the
patients into responders depending on the reduction of 50% of the HAMD (20) or BDI
(23). baseline and CGI-C scores above the “much improved” level after therapy (22).

Complementary Psychopharmacotherapy

Three of the articles included psychopharmacotherapy as a complementary therapy.
Those diagnosed with insomnia could use automatic positive airway pressure (APAP).
Only one study included physical activity versus complementary therapy (19). Six of the

eight studies analyzed plasma levels of BDNF, and two opted for serum levels.

Psychotherapy, Scales, and BNDF Levels

The main results of individual studies are described in Table 5. No significant changes in
BDNF levels were observed in depressive patients and those who submitted to
interpersonal therapy: [baseline responders (mean +SD): 3.3+.3.7 x non-responders
2.8+1.3 p=0.68; Day 21-responders: 3.4 +3.6 x non-responders 3.1+2.3 p=0.97] (17) or
Cognitive-Behavioral Therapy [pre-treatment (mean +SD) 1.387+0.26; post-treatment
1.328+0.3, p= 0.294] (18). However, the responders initially had a higher level of
neurotrophin and a higher increase versus non-responders (17). In a study of medication
associated with therapy, the group using only vortioxetine had a significant difference in
BDNF levels between intervention and control groups in baseline and after. The group
who underwent CBT associated with medication had a significant increase versus the
control group (p<0.001) (27).

Two studies (19, 28) in PTSD patients have shown increased levels of BDNF after
intervention in different modalities: exposure therapy (19) and eye movement
desensitization and reprocessing (28). The first study related elevation of neurotrophin
when psychotherapy was associated with physical activity (mean £SD) (pre: 1.38 x post:
3.73). Their values were not expressive in isolation (pre: 1.77 x post: 1.75) and PSSI: PE
(prolonged exposure therapy): (mean +SD) 37.00 (8.25); PE+ Exercise: 42.00 (5.2) (19).
However, the second study indicated that patients who presented a clinical response or

symptom remission symptoms had higher increases in BDNF than those who did not
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respond to treatment [responders: (mean +SD 4435.6+1273.4; non-responders
2789+643.2; p 0.025)]. There was an association between the increase of BDNF levels
and symptoms reduction such as anxiety, phobia, and dissociation after EMDR in patients
with PTSD (19).

TABLE 4 | Characteristics of included studies.

Study N Design Compl tary Setting patient Time BDNF Clinical Measure

(M/F) Therapy extraction
Koch et al. (20) 27 Mot randomized Without medication Inpatient and 12-16 Plasma HAMD

12/ outpatient sessions

15) (B weeks)

Silva et al. (25) 42 Randomized clinical Without medication Outpatient 16 sessions Serum BOI-II

(7/35) trial {12 wesks)
Powers et al. (26) 9 Randomized clinical ET + Exercise No information 12 sessions Plasma PSSl

(1/8)  trial psychopharmacological (12 weeks)
Yamada et al. 8 Mot randomized Without medication Cutpatient 4 weeks Plasma EDI, BDI and STAI
(21 (8/0)
Park et al. (22) 7 Mot randomized ‘Without medication (%) No information B sessions Plasma cal

©r7)
Perroud et al. 115 Not randomized psychopharmacological Outpatient 4 weeks Plasma B0, BIS-10, CTQ, SCID-I
(23) (7

108)
Yan et al. (27) 41 Randomized clinical psychopharmacelogical No information 12 months Serum HAMD

22/ trial

19)
Rusch et al. (24) 44 Not randomized APAP Outpatient 4-B biweskly Plasma  PSQI, QIDS-SR, PCL-M, SF-

psychopharmacological 36

APAP, automatic positive airway pressure; BOI N, Beck Depression lnventory If; BDI, Beck Depression lnventory; BIS-10, Barrat impulsiveness Scale; CGI-CS, Clinical Global Impression
Change Scale; CTQ, Chidhood Traumna Questionnaire; EDI, Eating Disorder Inventary; ET, Exposure therapy ; HAMD, Harmilton Depression Rating Scale; PCL-M, PTSD Checkiist-Military
Version; PSIQ Pittsburgh Slesp Quality Index; PSS, PTSD Symptorn Scale-interview; QIDS-SR, Quick inventory of Depressive Symptomatology; SCID-I|, Screening Interview for Axis if
Disorder; SF-36, Short Forrn Health Survey-36; STAL, State—Trait Anxiety Scale. () 2 mg lorazepam or 10 mg diazepam was allowed for sleep managernent.

At baseline, patients with bulimia nervosa undergoing eye movement desensitization and
reprocessing had reduced BDNF values versus controls (p = 0.02)—this has been
established in previous studies. This sample presented elevation of BDNF levels which
were more expressive among responders than non-responders. The pre and post therapy
scale scores of responders are listed here: BDI pre (mean £SD) 22+11.9, post: 17.4+15.2,
p=0.22, STAI-state pre: 56+12.9, post 50+17.7, p=0.07, STAI-trait pre: 65.8+10.1, post:
55.2+18.5, p 0.08 (13).

Borderline personality diagnosed patients had a higher BDI mean than the healthy control
group (mean £ SD 34.10£11.8) similar to other symptom scales. Responders had an
insignificant increase in plasma BDNF levels (p=0.062), as non-responders had
insignificant reduction (p=0.78) (23).

Finally, patients with sleep disorders were divided between those who presented an
improved sleep pattern and those who got worse. The first group presented an
insignificant BDNF increase (pre: 80.2+ 28.6; post 89.1+36.3; p =0.089). BDNF levels
were stable in the group with no improvement (pre: 91.7+38.1; post 100.2+44.4; p=0.155)
(27).
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TABLE 5 | Main resufts.

Study Diagnosis Therapy MAIN RESULTS

(209 Majer 1FT) 17 patients had a raduction of 1he least 50% on the baselina Harndton scals soora and were defined as “raspondars” aller
Deprassive paychatherapy.
Disorder +  BDONF had no meaninglul dference belween tha responders and non-responders groups.

Age, sax, HAMD, subjact as inpatiant or oulpatient, numibar of pravious depressiva avents, or pharmacalogical treatment
betara tha therapy had na mearnglul cerelation with BOMF kvels.
Thera ware no assocaton balwean BOMF kvals and depresson severily

23 Major ICBT) +  Thera was a signiicantly dapression symptoms reduction alter psychotherapy.
Deprassive +  Thera ware no sgnificant dferences belween pre and post psycholherapy ntervenbion BDNF levels.
Disorder
(26 Peost-traurmalis [ET) +  Psychotherapy, as only trealment, in patients with PTSD did not change BONF lavals in 12 weeks.
slrass dsorder +  Exposurs therapy associated with physical activily increased the BONF kvals in patients.
[22) Post-traumale [EMDA]  «  Thera wera no meanngiul changes on BONF plasma kvals alter psychotherapry, bt responders presanted highar BNDF
sirass disorder plasma kavals than non-responders.

Aawialy, phobia, and dissociation levels were significantly reduced alter EMOR.
BONF basal kevale prasanied comelation wilh tha depression and arsioly astmated respansa

[21) Buirmia ICET) +  BODNF levels in patiants wilh buinia increased alter raatmant.
Marvosa +  Thera ware no difarences bebween BONF levels innpatients and oulpatents
Thera was a reducton in the frequancy of seltinduced vomding, laxalves using, and compulsive ealng episades allar
tharapy.
Thera were no sigrdficant chamges on the Back Dapression Inverlory and Eating Disordar Inventary scores, excapt for “Driva
for Thinness®.
(23 Borderling (-DBT)  «  Plasma BONF kvals in subjects with BPD wera highar than in the cenlred group
Disorder +  Thera was an imnvarsely proportional decrease of BONF levels in rasponse 1o payehotherapy
MNon-rezponders had a redustion of BONF kevels after payehotherapy and, responders, had an mcraase, both, not significant.
27 Major ICBT) +  Adter tha traatment, the groeup that underwent pharmacotherapy combined wilh peycholherapy presenlad a most expressiva
Deprassive depressive symptom reduction in comparison fo tha submited only to the pharmacalogical ireatmant.
Digerder +  Belora the trealment, both sentrel and nlarvention group had BONE levels wilh no sgniicant difarences. Alter infervantion,

tha graup with peycholherapy associated prasentad a signilicantly higher increase of BONF
[24) Skaep Disordar  (CBT) +  The group that had an improvernant on sieap patlemns had a not sgndicant BONF increase, whils in the greup that its sieep
patterns got worse, BONF levels did not change.

CBT, Cognitve-Behavioral Therapy; EMDA. Epe Movemant Desensitization and Reprocessing; ET, Exposure Tharmgy; -DBT, ktensie diskctical bahawor tharapy; IPT, imterpersanal
therapy. -

Discussion

To the best of our knowledge, this is the first systematic review to evaluate the relation
between BDNF levels in response to psychotherapies. The results showed that, in general,
there was a reduction of clinical symptoms in patients with mental disorders that went
through different kinds of psychotherapies. In most cases, there was also a concurrent rise
in BDNF levels.

In central nervous system, the levels of BDNF are higher in structures of the limbic
system, such as the hippocampus (48) and, in patients with mental disorders, the
neurotrophin concentration in this region is reduced (49). Meanwhile, the psychotherapy
has the potential for stimulation of the limbic system and (50), although the physiology
is not clear until this moment, we can assume que psychotherapies act in this system,
stimulating a higher BDNF production, reducing psychiatric symptoms.

While this present review showed that there is no absolute consensus regarding BDNF
levels rise after psychotherapy, there is meta-analysis that shows evidence of the increase
of BDNF after pharmacological treatment (51, 52). Although both treatments are
recognized as effective, this difference can be explained by the short follow-up time of
the patients. The response to pharmacological therapy tends to occur faster (53), while

the response to psychotherapy may take months (54), depending on factors such as
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therapeutic relation, for example (55).

These findings showed initial evidence that BDNF could be a potential tool to evaluate
the effect of psychotherapies on patients with mental disorders. The BDNF levels could
be used with symptom evaluation and other tools such as clinical symptom scales to
confirm that there is a satisfactory response to therapy. Furthermore, BDNF levels tend
to be stable over time (56), and psychotherapy can be a variable course. Thus, such levels
might change at a different rate versus those observed here. Only one of our manuscripts
had a follow-up longer than 12 weeks. Prior reviews and meta-analyses have shown that
there is an increase in BDNF levels in depressive patients treated with pharmacologically
(57) or with physical activity (58). Healthy patients have stable BDNF levels over time,
which favors the theory that patients with mental disorders submitted to therapies have
an increase in neurotrophins as an outcome. However, in this review, only patients using
medication associated with psychotherapy had an increased BDNF.

Although there is initial evidence for the role of BDNF as an individual psychotherapy
response biomarker, the heterogeneity across the studies limit the conclusions of this
meta-analysis—the groups had different disorders, types of therapies, therapy exposure
times, and others boundary conditions that may affect the results. The literature is
restricted to depression, PTSD, bulimia, insomnia, and borderline disorders. Thus, the
conclusions cannot be extended to other disorders like bipolar disorder and anxiety
disorders.

We also cannot disregard the relevance of polymorphism knowledge in response to
psychotherapies. A biological response marker could also be expanded to other
biomarkers. Longitudinal studies evaluating BDNF levels in response to psychotherapy
could facilitate the performance of a meta-analysis of such candidate biomarkers.
Limitations

The conclusions of this review must be cautious because the studies included in this
review are small, most of which with a short follow up period. As to BDNF values, the
included studies quantified serum and plasma BDNF levels and there is evidence that the
levels of these molecules change according to analyzed tissue and organs (59, 60) Also,
it isn't possible to quantify the proBDNF precursor and its derivatives values: mature
BDNF and pro-peptide BDNF. It is relevant to know this data, for there is evidence that
they have different effects in the physiopathology of psychiatric disorder (61). As well,
age (62) and ethnicity (63) may interfere in BDNF levels and also were not considered

while quantifying the neurotrophin
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Conclusion

In conclusion, there is a nascent body of evidence evaluating the effects of individual
psychotherapies on BDNF. These neurotrophins seem to present variations after
psychotherapy especially in patients with bulimia, PTSD, insomnia, and borderline
personality, and that show reductions in symptoms. In patients with depression, those who
submitted only to psychotherapy had no increase in BDNF levels while patients with
associated medicine usage showed an obviously higher increase versus those who
submitted solely to pharmacological treatment. There is only one study with a higher than
12-week follow-up period, which suggests that a longer follow-up time is needed for
BDNF levels. BDNF could supplement symptom scales to analyze the effects of
psychotherapy
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Functional Magnetic Resonance Imaging of Patients with Major Depressive
Disorder Undergoing Psychotherapy: A Systematic Review

Highlights

e Limbic system is a predictor of clinical improvement in depression.
e Functional magnetic resonance imaging is a potential marker of response to
psychotherapy.

e Brain areas stimulated in psychotherapy are related to emotion and behavior.

ABSTRACT

Background: Psychotherapy is considered one of the main treatments for Major
Depressive Disorder. There is evidence that clinical improvement after therapy is
associated with changes in brain function, observed using functional magnetic resonance
imaging. To evaluate the findings observed in resting-state and task-based functional
magnetic resonance imaging in adult patients diagnosed with Major Depressive Disorder
undergoing individual psychotherapy.

Methods: PubMed, Embase, PsyclInfo, SciELO, Cochrane Library, and Web of Science
were searched until June 3, 2021, to analyze changes in Functional Magnetic Resonance
Imaging in Patients with Major Depressive Disorder in Psychotherapy. PROSPERO
registration: CRD42020169652.

Results: Task-based fMRI showed changes in the basal nuclei and amygdala, whereas
resting-state fMRI showed changes in the subcallosal cingulate. Considering the common
findings between the two methods, alterations were observed in the temporal lobe, frontal
lobe, parietal lobe, occipital lobe, insula, cerebellum, and limbic gyrus.

Limitations: The studies had different follow-up times, ranging from 2 weeks to 8
months. Different types of psychotherapies were used, which makes comparison difficult.
It was impossible to compare the effects between paradigm-based studies since the stimuli
vary between studies.

Conclusions: Functional magnetic resonance imaging showed clinical improvement of

patients with depressive disorder undergoing psychotherapy with functional variations at
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the brain level, demonstrating the potential of neuroimaging as a biological marker of
response to treatment. Although task-based studies, although they are the majority in the
findings of this review, such studies show variability between the applied paradigms,

which limits the comparison between studies.

Keywords: fMRI, psychotherapy, Major depressive disorder

INTRODUCTION

Major Depressive Disorder (MDD) is a considerable cause of disability worldwide
(Gutiérrez- Rojas et al., 2020). Clinical variations, unpredictable course, and varied
responses to treatment make it a challenging disorder (Malhi, Mann. 2018).
Pharmacological treatment and psychotherapy are the main therapeutic choices for this
disorder. Systematic reviews have shown that psychotherapy reduces depression severity
and, when combined with antidepressants, reduces depressive symptoms compared to
patients undergoing pharmacological treatment alone (ljaz et al. 2018; Farah et al., 2016).
MDD is associated to functional changes in brain activity, seen in neuroimaging tests.
There is evidence of brain alteration in patients diagnosed with MDD regarding the
volume of the frontal regions (Zhang et al., 2018), in addition to a significant reduction
in the volume and shape of the left thalamus (Lu et al., 2016). The hippocampus, for
example, is smaller in depressed patients than in healthy controls (Ballmaier et al., 2008)
and the striatal area shows variability in these individuals (Zhang et al., 2018) — associated
with a higher risk of impulsive and suicidal behavior (Ballmaier et al., 2008). The
amygdala has also been reported to be reduced, particularly in unmedicated patients
(Kronenberg et al., 2009).

Neuroimaging tests are potential tools used to analyze brain areas before, during, and after
treatment in psychotherapy, to identify whether there have been structural or functional
changes in the brain, which help to improve the understanding of both the therapeutic
process and of its results (Weingarten et al., 2015. It is possible to observe, for example,
brain alterations in depressed patients (Sanka et al., 2018) with obsessive-compulsive
disorder (Thorse et al., 2015), schizophrenia, anxiety disorders, and post-traumatic stress
disorder (Roffman et al., 2015) via neuroimaging, measuring differences in blood flow,
oxygenation, metabolic levels, functional connectivity, among other variables
(Weingarten et al., 2015).
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Functional magnetic resonance imaging (fMRI), the object of analysis in this study, is a
non- invasive imaging test that allows the assessment of brain activation from its
metabolism (Bandettini et al., 1992), analyzing tissue perfusion and brain oxygen
concentration (Logothetis et al., 2008). The exam can be performed with the patient under
stimuli (task-based magnetic resonance imaging) or at rest, without stimuli (Glove, 201;
Phan et al., 2004). The mapping of metabolic changes in brain areas, together with other
techniques, allows us to infer the cognitive mechanisms involved in different activities or
evidence-based therapies, for example.

Evidence-based psychotherapies are considered effective for many mental disorders
(APA, 2006), including MDD (Cook et al., 2017). Reviews in recent years (Fonseka,
2018; Porcu, 2016; Frankli et al., 2016) have demonstrated the potential of neuroimaging
tests as markers of treatment response in anxiety and depressive disorders, especially in
areas such as the anterior cingulate cortex, the amygdala, insula (Chakrabarty et al.,
2016), and the left rostral anterior cingulate. (Sanka et al., 2018). However, as far as we
know, no recent study conducted a comprehensive search, within the literature, focusing
exclusively on the functional analysis of patients diagnosed with MDD (without
psychiatric comorbidities), attending different forms of individual psychotherapy,
undergoing fMRI.

Considering that psychotherapies may be able to modulate certain brain regions, which
have a potential relationship with the pathophysiology of MDD, the objectives of this
systematic review are to observe brain areas that show activity changes after therapy, to
analyze whether these differences are associated with clinical improvement, and to
discuss the potential use of neuroimaging markers associated with treatment response in
patients diagnosed with MDD undergoing individual psychotherapies in longitudinal

studies, case-control studies, and randomized and non-randomized clinical trials

METHODS

This review complied with the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) (Liberati et al., 2009. The review protocol was registered on
PROSPERO under the code CRD42020169652 before study selection and data
extraction.

Studies with the following characteristics were considered: 1) randomized and non-

randomized clinical trials, 2) longitudinal studies and case-control studies, 3) study
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protocols that provided outcome data for more than one point in time, 4) adult patients
over 18 years of age, 5) diagnosis of unipolar depression, defined by validated protocols
/ instruments), 6) submitted to individual psychotherapies (specified below), 7) with
clinical measurements obtained through cutoff points in validated instruments 8)
performance of functional magnetic resonance examination. There were no restrictions
on gender, ethnicity or nationality. As for the language, the analyses were restricted to
articles in English, Portuguese, Spanish, French, and Italian.

Studies with the following characteristics were excluded: 1) group psychotherapies 2)
studies with patients with clinical or psychiatric comorbidities 3) children/adolescents,
under 18 years of age 4) patients diagnosed with bipolar depression 5) patients with
depressive disorder who did not attend psychotherapy 6) cross-sectional studies.

Data were extracted on sex, study design, diagnosis, number of participants, therapy type
and time, total of sessions, neuroimaging, clinical measures, and complementary
therapies, by two independent groups. Considering the different areas of the central
nervous system, some areas of the brain were grouped into larger areas, facilitating the

analysis and understanding of the functional brain processes.

Risk of Bias Assessment

Two instruments were used to assess the risk of bias: The New Castle-Ottawa Quality
Assessment Scale (Wells et al., 2013) used for Longitudinal Studies and the New Castle-
Ottawa Quality Assessment Scale for studies with Randomized Controlled Trials. Studies
are evaluated with scores ranging from 0 to 9, and the higher the score, the less bias. Due
to the limited number of articles included in our analysis, no studies were excluded,

regardless of the score obtained.

Search Strategy and Study Selection

The titles and/or abstracts were obtained by two independent groups searching the
subsequent databases on June 3rd, 2021: PubMed, EMBASE, PsycArticles, COCHRANE
CENTRAL, and Web of Science. The terms below were used for the search in PubMed:
(((*“cognitive behavioral therapy” OR “CBT” OR “cognitive behavior therapy” OR
“cognitive behavior treatment” OR “cognitive behavioral treatment” OR “cognitive

behavior therapy” OR “cognitive behavior treatment” OR “cognitive behavioral therapy”
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OR “cognitive behavioral treatment” OR “psychotherapy” OR “psychotherapeutic
processes” OR “Cognitive Therapy” OR “psychotherapy, brief” OR “short-duration
psychotherapy” OR “interpersonal therapy” OR “analytical psychotherapy” OR “eye
movement desensitization and reprocessing” OR “EMDR”) AND (“Depression”[Mesh]
OR “Depressions” OR “Depressive Symptoms” OR “Depressive Symptom” OR
“Symptom, Depressive” OR “Symptoms, Depressive” OR “Emotional Depression” OR
“Depression, Emotional” OR “Depressions, Emotional” OR “Emotional Depressions”)
AND (“Magnetic Resonance Imaging”[Mesh] OR “Imaging, Magnetic Resonance” OR
“NMR Imaging” OR “Imaging, NMR” OR “Tomography, NMR” OR “Tomography,
MR” OR “MR Tomography” OR “NMR Tomography” OR “Steady-State Free
Precession MRI” OR “Steady State Free Precession MRI” OR “Zeugmatography” OR
“Imaging, Chemical Shift” OR “Chemical Shift Imagings” OR “Imagings, Chemical
Shift” OR “Shift Imaging, Chemical” OR “Shift Imagings, Chemical” OR “Chemical
Shift Imaging” OR “Tomography, Proton Spin” OR “Proton Spin Tomography” OR
“Magnetization Transfer Contrast Imaging” OR “MRI Scans” OR “MRI Scan” OR
“Scan, MRI” OR “Scans, MRI” OR “fMRI” OR “MRI, Functional” OR ‘“Functional
MRI” OR “Functional MRIs” OR “MRIs, Functional” OR “Functional Magnetic
Resonance Imaging” OR “Magnetic Resonance Imaging, Functional” OR “Spin Echo
Imaging” OR “Echo Imaging, Spin” OR “Echo Imagings, Spin” OR “Imaging, Spin
Echo” OR “Imagings, Spin Echo” OR “Spin Echo Imagings™))).

In the case of discrepancies regarding the abstracts in the databases, an independent third
party (NSR) searched anew. Search results were then confronted and disparities were
resolved by a third independent evaluator.

RESULTS

Searches Results

In total, 4,643 references were found. Of these, 1,226 were excluded for being duplicates.
Thus, 3,417 references were evaluated in title and abstract, and 3,229 were subsequently
excluded due to the criteria shown in Figure 1. During full-text reading, 188 articles were
assessed, and 19 articles were included in the review and examined by two proofreaders
(Figure 1).
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Main Clinical Measures Evaluated and Diagnosis Criteria

The studies included in this review used the following scales to assess depressive
symptoms: Beck Depression Inventory (BDI) (Beck, Sterr., 1987), (K=14), Hamilton
Depression Rating Scale (HDRS) (Hamilton, 1960) (K=13), and Low Resistance Thought
Induction Montgomery- Asberg Depression Rating Scale (MADRS) (K=1)
(Montgomery, Asberg., 1979).

Psychotherapies

Six types of psychotherapies were included in this study. Cognitive Behavioral Therapy
(CBT) was the most used in the articles found. CBT is a psychotherapy created by Aaron
T. Beck and is based on the cognitive model, in which the therapist tries to produce a
change in the patient’s thoughts to enable a lasting emotional and behavioral change
(Beck, 2013. Another therapy used was Behavioral Activation Treatment for Depression
(BATD), which focuses on changing and activating behaviors (Mazzucchelli et al., 2009).
Different concepts of Behavioral Activation (BA) as important treatment for depression
were developed following the concepts of Lewinsohn and the idea that the behavior of
depression is the result of a loss, or lack, of response-contingent positive reinforcement
(Mazzucchelli et al., 2009; Fuhr et al., 2016).

A study on Psychodynamic Psychotherapy (PP), a study on Guided Imagery with
Relaxation (GIR), and one on Cognitive Behavioral Analysis System of Psychotherapy
(CBASP) were found. CBASP was developed specially for the treatment of chronic
depression and is an integrative therapy that combines components of cognitive,
behavioral, and interpersonal strategies. Guided Imagery with Relaxation is a cognitive-
behavioral self-management technique, it involves the use of verbal suggestions to create
a flow of thoughts that focus the individual’s attention on imagined sensations; Relaxation
is an essential addition to Guided Imagery, as relaxation allows more concentration on
the sensory sensations (Baird, Sands., 2006). Finally, Psychodynamic Psychotherapy
includes a range of treatments based on psychoanalytic concepts that involve less frequent
meetings and may be considerably briefer than psychoanalysis. Essentially, it aims to
explore aspects of the self that are not fully known, especially as they are manifested
within the therapy relationship (Shedler, 2010). A study on Low Resistance Thought
Induction Psychotherapy (TIP) was also found. TIP is a form of psychological treatment

developed in China, which consists of holistic and syndrome differentiation-based
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treatment [34].

Figure 1

Table 1

Among the studies included in the qualitative analysis, 6 used resting-state fMRI and 13
were task-based, using several different paradigms. Most of the studies adopted
Cognitive- Behavioral Therapy (CBT) (k = 11) or Behavioral Activation Treatment for
Depression (BATD) (k = 4) as the chosen psychotherapy. One study used Guided Imagery
with Relaxation (GIR), one study used Low Resistance Thought Induction Psychotherapy
(TIP), one study used Psychodynamic Psychotherapy (PP), and one study used Cognitive
Behavioral Analysis System of Psychotherapy (CBASP). All studies delivered in-person
psychotherapy, except for one that used an automated computer program for virtual
cognitive-behavioral therapy (iCBT). The duration of treatment ranged from 2 to 15
weeks for CBT and BATD, 5 weeks for GIR, 6 weeks for TIP, and 8 months for PP. The
main findings of the included studies are described in table 2.

Table 2

Considering the variability between stimulated and non-stimulated functional magnetic
resonance imaging, the results were divided between resting-state and task-based,

grouping the findings into correlated areas, based on a neuroanatomical division.

Task-based fMRI

BASAL NUCLEI activity was reported as being a predictor of outcomes after CBT
(positive outcomes were associated with lower load-response activity in the putamen (Fu
et al., 2008) and with greater pretreatment activity in the right striatum (Queirazza et al.,
2019), while negative outcomes were associated with activity in a cluster including the

right caudate and putamen (Queirazza et al., 2019)) and after BATD (connectivity
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between some clusters spanning around the basal nuclei and a series of other brain regions
such as the subcallosal cortex and the temporal pole predicted declines in BDI scores
(Walsh et al., 2017)). Activity in the basal nuclei was also reported as having increased
after CBT (in the left putamen and in the left caudate, during certain phases of a reward
task (Dichter et al., 2009)), as having decreased after CBT (in the left putamen and in the
left caudate, but during different phases of the same reward task (Dichter et al., 2009)),
and as having decreased after psychodynamic psychotherapy (hyperactive basal nuclei at
baseline were normalized after eight months of treatment (Wiswede et al., 2014)).
TEMPORAL LOBE activity was reported as being a predictor of outcomes after BATD
(better outcomes were associated with less connectivity attenuation between a large
cluster spanning the right temporal and parietal lobes and the left middle frontal gyrus,
after two successive task runs (Walsh et al., 2017)) and as having increased after CBT
(during a reward task, several areas had increased activation following treatment (Dichter
et al., 2009)). Activity in the temporal lobe was also reported as having decreased after
CBT (in areas such as the right inferior temporal gyrus [38] and the fusiform gyrus (Fu et
al., 2008)). FRONTAL LOBE activity was reported as being a predictor of outcomes after
BATD (connectivity between areas such as the right orbitofrontal cortex and the temporal
pole was associated with greater declines in BDI scores (Walsh et al., 2017)) and after
CBT (increased activity in the dorsolateral prefrontal cortex was associated with
increased pupillary responses, which were present in more severely depressed patients
who had worse outcomes after psychotherapy (Siegle et al., 2011). Parts of the frontal
cortices also contributed to the prediction of remission (Costafreda et al., 2009), whereas
patients with the greatest clinical improvement after CBT had the lowest mean activity in
certain regions spanning the frontal lobe and higher load-response in others (Fu et al.,
2008). Diminished connectivity with the left middle frontal gyrus also predicted larger
declines in BDI scores (Walsh et al., 2019)). Activity in the frontal lobe was likewise
reported as having increased after CBT (in the precentral gyri (Dichter et al., 2009; Sankar
etal., 2015) and in the superior frontal gyrus (Fu et al., 2008), for example) and as having
decreased after CBT (in the left superior frontal gyrus, for instance (Dichter et al., 2009)).
LIMBIC GYRUS activity was reported as being a predictor of outcomes after BATD
(greater connectivity attenuation between certain areas and the left nucleus accumbens or
the subcallosal cortex predicted greater declines in BDI scores (Walsh et al., 2017),
whereas sustained activation of the anterior cingulate cortex was a predictor of better

responses to treatment (Carl et al., 2016)) and after CBT (mainly, activity in the anterior
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cingulate cortex (Fu et al., 2008; Costafreda et al., 2009; Siegle et al., 2012; Siegle et al.,
2006)). Activity in the limbic gyrus was also reported as having increased after CBT
(likewise, mainly in the anterior cingulate gyrus (Fu et al., 2008; Dichter et al., 2009))
and as having decreased after CBT (in the posterior cingulate (Fu et al., 2008; Dichter et
al., 2009; Sankar et al., 2015), for instance). PARIETAL LOBE activity was reported as
being a predictor of outcomes after CBT (in the precuneus and in a large cluster spanning
the parietal lobe (Costafreda et al., 2009)) and as having increased after CBT (in areas
such as the precuneus (Fu et al., 2008; Dichter et al., 2009)). Activity in the parietal lobe
was also reported as having decreased following CBT (in the left postcentral gyrus
(Dichter et al.,2009), for instance). CEREBELLUM activity was reported as being a
predictor of outcomes after CBT (Costafreda et al., 2009) and as having decreased,
following CBT (Fu et al., 2008). AMYGDALA activity was reported as being a predictor
of outcomes after CBT (Queirazza et al., 2019; Siegle et al., 2006) and as having increased
after CBASP (Klein et al., 2014). Activity in this region was also described as having
decreased after CBT (Dichter et al., 2009) and after psychodynamic psychotherapy
(Wiswede et al., 2014). OCCIPITAL LOBE activity was reported as having increased
after CBT (in areas such as the lingual gyrus and the left lateral occipital cortex (Dichter
et al., 2009), during certain phases of a reward task) and as having decreased after CBT
(during other phases of the same reward task, in the left occipital pole (Dichter et al.,
2009) and in the lingual gyri (Fu et al., 2008)). INSULA activity was reported as being a
predictor of outcomes after CBT (Fu et al., 2008) and as having increased after CBT
(Dichter et al., 2009).

Resting-state fMRI

FRONTAL LOBE activity increased after psychotherapy and was considered a marker
of clinical improvement (after 5 weeks of treatment, change was observed in the
ventromedial prefrontal cortex (Huang et al., 2014)) and was also shown to be a predictor
of treatment response (the response to therapy was related to connectivity between the
left intraparietal sulcus and the frontal orbital cortex (Crowther et al, 2015).The response
to CBT was associated with increased connectivity of the subcallosal cingulate cortex
with the left ventromedial prefrontal cortex and the left ventrolateral prefrontal cortex
(Dunlop et al., 2017)). LIMBIC GYRUS activity increased after psychotherapy (anterior
cingulate gyrus area (Huang et al., 2014)) and was shown to be a predictor of treatment
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response (dorsal anterior cingulate gyrus activity was correlated with symptom
improvement (Huang et al., 2014) and CBT response has been associated with increased
connectivity of the subcallosal cingulate cortex with the left midbrain, with left
ventromedial prefrontal cortex/insula and that with left ventromedial prefrontal cortex
(Dunlop et al., 2017)). Changes in the frontolimbic circuit observed at baseline were
modulated by psychotherapy throughout treatment, associated with improvement in
clinical symptoms (Lv et al., 2021). The analysis of the division of the area of the
subcallous cingulus (anterior rostral cingulum (rACC), anterior subcalosus cingulum
(aSCC) and Brodmann’s area 25 (BA25)) showed that activation of the rAAC and aSSC
areas had an inverse correlation with depressive symptoms prior to therapy, which
increase after treatment (Pantazatos et al., 2020). INSULA activity was reported as being
a predictor of outcomes (response to BATD was related to the pretreatment connectivity
of the right insula with the right middle temporal gyrus (Huang et al., 2014) and response
to CBT was associated with positive connectivity scores of the left insula with the
subcallosal cingulate cortex (Dunlop et al., 2017)). TEMPORAL LOBE activity was
reported as being a predictor of outcomes (response to BATD was related to the
pretreatment connectivity of the right insula with the right middle temporal gyrus
(Crowther et al, 2015)) PARIETAL LOBE activity was reported as being a predictor of
outcomes (response to BATD was related to the pretreatment connectivity of the left
intraparietal sulcus with the orbital frontal cortex (Crowther et al, 2015)). OCCIPITAL
LOBE activity was described as having its low frequency fluctuation fractional amplitude
increased after CBT (Shu et al., 2020). CEREBELLUM activity was described as having

its low frequency fluctuation fractional amplitude increased after CBT (Shu et al., 2020).

DISCUSSION

This systematic review aimed to analyze functional changes and connectivity between
brain areas associated with clinical improvement in patients diagnosed with MDD,
without other psychiatric comorbidities, who underwent individual psychotherapies.

Task-based fMRI showed changes in basal nuclei and amygdala (Fu et al., 2008;
Queirazza et al., 2019) whereas resting-state fMRI showed changes in subcallosal
cingulate (Pantazatos et al., 2020). Considering the common findings between the two
methods, we observed alterations in the temporal lobe (Fu et al., 2008; Walsh et al., 2017;
Dichter et al., 2009; Crowther et al, 2015), frontal lobe (Fu et al., 2008; Walsh et al., 2017;
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Dichter et al., 2009; Siegle et al., 2011; Costafreda et al., 2009; Walsh et al., 2019; Sankar
et al., 2015; Huang et al., 2014; Crowther et al, 2015; Dunlop et al., 2017), insula (Fu et
al., 2008 ; Dichter et al., 2009 ; Crowther et al, 2015

; Dunlop et al., 2017), parietal lobe (Fu et al., 2008 ; Dichter et al., 2009 ; Walsh et al.,
2019; Crowther et al, 2015), occipital lobe (Fu et al., 2008; Dichter et al., 2009; Walsh et
al., 2019; Shu et al., 2020, cerebellum (Fu et al., 2008; Costafreda et al., 2009; Shu et al.,
2020), and limbic gyrus (Fu et al., 2008; Walsh et al., 2017; Dichter et al., 2009;
Costafreda et al., 2009; Sankar et al., 2015; Siegle et al., 2012; Carl et al., 2016; Siegle et
al., 2006; Huang et al., 2014; Dunlop et al., 2017; Lv et al., 2021; Pantazatos et al., 2020).
Many of the included studies reported activity in the limbic system as having varied at
the end of treatment or as being predictive of clinical improvement, particularly areas of
the cingulate cortex and amygdala. These brain areas are involved in behavioral and
emotional responses, which are affected by depression (Pandya et al., 2012). There was
no common area for all included studies, pointing to the complexity of the neural
pathophysiology of this disorder and the intricate mechanisms of response to
psychological treatment.

Studies that examine changes in brain activity that correlate with improvement in
symptoms are relevant to increasing our understanding of potential mechanisms.
Understanding which areas are affected by treatment allows for a better understanding of
the pathophysiology of depression, as well as the mechanisms responsible for the
remission of symptoms.

This review has some limitations inherent to the studies that it comprises. The studies had
different follow-up times, ranging from 2 weeks to 8 months. Different types of
psychotherapies were used, which makes comparison difficult. It was impossible to
compare the effects between paradigm-based studies since the stimuli vary between
studies. Finally, the studies are heterogeneous, which makes it impossible to carry out a
meta-analysis.

As for future perspectives, it is still necessary to understand how the observed functional
neuroimaging changes may be related to treatment refractoriness, as well as to assess how
other response markers, such as inflammatory markers and neurotrophins, may also be
associated with the observed functional changes, as well as points to the need for
uniformity between the applied paradigms.

Therefore, functional neuroimaging tests are potential markers of response to

psychotherapy treatment in patients diagnosed with major depression and are also
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predictors of response to treatment. Thus, it is noteworthy that the identified changes in
brain areas reinforce the role of therapy in controlling emotions and the consequent
clinical improvement in patients with MDD.
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Table 1- Description of the characteristics of the included studies
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Study Depression (WIF)  Control (M/F)  Design Time ﬁL";:‘l';'a
(Walsh et al., 2017) 33 {1172 30 {§714) Longitudinal Study 2 weke  EDIHDRS
{Dunlop et .. 2017)

a7 85 Randomized Clinical Tial  12weeks  EDI, HDRS
(Siagle st al., 2011) (1T 51 (15/26) Longitudinal Study ::Emni BDI
(Siegie et al, 2012) 17(413); 32(5/27) 21;};{?;3 Longitudinal Study 12weeks  BDI, HDRS
(Costafreda et &l 20080) 16 (313 Longitudinal Study i6weeks  HDRS
{Crowther et al, 2015) 23 (5/18) 30 {E714) Longitudinl Study f‘;;fs EDI, HDRS
(Carl et al, 2016) 33 (11 123 30 {§714) Longitudinal Study f‘;;fs EDI, HDRS
Dichter et .. 2008) 16 (79) 15 {&79) Longitudinal Study i5weeks  BOI, HDRS
(Wiswede etal, 2014) 18 (4114) 17 (314) Longitudinal Study Bmonths  BOI
{Huang et al, 2014} 23 (T18)) 30 (@12 Longitudinal Study Swesks  HDRS
(Klein et al. 2014) 10 (4/85) 10 (415} Longitudinal Study 12weeks  EBDI, HDRS
(Queirazza et al., 2019) 37 (18/18) Longitudinal Study ms BDI,
{Sankar et al.. 2015) 16 (3113) 16 (313) Longitudinal Study iGweeks  HDRS
{Fu et al., 2008) 16 (3/13) 16 (313) Longitudinl Study i6weeks  BDI, HDRS
(Walsh et al, 2019) 33 (2097 1%) 20 (814)) Longitudinal Study f‘;;fs BOI
(Siagle st al., 2006) 14 (77 21 (@12 Longitudinal Study 1Zweeks  BOI
(Pantazatos et al, 2020) 18 (8/13) 10 (3T Longitudinl Study 1Zweeks  BOI
{Shu et al., 2020) 21 (813) 38 (17/21) Longitudinal Study Bwesks  HDRS
(Lv etal, 2021) 20 (4/18) 30 (7713 Longitudinal Study SWEEKS  HAMD, MADRS

Legend: BDI

Thought Induction Montgomery-Asberg Depression Rating Scale.

Beck Depression Inventory; HDRS = Hamilton Depression Rating Scale; MADRS

Low Resistance
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Table 2- Functional changes observed after psychotherapy in patients diagnosed

with MDD
Study Peychotherapy fMRI Task Main Results
Dwring reward anticipation, better response to BATD could
be predicted by greater connectivity between the left
monatary putamen and paracingulate gyrus. Pafients with greater
(Walsh et al., 2017) BATD task: incentive delay  connectivity attenuation betwesn the left paracingulate
gyrus, midline subcallossl cortex, and several frontostriatal
seeds had better response to BATD.
emation Comelations betwesen  increased  sustained  pupillary
(Siegle et al., 2011) CET task identification/digit TESPOnses {which were associated with increased activity in
- sortin M sorsolateral prefrontal regions) in more severely depressed
g patients and worse cutcomes after CT were found.
sustained . _ .
smational Participants with the lowest prefreatment subgenual anterior
{Siegle et al., 2012) CBT task-based information cingulate corbex reactivity in response to negative words
X exhibited better response to psychatherapy.
procassing
Brain areas that had the greatest contribufion fo the
. . prediction of better outcomes after paychaotherapy included
(Costafreda et al., 2009 CBT task-baseq ~ noidentalaffective L central cordex, the anterior cingulate, middie, and
pro ™ frontal cortices, the superior parietal cortex, the precunsus,
and the cerebellum.
monelary Pmnta with greater lsusmjned activation in the anterior
(Carl et al., 2016) BATD task-based incantive dala cingulate cortex during reward ouicomes had better
¥ responsa to peychotharapy.
Peychotherapy resulted in functional changes in the
. paracingulate gyrus (during reward selection), the dorsal
{Dighter et al., 2009) CET task-based wheel of fortune striatum (during reward anticipation), and orbital frontal and
paracingulate gyri (during reward feedback).
. R Patients initially had enhanced activation in subcortical and
(Wiswede et al., 2014) PP task-based '“j'::“”ﬂ"'f“d limbic regions (such as the amygdals and basal ganglia),
wihich decreased after psychatherapy.
{Klein st al., 2014} CEASP task EH'TIDIH:II':IE] Aftar paydmﬁ\gr.upy. there was an increase in the left
processing amygdala reactivity.
ilistic Greater pretreatment activity in the right amygdala and in the
(Queirazza et al., 20149) -CBT task-based raversal leaming right strisbum wae displayed by patients who responded to
peychotherapy.
Exreme responses 1o dysfunctionsl atfitudes scale
madified statements were associated with greater activation in the
(Sankar et al, 2015) CBT task-based dysfunctional  inferior panetal lobe, in the left hippocampal region and in the
gttitude scale  precuneus. After psychotherapy, patients exhibited less
attenuation in the left parahippocampal region.
(Fu st al., 2008) implicit sad facial | oonte diSplayed increased amygdala-hippocampal
CBT task-based . activity. Beseline dorsal anterior cingulate sctivity was
affect recognition
associated with better responee to peychotherapy.
Decremsed comnectivity between right temporoparietsl
(Walsh et al., 2019) BATD sk positive emotion  regions and the keft middle frontal gyrus, during positive
regulation emotion upregulation, predicted greater reduction of
anhedonia symptoms after psychotherapy.
sustained
) amotional Patients with low sustsined reactivity to emotional stimuli in
(Segle et al., 2006) CBT task-based information e subgenual cinguiate cortex and with high sustained
pro ing reactivity inm the amygdala had better response to

peychotherapy.
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Anterior subcallosal cingulate (8SCC) had an inverse
CBT Resting-State - codmelation with depressive symiptoms before therapy, which
increased after treatment

(Pantazatos et al.,
2020)

(Shu et al., 2020) GET Resting-State Cereballar area functional change after psychotherapy

Frontolimbic circuit changes observed at baseline were

{Lv et al, 2021) TIP Resting-State - modulated, associated with  improvement in  clinical
symiptoms after treatment.

Resting-state functional connectivity of the left anteror
ventrodateral prefrontal cortexfinsula, the dorsal midbrain,
and the left ventromedial prefrontal cortex was differentially

(Dunbop &t al., 2017) CBT Resting-State - associated with remission and treatment failure to CBT and
antidepressant medication. Positive summed functional
connectivity scores were associated with remission with
CBT.

Better outcomes after psychotherapy were predicted by
pratreatment connactivity of the orbital frontal cortex with the
left intraparietal sulcus and the right middle temporal gyrus
with the right insula.

(Crowther et al, 2015) BATD Resting-State

After psychotherapy. regional homogeneity in the anterior
cingulate gyrus and in the ventromedial prefontal cortex

{Huang &t al., 2014) GIR Resting-State - increased. Higher pretreatment regional homogeneity, in the
dorsal anterior cingulate gyrus, was correlated with better
responses to psychotherapy.

Legend: BATD = Behavioral Activation Treatment for Depression: CBT = Cogmtive-Behavioral Therapy: CT
Cognitive Therapy: PP Psychodynamic Psychotherapy; GIR Guided Imagery with Relaxation; CBASP
Cognitive-Behavioral Analysis System of Psychotherapy: I-CBT = Virtual Cognitive-Behavioral Therapy: tip = Low
Resistance Thought Induction Psychotherapy.
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ABSTRACT

Introduction: Mental illness is defined as a disorder that affects cognition, emotion, and
behavior. In more severe cases, individuals with this diagnosis have a higher rate of
psychiatric hospitalization and a suicide attempt profile. Inflammatory factors, such as
interleukin-6, are greater in this group, and their reduction is related to symptom
remission, indicating a potential for a biological marker of response to treatment.
Obijectives: Longitudinal naturalistic study with 52 patients with mental illness who are
undergoing individual psychotherapy and were evaluated 6 months after the study
initiation. The patients answered a sociodemographic questionnaire and scales of quality
of life, depressive and anxious symptoms. I1L-6 levels were measured by immunoassay.
Results: There was an_improvement in the four domains of quality of life, depressive and
anxious symptoms, but these values were not significant. There was a significant
reduction in the frequency of psychiatric hospitalization baseline 21 (40.38%), follow-up
2 (3,84%); p=0.003] and previous attempted suicide [baseline 25 (48.07%), follow-up 2
(3,84%); p=0.003]. Interleukin-6 levels did not show any differences in follow-up and

compared to healthy controls
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Conclusion: Individual psychotherapy in patients with mental illness has potential in the
reduction of psychiatric hospitalization and attempted suicide. In our sample, the
Interleukin-6 levels in the analyzed sample are not related to attempted suicide and

psychiatric hospitalizations, life quality and anxiety and depressive symptoms.

Keyword: Mental Iliness, Psychotherapy, suicide attempts, hospital readmissions,
Interleukin 6

Introduction

Mental disorders are one of the biggest causes of ineptitude in the world and one of the
most prevalent diseases in the last decade [1]. The diagnosis of these diseases is based on
the assessment of signs and symptoms, with the Diagnostic and Statistical Manual of
Mental Disorders (DSM-V) being one of the most used instruments for this purpose [2].
These pathologies, when causing severe functional impairment, and affecting vital
activities, with diagnosis and long-term treatment, are called serious mental illness, of
which almost half of the individuals do not have psychotic symptoms [3]. This patient
profile, which has a higher risk of psychiatric hospitalization, relapses, and attempted
suicide [4], that are “hard outcomes™ [5].

The origin of these disorders is uncertain, but it is believed that their causes are
multifactorial, with the implication of social, environmental, and biological factors [4,5].
It is known that genetic factors are related to a higher risk to developing mental disorders
throughout life, whether it is because of the genetic heritage or the involvement of
neurodegenerative, metabolic, and inflammatory agents that participate in the
physiopathology of mental illness [6,7,8]. Inflammatory processes have an important role
in the physiological mechanisms involved in mental illness [9]. The inflammatory
cascade can be triggered by injuries, pathogens, autoimmune diseases, and stress [10]. A
range of cells act in this process, among which interleukin-6 stands out.

Interleukin-6 is a pro-inflammatory cytokine, responsible, in the central nervous system
for neuroplasticity and synapse, among other actions [11]. It is often related to
autoimmune diseases, such as rheumatoid arthritis [12]. Studies indicate that its
suppression can contain the advance of these diseases, by reducing the activation of
cytokines. It is also observed that interleukins play an important role in the

pathophysiology of psychiatric disorders [13]. The increase in interleukin-6 was observed
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in disorders such as Major Depression, Generalized Anxiety, Bipolar Affective Disorder
and Schizophrenia [14,15,16]. Patients in psychiatric hospitalization with depressive
symptoms have higher levels of IL-6 than healthy controls [17]. IL-6 activity is involved
in the activation of the hypothalamic-pituitary-adrenal axis or influence of
neurotransmitter metabolism, which are modified in patients diagnosed with depression
[18].

Thus, there is evidence that their levels show a significant reduction with consequent
clinical improvement of patients, when treatment with psychotropic drugs, such as
Fluoxetine [19]. As pharmacotherapy, psychotherapy is a potential therapeutic tool for
the treatment of these mental disorders, and as well as the use of medication, they can
lead to the reduction of interleukin-6 levels [20]. The results of the effects of
psychotherapies on interleukin-6 levels, however, are not yet conclusive [1,22].
Considering the considering the potential change in interleukin-6 levels and the remission
of suicide attempts and hospital readmissions after psychotherapy, the objective of this
study is compare patients' interleukin-6 levels with healthy control levels and to evaluate
the relationship between interleukin-6 levels and the reduction of depression, anxiety
symptoms, hospitalization, suicide attempts and increased quality of life in patients with

mental illness, submitted to individual psychotherapy.

Materials and methods

A longitudinal naturalistic study was conducted over 6 months, with patients over 18
years old diagnosed with mental disorders undergoing individual psychotherapy at the
Psychotherapy Outpatient Clinic of the Hospital de Clinicas de Porto Alegre (HCPA) ,
Rio Grande do Sul, Brazil, between the years from July 2016 to August 2019. The patients
were referred from the primary care or other services at the tertiary hospital [23].

The patients were evaluated by a resident, with the approval of a preceptor and, if there
was an indication for psychotherapy, they were referred to one of the following three
types of individual psychotherapies: Psychodynamic psychotherapy (PDT), cognitive
behavioral therapy (CBT) and interpersonal therapy (IPT). The therapy was carried out
by residents of the psychiatric service under supervision, within the institution.

When psychotherapy was indicated, a member of the group, who was not involved in
patient care, sent an invitation to the patient so he could participate in the longitudinal

study, and, if he agreed to participate, questionnaires were applied to assess anxiety
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symptoms (Beck Anxiety Inventory) [24], depressive symptoms (Beck Depression
Inventory) [25], quality of life (WHOQOL-Bref) [26] and socioeconomic and clinical
data, such as gender, level education, suicide attempts, psychiatric hospitalizations and
medication use.

The research group had no role in indicating therapy or choosing the modality, as it is a
naturalistic study. The clinical evaluation and collection of biological material was carried
out before or shortly after the beginning of psychotherapy, with subsequent follow-up for
6 months. There was no exclusion due to diagnosis of mental disorder for accession to
the research.

For the analysis of the control group, volunteers without psychiatric comorbidities were
invited to participate in the study, being submitted to the application of social
questionnaire. The control group was recruited from the institution's blood bank service.
After agreement and signing of the free and informed consent form, a standardized
diagnostic interview (M.I.N.l) was carried out by one of the researchers, in which
psychiatric history and health history were evaluated. Neurological and psychiatric
diseases were considered exclusion criteria. The sampling of venous blood was also
performed. For the analysis of this study, volunteers diagnosed with mental disorders or
those with autoimmune diseases, infections, cancer, or pregnant women, were not
included, as this could influence levels of interleukin-6.

All participants signed an informed consent form. The Research Ethics Committee of
Hospital de Clinicas de Porto Alegre approved this study (2015-0097). The present study
was conducted in accordance with the Declaration of Helsinki.

Venous blood samples obtained from patients and control were centrifuged for 10 minutes
at 1.000 xg and the serum removed, aliquoted and stored at -80 °C. Serum IL-6 levels
were obtained by multiplex immunoassay using the commercial ProcartaPlex Kit,
following the manufacturer's guidelines. The average fluorescent intensity data were
analyzed using a 5-parameter logistic method to determine the concentrations of
interleukin-6 in each sample (Luminex Xponent 3.1 software).

Statistical analyzes were performed using SPSS version 24.1. Sociodemographic
analyzes of patients undergoing psychotherapy were described using frequency, mean
and standard deviation. The Kolmogorov-Smirnov test was performed to assess the
distribution of the studied variables, using the Mann-Whitney or Wilcoxon test to
compare means in non-parametric data conditions and Student's t tests of paired samples,

if the data were parametric. Generalized Estimation Equation (GEE) was performed to
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assess interleukin-6 levels after 6 months of follow-up, in addition to other variables of
interest: quality of life domains, depressive and anxiety symptoms. Potential confounders
of interleukin levels were considered in the analysis, such as time in treatment age,
education, number of hospitalizations, suicide attempts and medication use. Paired post-
hoc analyzes were performed and adjusted by Bonferroni correction for multiple
comparisons. The values of the interleukin levels of the group submitted to psychotherapy
were compared to the control group, with a significance of p <0.05.

Results
A total of 52 patients undergoing individual psychotherapy and 48 controls were included
in this study. The sociodemographic and clinical information of the patients and the

control group are shown in table 1.

Table 1 - Sociodemographic and clinical information of patients undergoing
psychotherapy and control group

Baseline (n=52)  Controls (n=48) p value
Age 45.50 (10.99) 34.89 (10.96) 0.995
Sex (female) 40 (76.9%) 39 (81.3%) 0.631
Ethnicity (White) 45 (86.5%) 39 (81.3%) 0.588
Education
Middle school or less 29 (56.9%) 25 (53.2%) 0.001
High school or more 22 (43.1%) 22 (46.8%)

Table 2 shows that the main therapy implemented in the group was Psychodynamic
psychotherapy The most prevalent substance of abuse was alcohol. The number of
hospitalizations reported at baseline was over a quarter and over 50% reported at least
one suicide attempt. Among the medications in use, it is noteworthy that 69,23% of the
sample used antidepressant and the most prevalent percentage of diagnosis was major

depressive disorder.
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Table 2 - Clinical information of patients undergoing psychotherapy

Baseline (n=52)

Therapy

CBT 10 (19.2 %)
IPT 7 (13.5%)
PDT 35 (67.3%)
Diagnosis

Major Depressive Disorder 27 (51.9%)
Afective Disorder 5 (9.6%)
Anxiety Disorder 7 (13.5%)
Personality Disorder 2 (3.8%)
Post-traumatic stress disorder 1 (1.9%)
Obsessive-compulsive disorder 2 (3.8%)
Eating Disorder 2 (3.8%)
Others 6 (11.5%)

Legends: (CBT): Cognitive-behavior therapy; (IPT): Interpersonal therapy; (PDT): Psychodynamic
psychotherapy

Table 3 — Hard outcomes and medications of patients undergoing psychotherapy

Baseline (n=52) Follow-up (n=52) p value

Hard outcomes

Psychiatric hospitalizations 21 (40,38%) 2 (3.84%) 0.003
Previous suicide attempts 25 (48.07%) 2 (3.84%) 0.003
Use of Psychiatric medication

Antidepressant use 36 (69.23%) 38 (73.07%) 0.898
Antipsychotic use 10 (19.23%) 8 (14.81%) 0.642
Mood stabilising 8 (14.81%) 6 (11.53%) 0.773
Benzodiazepines use 9 (17.30%) 7 (13.46%) 0.823

1- Quality of Life (World Health Organization Quality of life -WHOQOL-BREF)

Comparing the Quality of life scores at baseline and at 6-month follow-up, there was an
increase in the scores in the 4 domains: physical [53.64 (95% CI, CI: 49.81-57.47) versus
[57.77 (95% confidence interval, Cl: 53.70-61.85); p=0.818], psychological [50.74 (95%,
Cl: 46.56-54.93) versus 53.88 (95%, CI: 50.10-57.67); p=0.08], social [54.01 (95% ,CI:
49.50-58.51) versus 55.55 (95%, CI: 51.40-59.70); p=0.140] and environmental [57.90
(95%, CI: 54.63-61.18) versus [58.68 (95%, Cl: 55.72-61.63); p:=0.250], although the

values were not significant.
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2- Depressive symptoms (Beck Depression Inventory-BDI)

Comparing the depressive symptoms between baseline and 6-month follow-up, there was
a non-significant reduction in the levels of depressive symptoms [30.91 (95% confidence
interval, CI. 28.03-33.79) versus [28.38 (95% confidence interval, Cl: 24.86 -31.91;
p=0.235]. Longitudinal analysis adjusted for confounding factors showed that age below
45 years and female gender are related to the improvement of depressive symptoms
(Table 4).

3- Anxiety symptoms (Beck Anxiety Inventory-BAI)

Comparing the anxiety symptoms between baseline and 6-month follow-up, there was a
reduction in the score for anxious symptoms, although the value was not significant
[24.59 (95%, Cl: 21.59-28.00) versus [20.55 (95%, Cl: 16.77-24.33); p=0.686]. The
longitudinal analysis adjusted for confounding factors did not show any interaction with

this measure (Table 4).

Interleukin-6 (IL-6) levels

For the analysis of interleukin-6 levels, data from 52 patients and 48 controls were
analyzed. Scores were compared between baseline and 6-month follow-up, there was a
stabilization of interleukin levels, with a non-significant variation, as shown in Table 3.
The adjusted longitudinal analysis for confounding factors showed that greater schooling

is related to reduction levels of interleukin in the sample, as shown in Table 4.

Table 4 - Variations in quality of life, depressive and anxious symptoms in patients

undergoing psychotherapy

Measure Baseline (n=52) Follow-up (n=48) p-value
WHOQOL-Bref Social Relationships 54.01 (49.50-58.51) 55.55 (51.40-59.70) 0.140
domain

WHOQOL-Bref Psychological 50.74 (46.56-54.93) 53.88 (50.10-57.67) 0.080
domain

WHOQOL-Bref Physical 53.64 (49.81-57.47) 57.77 (53.70-61.85) 0.818
domain

WHOQOL-Bref Environment 57.90 (54.63-61.18) 58.68 (55.72-61.63) 0.250
domain

Depressive Symptoms (BDI) 30.91 (28.03-33.79)  28.38 (24.86-31.91) 0.235
Anxiety (BAI) 24.59 (21.59-28.00) 20.55 (16.77-24.33) 0.686
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Legends: (BDI): Beck Depression Inventory, (BAI): Beck Anxiety Inventory
There was no difference significant difference in the levels of cytokine between the
control group and the group undergoing psychotherapy: baseline median 1.18 pg/ml,

follow-up median 1.45 pg/ml, controls median 1.36 pg/ml; p>0.05 (table 4).

Table 5 —Interleukin-6 levels in patients and healthy controls

Groups P value
Patients baseline (n=52) Patients Follow-up (n=52)

Median (IQR) Median (IQR)

IL-6 1.18 (0.49-1.82) 1.45 (0.63-2.25) 0.132
Patients baseline (n=52) Controls (n=48)
Median (IQR) Median (IQR)

IL-6 1.18 (0.49-1.82) 1.36 (0.72-2.19) 0.153
Patients Follow-up (n=52) Controls (n=48)
Median (IQR) Median (IQR)

IL-6 1.45 (0.63-2.25) 1.36 (0.72-2.19) 0.678

To adjust for the confounding effect, variables such as 6-month follow-up time (time),
age, education (middle school or less x High school or more), gender (male x female),
treatment with mental health medications, psychiatric hospitalizations, and number of

suicide attempts throughout life were evaluated (table 6).

Table 6- Covariates tested for adjustment of confounding effect (GEE).

Dependent variable Covariates Wald Chi-Square  Significance (p-value)
Time 8.675 0.003
Time X age 0.373 0.541
) ) Time x schooling 0.477 0.924
Physical Domain )
Time x gender 0.403 0.526
(WHOQOL)
Time x treatment 1.727 0.189
Time x hospitalization 1.226 0.268
Time x suicide attempt 3.296 0.069
_ ) Time 4.350 0.037
Psychological Domain )
Time x age 0.139 0.709

(WHOQOL)
Time x schooling 2.175 0.537
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Time x gender 5.809 0.016
Time X treatment 0.000 0.998
Time x hospitalization 0.040 0.842
Time x suicide attempt 0.018 0.894
Time 0.615 0.433
Time x age 4.702 0.030
Social relationships ~ Time x schooling 5.50 0.138
Domain Time x gender 0.006 0.940
(WHOQOL) Time x treatment 2.50 0.109
Time x hospitalization 1.70 0.192
Time x suicide attempt 3.477 0.062
Time 0.167 0.683
Time X age 1.909 0.167
Time x schooling 1.406 0.704
Environment Domain )
(WHOQOL) Time x gender 0.990 0.320
Time X treatment 3.080 0.079
Time x hospitalization 1.571 0.210
Time X suicide attempt 0.904 0.342
Time 3.699 0.054
Time X age 2.045 0.153
Time x schooling 1.692 0.639
BDI Time x gender 4.335 0.037
Time x treatment 0.136 0.712
Time x hospitalization 1.353 0.245
Time x suicide attempt 0.012 0.913
Time 7.160 0.007
Time x age 13.179 0.000
Time x schooling 3.856 0.277
BAI Time x gender 0.456 0.449
Time X treatment 1.673 0.196
Time x hospitalization 2.500 0.144
Time x suicide attempt 0.795 0.373
Time 0.556 0.452
Time x age 0.014 0.906
Time x schooling 11.243 0.010
IL-6 Time x gender 1.326 0.250
Time X treatment 1.396 0.237
Time x hospitalization 0.085 0.771
Time x suicide attempt 0.134 0.714
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Legends: (BDI): Beck Depression Inventory, (BAI): Beck Anxiety Inventory; (IL-6): Interleukin-6

The data in table 5 show that there is a significant increase in the scores of the
physical and psychological domains in the interaction with the 6-month follow-up, sex
and time interaction in the psychological domain and depressive symptoms, age in social

relationships and anxiety symptoms and schooling in IL-6 levels.

Discussion

To our knowledge, this is the first study that aims to evaluate the clinical response, suicide
attempts, hospital readmissions, and their association with inflammatory markers (I1L-6)
in patients with diagnosis of mental disorders who underwent 3 different types -
Psychodynamic psychotherapy (PDT), cognitive behavioral therapy (CBT) and
interpersonal therapy (IPT) - of psychotherapy with a six-month follow-up. Although
clinical diagnosis varied, mainly concentrated in Major Depressive Disorder, Generalized
Anxiety Disorder and Bipolar Affective Disorder, a common pattern was observed in
these groups, with high depressive and anxiety scores, reduced quality of life, significant
percentages of previous suicide attempts and previous psychiatric hospitalizations e, as
listed in table 2.

The main findings of the study showed that individual psychotherapy can stabilize the
disease. The group presented characteristics such as a significant number of previous
psychiatric hospitalizations [21 (40.38%), follow-up 2 (3,84%); p=0.003] and previous
attempted suicide [baseline 25 (58.07%), follow-up 2 (3,84%); p= 0.003]. The frequency
of these events showed a significant reduction in the 6-month follow-up, p<0.05.

The 4 domains of quality of life had an increase in their score, concomitant to the
reduction in the score of depressive and anxious symptoms, but these results were not
related to a significant variation in the levels of interleukin-6. The model for factors such
as time, age, gender, education, medication, history of psychiatric hospitalization and
previous suicide attempt showed that the scores of physical and psychological domains
vary positively with time, as well as the improvement of social function and reduction of
depressive symptoms was observed in individuals over 45 years old.

Patients with mental disorders, such as those with treatment resistant major depressive
disorder [27], generalized anxiety disorder [28] and affective bipolar disorder [29]
showed reduction in the life quality [30]. Psychotherapy has been shown to be effective

in improving these outcomes in patients with different psychiatric disorders [31].
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Patients diagnosed with severe depression have high BDI scores, results also observed in
the sample of this study, since almost half of the sample had a score above 29 points on
the scale, which is a value considered within the range of most severe depressive
symptoms [32]. Although there is evidence that patients diagnosed with treatment-
resistant depression while on pharmacotherapy experienced clinical improvement for
more than 12 months after starting CBT [33], resistance to treatment is a sign of worse
prognosis in patients [34].

Interleukin levels, especially interleukin-6, are potential markers of response to treatment
of patients with mental disorders undergoing psychotherapy. One of the first studies to
assess the impact of psychotherapy on interleukin-6 demonstrated that cytokine levels
decreased in women in the first depressive episode, and in patients with severe depressive
symptoms [32]. However, later studies have shown that cognitive behavioral therapy did
not change interleukin levels and, even when there was a variation in IL-6 levels, this
finding was not maintained after 12 months [33].

Patients with psychiatric hospitalization, with more severe acute illness, have higher
levels of 1L-6 compared to healthy controls [33]. The low levels in the study sample and
values without significant difference when compared to the healthy control group may
indicate the potential of IL-6 as an inflammatory marker in acute conditions [33], which
would not apply to the sample, in which more than 80% started psychotherapy while on
medication, with diagnosis and previous treatment, therefore, with diagnosis chronic of
mental disorders. Treatment with medications in effect before the start of therapy may
have impacted the low levels of IL-6 in the baseline sample, with no changes in follow-
up and no changes compared to the control group.

It is necessary to consider that in a population with severe diagnosis, symptoms
stabilization, suicide attempts and hospital readmissions reduction, like suicide attempt
and hospitalization, are markers of response to treatment, since not all patients are going
to have significant clinical remission [33]. The improvement in quality of life, reduction
of depressive symptoms, remission of anxious symptoms and the reduction of psychiatric
hospitalizations and suicide attempts, are, therefore, disease control markers.

The study has some limitations. In the current context of the pandemic, it was impossible
to maintain the collection of sample follow-up from 2020. The introduction of online
psychotherapy in this sample, which was previously submitted to face-to-face
psychotherapy, could be an unanticipated confounding factor, which is why we chose not

to perform the follow-up in this treatment modality. Hospital collections were also a
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limitation in the context of the pandemic, which reduced the total number of patients with
dosed interleukin levels. There is also a need to correlate clinical findings and levels of
interleukin-6 with other factors, such as functional changes in the level of the central
nervous system, levels of neurotrophins and the measurement of other inflammatory
cytokines levels. The small number of patients who were not undergoing drug treatment
limited the effects of the exclusive analysis of the effects of psychotherapies in the
sample, since it is known that antidepressants, antipsychotics, and mood stabilizers act to

reduce inflammatory cytokines [33].

Conclusion

The introduction of psychotherapy in patients with mental disorders undergoing drug
treatment has the potential to reduce psychiatric hospitalizations and attempted suicide.
The association of outcomes and changes in interleukin-6 levels was not observed in the

sample.
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ABSTRACT

Evidence-based psychotherapies are effective in the treatment of mental disorders, with
results equivalent to pharmacological treatment. There is evidence that treatment
response is associated with altered levels of brain-derived neurotrophic factor (BDNF), a
neurotrophin associated with neuronal plasticity.

The aim of the present study is to evaluate the BDNF levels of patients diagnosed with
severe mental disorders undergoing individual psychotherapies at a 6-months period.
BDNF levels were collected at the beginning of the study and 6 months after the first
collection, in addition to the application of a socioeconomic survey and Beck's depression
guestionnaire.

Amongst the total of 47 patients, 25 (53.19%) had a history of at least one psychiatric
hospitalization and 21 (44.68%) suffered at least one suicide attempt in the initial
evaluation. The number of hospitalizations and suicide attempts dropped to 2 (4.25%; p=
0.003) during follow-up. The BDI scores indicate severe symptoms, which did not show
any significant change over the 6-month follow-up ((29.93 (10.43) 29.25 (12.83); p=
0.253), as well as BDNF levels (77.28 (34.31); 72.68 (36.61); p=0.855)). In multiple
linear regression (variables: psychotropic drugs, previous psychiatric hospitalization, and

suicide attempt), BDNF levels were associated with the use of mood stabilizer B (0,439;
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p=0.019).

The study reinforces that the association of psychotherapy and psychotropic drugs is
associated with a reduction in hospitalization and suicide attempts, with no impact on
BDNF levels.

Keywords: Psychotherapy, Depression, BDNF

INTRODUCTION

Mental disorders are among the most frequent and disabling pathologies of the last
decades [1]. The global prevalence estimate was 28.0% for depression; 26.9% for anxiety;
24.1% for post-traumatic stress symptoms; 36.5% for stress; 50.0% for psychological
distress; and 27.6% for sleep problems only during the year of 2020, in the advance of
the COVID-19 pandemic [2]. With varied progression, these pathologies are associated
with reduced quality of life [3], decreased ability to work [4], and, in more severe cases,
increased risk for hospitalization and suicide attempt [5,6].

Currently, there are several lines of treatment for these disorders according to the
established diagnosis, the most recommended lines of treatment being pharmacological
therapy and psychotherapy [7]. Among non-pharmacological therapies, evidence-based
psychotherapies have been shown to be effective in reducing psychological symptoms,
as well as physical activity, for example [8]. Systematic review data indicate that the
association between treatments is more effective than their application alone, reinforcing
the importance of joint and multimodal treatments [9].

Among the various modalities of psychotherapies used in the treatment of mental
disorders, the American Psychiatric Association established criteria for defining the
concept of Evidence-Based Therapies, characterized by scientific studies, proving their
effectiveness through longitudinal studies, systematic reviews, and clinical trials [10].
Within this context, studies have sought to analyze biological markers associated with
remission of symptoms after therapy [11]. These markers allow an objective assessment
of outcome, in addition to patient self-report [12]. It is observed, for example, the
potential in the use of ciytokines [13], neuroimaging [14], and neurotrophins such as
brain-derived neurotrophic factor (BDNF) [15], either as a marker of results or as a
predictor of response to treatment.

Among these markers, BDNF stands out: a neurotrophin related to neuronal plasticity

[16]. It is mainly related to brain areas such as the hippocampus [16], which is associated
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with mental illness [18]. Its levels are altered in disorders such as depression [19], anxiety
[20], and bipolar disorder [21] compared to the healthy population. On the other hand, an
increase in serum and plasma values is observed after therapy and use of psychotropic
drugs and psychotherapies in the short term, associated with remission of symptoms
[22,23] thus being a potential marker of response to psychiatric treatment [24]. A 2020
systematic review showed that only 8 studies analyzed BDNF levels in patients
undergoing individual psychotherapies, with varying results in cases of depressive
symptoms and/or diagnosis of major depressive disorder [25].

Most studies carried out with this population undergoing psychotherapies, to date, have
not considered the benefits of psychotherapies in a community with a history of more
severe mental disorders and with interleukin dosages greater than 12 weeks. Considering
this context, the objective of this study is to analyze BDNF levels at 6 months of patients
diagnosed with mental disorders undergoing evidence-based psychotherapies in a
specialized service outpatient clinic, considering the impact of variables such as
medication use and previous psychiatric history on interleukin levels.

METHODOLOGY

A naturalistic longitudinal with a 6-month follow-up of adult patients diagnosed with
mental disorder undergoing individual psychotherapy- Psychodynamic psychotherapy
(PDT), cognitive behavioral therapy (CBT), and interpersonal therapy (IPT) - at the
Psychotherapy Outpatient Clinic of the Hospital de Clinicas de Porto Alegre (HCPA),
Rio Grande do Sul, Brazil, was carried out in July, 2016 to August 2019.

When psychotherapy was required, the patient was contacted by the research group and,
after free and informed consent, there were questionnaires to assess socioeconomic and
clinical data, such as sex, education level, suicide, psychiatric hospitalizations, and use of
medications. To measure depressive symptoms, the Beck Depression Inventory (BDI)
was used, consisting of 21 items that assess hopelessness, guilty feelings, worthlessness,
punishment feelings, self-dislike, physical symptoms, suicidal thoughts, appetite, interest
in sex and sleep [26].

The control group was recruited from the institution's blood bank service. Neurological
and psychiatric illnesses were considered the exclusion criteria. For an analysis of this
study, those with mental disorders or those with autoimmune diseases, cancer, or pregnant

women were not included.
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BDNF serum levels were measured by sandwich-ELISA using a commercial Kit,
according to the manufacturer’s instructions (Millipore, USA). Briefly, microtiter plates
(96-well flat-bottom) were incubated overnight at 4 °C with the samples diluted 1:75 in
sample diluent and standard curve ranging from 15.63 to 1000 pg/mL of BDNF. Thus,
plates were washed four times with a wash buffer followed by the addition of biotinylated
mouse anti-human BDNF monoclonal antibody (diluted 1:1000 in sample diluent), which
was incubated for 2 hours at room temperature. After washing, incubation with
streptavidin-horseradish peroxidase conjugate solution (diluted 1:1000 in sample diluent)
for 1 hour at room temperature was carried out. After the addition of substrate and stop
solution, the amount of BDNF was determined (absorbance set at 450 nm). The standard
curve demonstrates a direct relationship between optical density and BDNF
concentration.

All participants signed an informed consent form. The Research Ethics Committee of
Hospital de Clinicas de Porto Alegre approved this study (2015-0097). The present study
was conducted in accordance with the Declaration of Helsinki.

The Kolmogorov-Smirnov (KS) test was applied to assess the normality of the sample
distribution. A paired t-test analysis was performed to determine whether there were
differences between BDNF levels at baseline and 6 months later. A multivariate analysis
of variance was performed to test the effects of medications -psychotropic drugs -
previous psychiatric hospitalization, and previous suicide attempt on BDNF samples.
Variables were listed based on the potential for altering BDNF levels, according to
literature data, as well as the inclusion of hospitalization and suicide attempt. Statistical
analyzes were performed using SPSS version 20 software. Data are presented as means +

standard deviations, frequency, or percentages.

RESULTS

Clinical and demographic characteristics of patients and controls are shown in Table 1.
There was no significant difference in age and education between the groups, as for sex,
there was a greater predominance of women among the participants. The average number
of therapy sessions was greater than 35 over 6 months, especially for analytically oriented
therapy. More than half of the patients used some psychotropic drug, whether
benzodiazepine, mood stabilizer, antipsychotic or selective inhibitor, the latter being used

by 10 patients.
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Table 1- Sociodemographic and clinical characteristics of patients and control group

Patients (n=47) Controls (n=48)

Age 46.59 (11.09) 34.89 (0.99) 0.002
Ethnicity - White 40 (87%) 39 (81.3%) 0.612
Gender F: 36 (78.3%) F: 39 (81.3%) 0.514
Medication usage Baseline 6-month p
ISRS 36 (76.5%) 38 (80.8%) 0.486
Mood stabilizer 10 (21.2%) 6 (12.7%) 0.533
Antipsychotic 8 (17.0%) 7 (14.8%) 0.420
Benzodiazepines 9 (19.1%) 7 (14.8%) 0.420
Suicide attempt 21 (44.6%) 2 (4.2%) 0.003
Psychiatric hospitalization 25 (53.2 %) 2 (4.2%) 0.003
BDI 29.93 (10.43) 29.25 (12.83) 0.253
Number of sessions 35.61 (7.19)
CBT 9 (19.6%)
POA 31 (67.4 %)
IPT 6 (13 %)
Diagnosis

Depressive Disorders

29 (61.7%)

Anxiety Disorders 5 (10.6%)
Bipolar Disorder 5 (10.6%)
Personality Disorders 3 (6.4%)
Others Disorders 5 (10.6%)

Legend: CBT: Cognitive Behavior Therapy; Analytical Oriented Psychotherapy (AOP); IPT: interpersonal

Therapy. Other disorders: obsessive compulsive disorder, Post-traumatic stress disorder, Addiction.

BDNF levels did not show significant variation during follow-up [baseline (77.28
(34.31); follow-up 72.68 (36.61); controls 69.60 (23.89); p> 0.05) Its levels at the
beginning of the follow-up and after 6 months did not vary significantly, there was also
no difference compared to the group of healthy controls. Beck’s depression inventory
scores, used to measure depressive symptoms did not vary significantly in the analyzed

period.

Table 2- BDNF levels of patients and control group
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Groups P value
Patients baseline (n=47) Patients Follow-up (n=47)
BDNF 77.28 (34.31) 72.68 (36.61) 0.314
Patients baseline (n=47) Controls (n=48)
BDNF 77.28 (34.31) 69.60 (23.89) 0.211
Patients Follow-up (n=47) Controls (n=48)
BDNF 72.68 (36.61) 69.60 (23.89) 0.772

BDNF (ng/ml)

Legend: BDNF: Brain-derived neurotrophic fator; BDI: Beck Depression Inventory.

In the multiple linear regression, used to assess variables — medications, previous

psychiatric hospitalization — related to BDNF levels at the end of the 6-month follow-up,

the use of a mood stabilizer was shown to be significant for the increase in neurotrophin

levels (B 0.439; p=0.019). Drug use, psychiatric hospitalization history or suicide

attempts did not impact neuromarker levels in the studied sample.

Table 3: Multivariate tests of serum BDNF levels (ng/mL), pharmacological

treatment and psychiatric predictors

Unstandardized

Standardized

Coefficients Coefficients
B Std. Error Beta t Sig.
Selective inhibitor 19.371 16.760 212 1.156 .255
Antipsychotic -5.794 14.624 -.066 -.396 .694
Mood stabilizer 42.018 17.108 439 2.456 .019
Benzodiazepine -9.077 14.269 -.099 -.636 .529

Psychiatric

hospitalization 1.530 7.562 .041 .202 .841
Suicide attempt 7.467 7.104 .209 1.051 .300

R? = 0.168, adjusted R2 =0.037, p = 0.290
Dependent Variable: BDNF after 6 months

Independt variables: medications: selective inhibitor, antipsychotic, mood estabilizer, benzodiazepine.

Psychiatric Predictors: Psychiatric hospitalization and suicide attempt

Discussion

The study followed patients undergoing individual psychotherapies in 3 different
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modalities over 6 months, with different diagnosed disorders. Patient results showed that
depression scores and brain-derived neurotrophic factor levels did not vary significantly
during the follow up period. To date, this is the first study to analyze 3 different modalities
of psychotherapies — Cognitive Behavior Therapy; Analytical Oriented Psychotherapy
(AOP); IPT: interpersonal Therapy — simultaneously for a period longer than 12 weeks,
in patients with a more severe profile, with a high history of suicide attempts [(21 (44.6%)
and psychiatric hospitalizations (25 (53.2 %)], using or not using psychotropics.

The use of medication remained stable throughout the follow-up, as well as there was a
low percentage of hospitalizations or suicide attempts in the 6-month follow-up after the
start of psychotherapy, with only 2 cases reported (4.2%) p=0.003. The use of mood
stabilizers was associated with an increase in BDNF in the analyzed sample, which is
consistent with the literature [27, 28, 29]. Neurotrophin levels showed no variation
compared to the control group. This may have been due to the previous use of
psychotropic drugs, which led to an increase in the marker prior to the follow-up of this
study.

Leet et al. showed that BDNF levels were reduced in patients with a history of suicide
attempts, which may explain the stable values found in the follow-up, who started the
follow-up, mostly using psychotropic drugs that can lead to changes in BDNF levels [30].
The severity of the diagnosis and prognosis of these patients can be observed by the
maintenance of high values of BDI scores, even after 6 months of follow-up and
medication use. Similar studies showed that there was no change in neurotrophin values
after psychotherapy in patients diagnosed with depression [15, 22].

This study has some limitations. Not all patients were treated exclusively with
psychotherapy. The use of mood stabilizers and associated SSRIs has the potential to raise
BDNF levels [31]. The BDNF methylation analysis of the collected samples was not
performed, which may lead to changes in neurotrophin levels [32]. Nutritional factors,
physical activity, external stressors were also not considered in the analysis of this study.
The study expands the discussion on neurotrophin as a long-term response marker in
response to psychotherapy associated with drug treatment, which is still conflicting in the
literature. Understanding the physiology of treatment response through markers is a
potential to reinforce the relevance and effectiveness of psychotherapies as treatments for
mental disorders. The results, however, must be considered based on the profile
presented, with patients with indicators of severity in the course of the disease, as well as

considering that serious outcomes showed a significant reduction in the follow-up period
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of the sample.

As a future perspective, the insertion and comparison with other biological markers in the
same sample and the analysis of BDNF methylation in this sample will be allies in
understanding the pathophysiology of mental disorders in patients with severity factors

in mental disorder, as in this study.
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8.0 CONSIDERACOES FINAIS E CONCLUSAO

Este trabalho teve como objetivo ampliar o entendimento dos mecanismos
neurobioldgicos das psicoterapias baseadas em evidéncia em pacientes com transtornos
mentais. Os principais achados desta tese séo:

A revisdo sistematica da literatura evidenciou que o BDNF é um potencial
marcador de resposta ao tratamento psicoterdpico, abrindo caminho para a elucidacéo do
mecanismo de acdo das psicoterapias a nivel de sistema nervoso central. Entretanto, o0s
resultados ndo sdo consistentes em pacientes com depressdo, doenca altamente
prevalente, o que reforga a necessidade de mais estudos sobre o tema.

O segundo artigo demonstrou que a ressonancia magnética funcional permite
avaliar areas associadas a remissdo de sintomas no diagnostico de depressdo. A
heterogeneidade das areas encontradas pode ser explicada pelas diferentes técnicas
empregadas durante a realizacdo do exame funcional ou pela ativacdo de diferentes vias
que convergem na melhora de sintomas.

O estudo trés ndo demonstrou reducéo de inteleucina-6 em pacientes submetidos
a psicoterapias individuais, e seus valores ndo diferiam estatisticamente dos niveis
encontrados em controles saudaveis. Deve-se considerar o perfil dos pacientes do estudo:
com alta prevaléncia de uso de medicagdes, além de nimero expressivo de historico de
internacdo psiquiatrica e tentativa de suicidio, que sdo considerados agravantes no
prognostico. Sendo assim, a psicoterapia pode estar associada a estabiliza¢do do quadro
psiquiatrico e a manutencdo dos niveis de interleucina-6 pode ser explicada pela acdo
anti-inflamatoria da citocina, além do fato de que a IL-6 pode ser um marcador de resposta
aguda nos diagnosticos estudados, o que ndo € o caso da amostra avaliada, além do
mecanismo complexo de interacdo entre diversas citocinas inflamatorias, o que ainda ndo
esta bem elucidado pela literatura atual.

O estudo quatro ndo encontrou alteracGes significativas dos niveis de BDNF e o
uso de estabilizados de humor foi associado ao aumento deste marcador. Os escores de
sintomas depressivos ndo variavam significativamente no seguimento, embora o nimero
de internagdes e tentativa de suicidio tenha reduzido significativamente. Os valores de
BDNF no inicio do seguimento ndo apresentou diferenca se comparado ao grupo controle,
0 que levanta a hipotese de que o uso prévio de psicofarmacos pelos pacientes pode ter
elevado os niveis do fator neurotréfico.

Portanto, os biomarcadores tém potencial no seguimento de resposta as
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psicoterapias baseadas em evidéncia. Os estudos apresentados contribuem para a
divulgacdo, conhecimento e valorizacdo das psicoterapias, permitindo uma indicagéo
mais precisa de determinadas técnicas, a partir da utilizacdo de marcadores
neurobioldgicos. Com isso, abrindo espago para um importante e incipiente linha de
pesquisa que permita indicacGes mais precisas de determinadas intervencdes a partir da

utilizacdo de marcadores neurobiol6gicos
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9.0 LIMITACOES

Os estudos apresentados possuem algumas limitacbes metodologicas. A primeira,
relacionados as revisfes sistematicas é a caréncia de estudos que avaliem os niveis de
BDNF em pacientes submetidos a psicoterapias. A quantidade limitada de resultados
(k=8), nimero pequeno de participantes, associada a heterogeneidade das psicoterapias
empregadas e dos diagndsticos dificulta um resultado mais preciso, o que inviabilizou
realizacdo de uma metanalise.

Em relacdo ao segundo artigo, a heterogeneidade das psicoterapias e paradigmas
empregados nos diferentes estudos limitou uma andlise mais abrangente dos dados,
tornando necessaria a segmentacdo das ressonancias funcionais. Importante destacar que,
juntamente com a metodologia empregada e softwares utilizados para as analises, que
divergiram entre os estudos, as técnicas de psicoterapia empregadas também apresentam
variagOes, que impedem a generalizacgéo dos resultados.

No que tange ao terceiro e quarto artigo, houve reducdo do nimero de
participantes esperados em decorréncia da pandemia da COVID-19, fazendo com que 0s
pacientes passassem a realizar psicoterapia ha modalidade virtual e impossibilitando a
coleta de material biol6gico para as analises posteriores dos pacientes que ja haviam

realizado as coletas iniciais.
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10.0 PERSPECTIVAS FUTURAS E IMPLICACOES CLINICAS

O estudo reforga as necessidades apontadas para 0s investimentos e pesquisa em
psicoterapias baseadas em evidéncia. O reconhecimento de marcadores bioldgicos, seja
como preditores de resposta ao tratamento ou marcador de tratamento associado aos
desfechos clinicos € um instrumento a mais para corroborar os beneficios desse recurso
terapéutico. O estudo também destaca a necessidade e relevancia de investimento na area,
considerando os poucos trabalhos encontrados nas revisdes realizadas. Considerando 0s
achados descritos, pretende-se futuramente realizar analise das metilagdes de BDNF e

neuroimagem na amostra desta tese.
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ANEXO A- TERMO DE CONSENTIMENTO LIVRE ESCLARECIDO

Vocé estd sendo convidado para participar de um estudo que se propde a avaliar o efeito
das psicoterapias em longo prazo. O efeito positivo das psicoterapias (de orientacédo
analitica, interpessoal e cognitivo-comportamental) ja foi determinado por inumeros
estudos internacionais e em populagdes brasileiras, mas seus efeitos a longo prazo ainda
séo pouco estudados.

Caso aceite participar, vocé sera avaliado em 3 momentos (hoje, em 6 meses de terapia e
em 1 ano de terapia). Serd feita uma coleta de amostra de 10 ml de sangue
(aproximadamente 1 colher de sopa), no inicio da terapia e outra em sua alta. Estas
amostras serdo utilizadas para medir o BDNF, uma substancia produzida pelo corpo
associada ao funcionamento cerebral. O sangue coletado sera armazenado para uso
apenas nesta pesquisa. Os riscos envolvidos neste procedimento sdo os de uma coleta de
sangue usual, que s&o mal-estar passageiro ou mancha roxa no local da coleta de sangue.
Além desta coleta de sangue, vocé fard uma avaliacdo psiquiatrica e psicoldgica,
composta por seis questionarios, que serdo repetidos nos préximos 3 momentos da
pesquisa. Também solicitamos sua autoriza¢do para consultar alguns dados clinicos
registrados no seu prontuario na instituicdo. O preenchimento dos questionarios ndo
envolve maiores riscos e levard em torno de 60 minutos. O preenchimento podera ser
feito por telefone, caso vocé nao consiga vir até o Hospital. Algumas perguntas podem
trazer algum desconforto e vocé tem a liberdade de ndo respondé-las.

N&o se conhece beneficios diretos por fazer parte desta pesquisa, mas vocé estard
contribuindo para melhor conhecer os efeitos a longo prazo das psicoterapias.

O nome do participante sera mantido confidencial pelos pesquisadores, sendo estes dados
utilizados apenas para esta pesquisa.

A participagdo no estudo ¢ totalmente voluntaria, a ndo participacéo ou desisténcia ap6s
ingressar no estudo ndo implicara em nenhum tipo de prejuizo para o participante.

Vocé ndo tera nenhum custo pela participagdo neste estudo e ndo recebera nenhum tipo
de compensacéo financeira.

Em caso de dividas, antes e durante o curso da pesquisa, entrar em contato com Dra.
Neusa Sica da Rocha, pesquisadora responsavel, pelos telefones 33598294 ou 33598413.
Servico de Psiquiatria- HCPA Ramiro Barcelos, 2350- 4° andar, sala 400 N.

Caso tenha ddvidas sobre questdes éticas desta pesquisa, 0 Comité de Etica em Pesquisa

podera ser contatado para esclarecimento de ddvidas, no 2° andar do HCPA, sala 2227,
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ou através do telefone 33597640, das 8h as 17h, de segunda a sexta.
Este documento foi elaborado em 2 vias, uma ficard com vocé e outra ficara

arquivada com o pesquisador.

Nome do participante Assinatura do participante
Nome do pesquisador Assinatura do pesquisador
Porto Alegre, de de

CAAE 43345815.0.0000.5327

Anexo B- Protocolo de pesquisa
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Universidade Federal do Rio Grande do Sul

Programa de Pds-Graduacao em Ciéncias Médicas: Psiquiatria

Hospital de Clinicas de Porto Alegre

Avaliacao de Pacientes Atendidos em

Psicoterapia
(GPPG 15-0097)

NOME DO PACIENTE

NUMERO DE PROTOCOLO

DATA DA INCLUSAO

DATA DA AVALIACAO

BASELINE
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Hospital de Clinicas de Porto Alegre Protocolo n°
Servi¢o de Psiquiatria

Data do preenchimento:

Entrevistador: | | | | | | | | |

Qual psicoterapia esta realizando? [ 1 POA[ 2 TIH 3 TCC

Quantas sessdes ja realizou?|:|

1. Identificacdo

1.1ProntuarioHCPA: [ T T T T T 1 | |

12NomeCompleto: | | [ | [ | [ [ | [ [ | [ [ ] [ ] ||

1.3. Religido: catc')lica evangélica espirita
judaica outra: @ nao quer informar

1.4. Origem: Triagem Em acompanhamento

1.5. Sexo: Masculino Feminino

1.6. Data de nascimento: | | || | || | | | |
1.7. Idade: |:|:| anos

1.8. Etnia: branco néo-branco

1.9 Orientagéo Sexual: heterossexual homossexual Elsem condicOes de responder

bissexual El n&o quer informar

1.10. Situacéo Conjugal: solteiro casado ou companheiro fixo
separado ou divorciado vilvo

1.11. Ocupacao: estudante com ocupagao remunerada
Sem OCcupagao (nzo aposentado) dona de casa
em auxilio-doenca @ aposentado por invalidez

aposentado por tempo servigo
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1.12. Escolaridade: [0 ] Sem escolaridade Médio completo
Fundamental incompleto Superior incompleto
Fundamental completo E Superior completo

Médio Incompleto P6s-graduagao
1.13 Anos de estudo completos (contar a partir da primeira série, excluindo repeténcias) I:I:I

1.14. Repeténcia escolar: sim ndo [ | ] anos repetidos
1.15. Sabe ler e escrever? sim Né&o

116.Endereco: | [ | | | [ [ | | [ [ [ | [ [ [ [ ||

117.cidade: [ [ [ [ [ [T T T T T T T 1 LT T[]

1.18. Telefone para contato: 1- celular | | | | | | | | | | | |

2- convencional | | | | | | | | | | |

PESSOA DE REFERENCIA: T T T TTITTTTT

TELEFONE: L rrrrrr

2. Caracteristicas da Doenca

2.1 Qual o motivo da procura de tratamento psicoterapico?

Alivio de sintomas Crise vital Relacionamento interpessoal Luto
Trauma @Queixas fisicas

2.2 (com as palavras do
paciente):

2.3 Diagnéstico Atual (prontuario)

2.4. Hospitalizag8es Psiquiatricas: sim nao El sem condi¢des de responder

Se sim, quantas: |:|:|

2.5. Tentativa de suicidio: sim nao El nao quer informar
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0 sem condi¢Bes de responder

Se sim, ndmero: I:I vezes

Tipo tentativa: arma fogo enforcamento cortar pulsos
medicacéo pular de local alto
El outro, qual:

3. Habitos

3.1. Tabagismo Passado: sim ndo Se sim, tempo de uso:l:l:l anos
3.11 Tabagismo Atual: sim nao Se sim, |:|:| macos/dia:

3.2. Uso Atual Cha: sim nao
Chimarré&o: sim nao
Café: [1]sim n&o

3.3 Ja usou ou usa drogas de abuso: Sim Nao

Se sim, qual?
Maconha Uso Atual Uso passado
Cocaina Uso Atual Uso passado
Crack Uso Atual Uso passado
Alucinégeno Uso Atual Uso passado
Anfetaminas Uso Atual Uso passado
E Alcool Uso Atual Uso passado
Benzodiazepinico Uso Atual Uso passado

sem prescricao

[8]outro. Quai?l | [ [ [ [ [ [ [ [ |[1]usoAwal [2]uso passado

4. Tratamento Psiquiatrico
4.1. Vocé ja foi submetido a algum tratamento psiquiétrico? Sim N&o

4.2. Vocé ja foi submetido a algum tratamento psicoterapico? Sim N&o

4.2.1 Qual? TCC POA TIP N&o sabe
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4.2.2.Frequéncia? semanal quinzenal 2x/semana

4.2.3 Quanto tempo? (nGmero de meses)

4.2.4 Trocou de terapeuta? (nGmero de vezes)

4.3 Vocé esta submetido a algum tratamento psiquiatrico medicamentoso?

Sim [2 |N&o

4.3.1 Se sim, quais medicamentos vocé tomou para qualquer dos comportamentos/
problemas psiquiatricos (por pelo menos 6 meses)?

Antidepressivos Anticolinérgico
[2 ]Antipsicéticos Benzodiazepinico

Estabilizador do Humor [ 6 |Metilfenidato | 7 |Néo sabe informar

(Preencher de acordo com prontuario):

Medicacédo Uso Atual Dose Medicacéo Uso Atual Dose
0- Néo | 1-Sim 0- Nado | 1-Sim
0- Néo | 1-Sim 0- Nado | 1-Sim
0- Néo | 1-Sim 0- Nado | 1-Sim
0- N&o | 1-Sim 0- Ndo | 1-Sim
0- N&o | 1-Sim 0- Ndo | 1-Sim

5. Histéria Familiar de Doenca Psiquiatrica:

Filho adotivo? Sim N&o @Néo Sabe El sem condi¢Oes de informar

Cédigo para transtorno: 1 — Transtorno Bipolar 2- Depresséo 3- Esquizofrenia
4- Ansiedade 5-Problemas com &lcool 6-Problemas com drogas
Cédigo para desfecho: 1- Tentativas de suicidio 2-Suicidio completo
3-Internacao psiquiéatrica 4- Uso de medicacdo psiquiatrica

1 Maée Transtorno: |:| Desfecho: |:|

2 Pai Transtorno: |:| Desfecho: |:|

3 Irm&os Quantos afetados? [ | |  Transtomo: [ |  Desfecho: [ ]
4 Avo/Avb Materno  Quantos afetados? |:|:| Transtorno: |:| Desfecho: |:|
5 AVO/AVO Paterno  Quantos afetados? [ | | Transtorno: [ ]|  Desfecho: [ ]
6 Tios Maternos Quantos afetados? |:|:| Transtorno: |:| Desfecho: |:|
7 Tios Paternos Quantos afetados? |:|:| Transtorno: |:| Desfecho: |:|

6. Uso de método contraceptivo:

6.1 sim néo@sem condi¢des de informar
L] L]
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6.2. Se sim, qual(is): 1 Anticoncepcional oral (pilula) 2 DIU

Camisinha Diafragma coito interrompido El L.Tubaria
Vasectomia tabelinha @Anticoncepcional Injetavel
outro, qual:

7. Fatores relacionados ao sexo feminino (Obs: codificar para sexo masculino: 9- ndo se aplica)

7.1. Gravidez atual? Sim Né&o

7.2. Gestagoes: |:|

7.3. Partos Normais: |:|

7.4. Partos cesareos: |:|

7.5. Abortos: Espontaneos |:|
Provocados | |

7.6. Menopausa: sim néo Se sim, idade:l:l:l anos.

7.8. Terapia de Reposi¢cdo Hormonal (atual): sim nao
7.9. Datada ultimamenstruagao: | [ | | | [ | | |

8. Moradia:

Vive: Sozinho Com familiares Em pensionato Em instituicéo

Qual?

9. Classificacdo Econémica
9.1 Posse de ltens

0 1 2 3 ou +
Televisdo em Cores 0 2 3 4 5
Radio 0 1 2 3 4
Banheiro 0 2 3 4 4
Automoével 0 2 4 5 5
Empregada Mensalista 0 2 4 4 4
Aspirador de P6 0 1 1 1 1
Méquina de Lavar 0 1 1 1 1
Video Cassete e/ou DVD 0 2 2 2 2
Geladeira 0 2 2 2 2
Freezer (aparelho independente ou 0 1 1 1 1
parte da geladeira duplex)
9.2 Grau de Instrucao do chefe da familia

Analfabeto /Primario incompleto 0

Primario completo / Ginasial incompleto 1

Ginasial completo / Colegial incompleto 2

Colegial completo / Superior incompleto 3

Superior completo 5
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Classe:

Al (30-34) A2 (25-29) B1 (21-24) [4 | B2 (17-20)
[5]c1-16) [6] D (6-10) E (0-5)
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&

. _I i Data:
Nome: Estado Civil: Idade: Sexo:
Ocupagao: Escolaridade:

Abaixo estd uma lista de sintomas comuns de ansiedade. Por favor, leia cuidadosamente cada item da lista. Identifique
0 quanto vocé tem sido incomodado por cada sintoma durante a iltima semana, incluindo hoje, colocando um “x” no
espaco correspondente, na mesma linha de cada sintoma.

% .] ta. . Levemente | Mﬁ:ﬁﬁf : (;iréw;emmte T

memendo LT SRR Seipmes
e _ ; o . -
1. Dorméncia ou formigamento.

2. Sensag#o de calor.

3. Tremores nas pernas.

4. Incapaz de relaxar.

5. Medo que acontega o pior.

6. Atordoado ou tonto.

7. Palpitacfio ou aceleraciio do coragfo.

8. Sem equilibrio.

9. Aterrorizado.

10. Nervoso.

11. Sensacdo de sufocacio.

12. Tremores nas m#os.

13. Trémulo.

14. Medo de perder o controle.

15. Dificuldade de respirar.

16. Medo de morrer.

17. Assustado.

18. Indigestdo ou desconforto no abdémen.

19. Sensacdo de desmaio.

20. Rosto afogueado.

21. Suor (ndo devido ao calor).

P E A R S 0 N © 2001 Casapsi Livraria e Editora Ltda

Casa do Tradugéo e adaptagéo brasileira,

/‘_‘-—_—__\ ) - .

Copyright©1981 by NCS Pearson, Inc. Psicélogo® E proibida a reprodugo fotal ou parcial desta cbra para
Copyright© 1993 Aaron T. Beck - Tradug&o para a Lingua Portuguesa qualc':uer ﬁnailc!ade. Todos os direitos reservados.
Todos os direitos reservados. BAIl é um logotipo da NCS Pearson, Inc.
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INVENTARIO DE DEPRESSAO DE BECK (BDI)
Este questionario consiste em 21 grupos de afirmacGes. Depois de ler cuidadosamente

cada grupo, faca um circulo em torno do numero (0, 1, 2 ou 3) diante da afirmacao, em

cada grupo, que descreve melhor a maneira como vocé tem se sentido nesta semana,

incluindo hoje. Se varias afirmagdes num grupo parecerem se aplicar igualmente bem,

faca um circulo em cada uma. Tome o cuidado de ler todas as afirmag6es, em cada grupo,

antes de fazer a sua escolha.

1. Tristeza

0 N&o me sinto triste.

1 Eu me sinto triste grande parte do
tempo.

2 Estou triste o tempo todo.

3 Estou téo triste ou tdo infeliz que nao

consigo suportar.

2. Pessimismo

0 N&o estou desanimado(a) a respeito do
meu futuro.

1 Eu me sinto mais desanimado(a) a
respeito do meu futuro do que de
costume.

2 N&o espero que as coisas déem certo
para mim.

3 Sinto que ndo ha esperan¢a quanto ao

meu futuro. Acho que sé vai piorar.

3. Fracasso passado

0 N&o me sinto um(a) fracassado(a).

1 Tenho fracassado mais do que deveria.
2 Quando penso no passado vejo muitos
fracassos.

3 Sinto que como pessoa sou um fracasso

total.

4. Perda de prazer

0 Continuo sentindo o mesmo prazer que
sentia com as coisas de que eu gosto

1 N&o sinto tanto prazer com as coisas
como costumava sentir.

2 Tenho muito pouco prazer nas coisas
que eu costumava gostar

3 Né&o tenho mais nenhum prazer nas

coisas gue costumava gostar.

5. Sentimentos de culpa

0 N& me sinto particularmente
culpado(a)

1 Eu me sinto culpado(a) a respeito de
varias coisas que fiz e/ou que deveria ter
feito.

2 Eu me sinto culpado(a) a maior parte
do tempo.

3 Eu me sinto culpado(a) todo o tempo

6. Sentimentos de punicao
0 Néo sinto que estou sendo punido(a).

1 Sinto que posso ser punido(a).



2 Eu acho que serei punido(a).

3 Sinto que estou sendo punido(a).

7. Auto-estima

0 Eu me sinto como sempre me senti em
relagdo a mim mesmo(a).

1 Perdi a confiangca em mim mesmo(a).
2 Estou desapontado(a) comigo
mesmo(a).

3 Né&o gosto de mim.

8. Autocritica

0 N&o me critico nem me culpo mais do
que o habitual.

1 estou sento mais critico(a) comigo
mesmo(a) do que costumava ser.

2 Eu me critico por todos 0s meus erros.
3 Eu me culpo por tudo de ruim que

acontece.

9. Pensamentos ou desejos suicidas

0 Né&o tenho nenhum pensamento de me
matar.

1 Tenho pensamentos de me matar, mas
ndo levaria isso adiante.

2 Gostaria de me matar.

3 Eu me mataria se tivesse oportunidade.

10. Choro

0 Né&o choro mais do que chorava antes.
1 Choro mais agora do que costumava
chorar.

2 Choro por gqualquer coisinha.
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3 Sinto vontade de chorar, mas nao

consigo.

11. Agitacdo

0 N&o me sinto mais inquieto(a) ou
agitado(a) do que me sentia antes.

1 Eu me sinto mais inquieto(a) ou
agitado(a) do que me sentia antes.

2 Eu me sinto tdo inquieto(a) ou
agitado(a) que é dificil ficar parado(a).

3 Estou téo inquieto(a) ou agitado(a) que
tenho que estar sempre me mexendo ou

fazendo alguma coisa.

12. Perda de interesse

0 N&o perdi o interesse por outras
pessoas ou por minhas atividades.

1 Estou menos interessado pelas outras
pessoas ou coisas do que costumava
estar.

2 Perdi quase todo o interesse por outras
pessoas ou coisas.

3 E dificil me interessar por alguma

coisa.

13. Indeciséo

0 Tomo minhas decisdes tdo bem quanto
antes.

1 Acho mais dificil tomar decisbes agora
do que antes.

2 Tenho muito mais dificuldade em
tomar decisOes agora do que antes.

3 Tenho dificuldade para tomar qualquer

decisdo.



14. Desvalorizagéao

0 N&o me sinto sem valor.

1 N&o me considero hoje tdo util ou ndo
me valorizo como antes.

2 Eu me sinto com menos valor quando
me comparo com outras pessoas.

3 Eu me sinto completamente sem valor.

15. Falta de energia

0 Tenho tanta energia hoje como sempre
tive.

1 Tenho menos energia do que
costumava ter.

2 Né&o tenho energia suficiente para fazer
muita coisa.

3 Néo tenho energia suficiente para nada.

16. Alteracdes no padréo de sono

0 N&o percebo nenhuma mudanga no
meu sono.

la Durmo um pouco mais que O
habitual.

1b Durmo um pouco menos do que 0
habitual.

2a Durmo muito mais do que o habitual.
2b Durmo muito menos do que o
habitual.

3a Durmo a maior parte do dia.

3b Acordo 1 ou 2 horas mais cedo e ndo

consigo voltar a dormir.
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17. Irritabilidade

0 N&o estou mais irritado(a) do que o
habitual

1 Estou mais irritado(a) do que o habitual
2 Estou muito mais irritado(a) do que o
habitual

3 Fico irritado(a) o tempo todo.

18. Alteracdes de apetite

0 N&o percebi nenhuma mudanga no meu
apetite.

la Meu apetite estd um pouco menor do
que o habitual

1b Meu apetite estd um pouco maior do
que o habitual

2a Meu apetite estd muito menor do que
antes.

2b Meu apetite estd muito maior do que
antes.

3a Ndo tenho nenhum apetite.

3b Quero comer o tempo todo.

19. Dificuldade de concentracédo

0 Posso me concentrar tdo bem quanto
antes.

1 N&o posso me concentrar tdo bem
como habitualmente

2 E muito dificil manter a concentracéo
em alguma coisa por muito tempo.

3 Eu acho que ndo consigo me

concentrar em nada.



20. Cansaco ou fadiga

0 N&o estou mais cansado(a) ou
fatigado(a) do que o habitual.

1 Fico cansado(a) ou fatigado(a) mais
facilmente do que o habitual.

2 Eu me sinto muito cansado(a) ou
fatigado(a) para fazer muitas das coisas
que costumava fazer

3 Eu me sinto muito cansado(a) ou
fatigado(a) para fazer a maioria das

coisas gque costumava fazer.

21. Perda de interesse por sexo

0 N&o notei qualquer mudanca recente
NO meu interesse por sexo

1 Estou menos interessado(a) em sexo do
que costumava estar

2 Estou muito menos interessado(a) em
Sexo agora

3 Perdi completamente o interesse por

SEXO

Subtotal da pagina 1
Subtotal da pagina 2
ESCORE TOTAL
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QUALIDADE DE VIDA

Este questionario é sobre como vocé se sente a respeito de sua qualidade de vida, saude
eoutras areas de sua vida. Por favor,responda a todas as questfes. Se vocé ndo tem certeza
sobre que resposta dar em uma questao, por favor, escolha entre as alternativas a que Ihe

parece mais apropriada. Esta, muitas vezes, podera ser sua primeira escolha.

Muito Ruim | Ruim | Nem ruim nem | Boa | Muito boa
boa

1 Como vocé avaliaria
sua qualidade de |1 2 3 4 5

vida?

Por favor, tenha em mente seus valores, aspirac0es, prazeres e preocupacdes. NOs estamos
perguntando o que vocé acha de sua vida, tomando como referéncia as duas Gltimas

semanas.

Por favor, leia cada questdo, veja o que vocé acha e circule no numero que lhe parece a

melhor resposta.

Muito Insatisfeit | Nem satisfeito | Satisfei | Muito satisfeito
insatisfeit | o nem to
0 insatisfeito
2 | Quédo satisfeito(a)
vocé esta comasua | 1 2 3 4 5
saude?

As questdes seguintes sdo sobre o quanto vocé tem sentido algumas coisas nas duas
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Nada

Muito

pouco

Mais ou

menos

Bastante

extremamente

Em que medida
vocé acha que a
sua dor (fisica)
impede vocé de
fazer o que vocé

precisa?

O quanto vocé
precisa de algum
tratamento

médico para
levar a sua vida

diaria?

O quanto vocé

aproveita a vida?

Em que medida
vocé acha que a
sua vida tem

sentido?

O quanto vocé
consegue se

concentrar?

Quéo seguro(a)
VOCEé se sente em

sua vida diaria?

Quéao saudavel é
seu ambiente
fisico  (clima,
barulho,
poluicéo,

atrativos)?
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As questdes seguintes sdo sobre qudo completamente vocé tem sentido ou é capaz de

fazer certas coisas nestas Ultimas duas semanas:

Nada

Muito

pouco

Médio

Muito

Completamente

10

Vocé tem energia
suficiente para o

seu dia-a-dia?

11

Vocé € capaz de
aceitar sua

aparéncia fisica?

12

Vocé tem dinheiro
suficiente para
satisfazer suas

necessidades?

13

Quédo disponiveis
para VOcé estdo as
informagdes que
precisa no seu dia-

a-dia?

14

Em que medida
vocé tem
oportunidades de
atividades de

lazer?

As questdes seguintes sdo sobre quao bem ou satisfeito vocé se sentiu a respeito de varios

aspectos de sua vida nas duas Ultimas semanas:

Muito

Ruim

Nem

ruim

Bom Muito
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Ruim

nem bom

bom

15

Qudo bem vocé é
capaz de se

locomover?

Muito

insatisfeito

Insatisfeit

0

Nem
satisfeito nem

insatisfeito

Satisfeito

Muito

satisfeito

16

Quao  satisfeito(a)
VOocé estd com seu

sono?

17

Quédo  satisfeito(a)
vocé estd com sua
capacidade de
desempenhar as
atividades do seu dia-

a-dia?

18

Qudo  satisfeito(a)
VOocé estd com sua
capacidade para o

trabalho?

19

Qudo  satisfeito(a)
VOocé esta consigo

mesmo?

20

Qudo  satisfeito(a)
VOcé esta com suas
relacdes pessoais
(amigos,  parentes,
conhecidos,

colegas)?

21

Quédo  satisfeito(a)
VOCé estd com sua

vida sexual?
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22

Quao  satisfeito(a)
vocé estd com o
apoio  que  vocé
recebe de  seus

amigos?

Muito

insatisfeito

Insatisfeit

0

Nem
satisfeito nem

insatisfeito

Satisfeito

Muito

satisfeito

23

Quédo  satisfeito(a)
VOcé estd com as
condicdes do local

onde mora?

24

Qudo  satisfeito(a)
Vvocé estd com seu
acesso aos Servicgos

de salde?

25

Qudo  satisfeito(a)
vocé estd com o seu

meio de transporte?

As questBes seguintes referem-se a com que freqiiéncia vocé sentiu

certas coisas nas Ultimas duas semanas:

ou experimentou

Nunca | Algumas | Frequentement | Muito Sempre
vezes e frequente-
mente
26 | Com que frequéncia
VOCcé tem sentimentos
negativos taiscomomau | 1 2 3 4 5
humor, desespero,
ansiedade, depressédo?
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Alguém lhe ajudou a preencher este qUESTIONANIO? .........cccevververeiie i

Quanto tempo vocé levou para preencher este qUESLIONANIO? .........ccocevvveiereiirerieieeienn

Vocé tem algum comentéario sobre o questionario?
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