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RESUMO

Transtornos psiquiatricos sdo mais prevalentes em pacientes com hepatite C crénica (HCC) quando
comparados a populacdo geral. Ha descricdo na literatura de associacdo entre o uso de interferon alfa
(IFN-a) e o surgimento ou agravamento de transtorno depressivo maior (TDM). O objetivo deste
trabalho foi avaliar sintomas e transtornos psiquiatricos, qualidade de vida relacionada a salde
(HRQL) e biomarcadores potencialmente relacionados, em pacientes com HCC atendidos em um
servico publico de referéncia em infectologia em Belo Horizonte, em estudo transversal e longitudinal.
Ao todo foram avaliados 105 pacientes ambulatoriais atendidos no periodo de maio de 2009 a abril de
2013. A avaliagdo incluiu a entrevista psiquiatrica estruturada baseada no M.I.N.l.-PLUS, o uso de
questionarios e escalas de avaliagdo psicopatoldgica (Escala de Depressdo de Hamilton; Escala de
Ansiedade de Hamilton; Inventario de Depressdo de Beck; Escala Hospitalar de Ansiedade e
Depressao; Inventario Breve de Fadiga; Escala de Impulsividade de Barratt) e de HRQL (Questionario
Breve de Avaliagdo de Qualidade de Vida da Organiza¢do Mundial de Salde), e a dosagem plasmatica
de BDNF, TNF-a, sTNFR1, sTNFR2, adiponectina, leptina e resistina. Dados sociodemogréficos,
epidemioldgicos e clinicos também foram coletados e analisados. Foi encontrada elevada frequéncia
de transtornos psiquiatricos, acometendo 59% de todos os pacientes estudados, sendo o diagndstico
TDM o0 mais comum, encontrado em 33 pacientes (31,4%). Houve associacdo entre o uso corrente de
IFN-a e o diagnostico de TDM (p=0,024). Entre vinte ¢ sete pacientes que estavam em uso de IFN-a,
14 (51,9%) apresentavam TDM. Pacientes com TDM relataram piores niveis de fadiga (p<0,001) e de
HRQL (p<0,001). TDM e fadiga estiveram associados a pior HRQL, e estado civil casado a melhor
HRQL. Impulsividade foi encontrada em niveis elevados nos pacientes com HCC e esteve associada a
niveis mais baixos de escolaridade, uso de IFN-a, transtorno de uso de substancia relacionado ao
alcool, outras comorbidades psiquiatricas, e risco de suicidio aumentado durante o tratamento com
IFN-a. Disfungdo sexual e insatisfacdo com a vida sexual foram encontradas em 57,1% e 32,4% dos
pacientes, respectivamente. Disfuncdo sexual esteve associada a idade mais avancada, género
feminino, gendtipo viral 2 ou 3, uso de IFN-o, impulsividade, sintomas depressivos, uso de
antidepressivos, uso de benzodiazepinico, e pior HRQL. No braco longitudinal do trabalho, niveis
plasmaticos baixos de adiponectina estiveram associados a maior frequéncia de TDM na avaliacdo
subsequente. Conclui-se que sintomas e transtornos psiquiatricos foram frequentes nos pacientes com
HCC estudados. TDM foi o diagndstico psiquiatrico mais frequente, esteve associado ao uso de IFN-a,
e foi implicado, juntamente com fadiga, como principais contribuintes para piora da HRQL dos
pacientes. Impulsividade e disfuncdo sexual foram encontradas em niveis elevados e também
estiveram associadas ao uso de IFN-o e a importante morbidade. O papel da adiponectina como um
biomarcador de resiliéncia para TDM deve ser replicado em estudos adicionais.

Palavras-chave: Hepatite C crbnica. Transtornos psiquiatricos. Depressdo. Interferon-alfa. Efeitos
adversos. Qualidade de vida. Impulsividade. Disfuncédo sexual. Adiponectina.



ABSTRACT

Psychiatric disorders are more prevalent in chronic hepatitis C (CHC) patients when compared with
general population. The association between interferon alpha (IFN-o) use and major depressive
disorder (MDD) has been reported in the literature. The objective of this work was to evaluate
psychiatric symptoms and disorders, health related quality of life (HRQL) and biomarkers in CHC
patients using or not IFN-a. Therefore one hundred and five outpatients attended in a public reference
service of infectious diseases in Belo Horizonte were evaluated in the period from May 2009 to April
2013. The evaluation included psychiatric structured interview, M.I.N.1.-PLUS, psychopathological
and HRQL questionnaires and scales (Hamilton Depression Scale; Hamilton Anxiety Scale; Beck
Depression Inventory; Hospital Anxiety and Depression Scale; Brief Fatigue Inventory; Barratt
Impulsiveness Scale; World Health Organization Quality of Life Scale - Brief Version) and plasma
analysis of BDNF, TNF-a, sTNFR1, sTNFR2, adiponectin, leptin and resistin. Sociodemographic,
epidemiological and clinical data were also collected and analyzed. An elevated prevalence of
psychiatric disorders was found, affecting 59% of all patients. Major depression was the most common
diagnosis, found in 33 patients (31.4%). There was association between IFN-a current use and MDD
(p=0.024). Among twenty seven patients that were in current use of IFN-a, fourteen (51.9%) of them
presented MDD. MDD patients reported worse fatigue (p<0.001) and worse HRQL (p<0.001). MDD
and fatigue were associated with worse HRQL, and married status with better HRQL. High
impulsiveness was found in CHC patients, and was associated with lower educational level, current
use of IFN-a, alcohol use disorder, other psychiatric comorbidities, and increased suicide risk during
IFN-a treatment. Sexual dysfunction and dissatisfaction were found in 57.1% and 32.4% of patients,
respectively. Sexual dysfunction was associated with older age, female gender, viral genotype 2 or 3,
IFN-a. current use, impulsiveness, depressive symptoms, antidepressant use, benzodiazepine use, and
worse HRQL. In the longitudinal arm of the study, lower adiponectin plasma levels were associated
with higher frequency of MDD in the following interview. In conclusion, psychiatric symptoms and
disorders were frequent in CHC studied patients. MDD was the most frequent psychiatric diagnosis
and it was associated with IFN-o use. MDD and fatigue were implicated as main contributors to
HRQL worsening. High levels of impulsiveness and sexual dysfunction were found in CHC patients
and they were also associated with IFN-o treatment and with significant morbidity. The role of
adiponectin as a resilience biomarker for MDD should be replicated in further studies.

Keywords: Chronic Hepatitis C. Psychiatric disorders. Depression. Interferon-alpha. Side effects.
Quality of life. Impulsiveness. Sexual dysfunction. Adiponectin.
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PREFACIO

O presente trabalho teve como objetivo central avaliar sintomas e transtornos
psiquiatricos em pacientes com hepatite C cronica (HCC) atendidos em um servico de
referéncia em infectologia em Belo Horizonte, e biomarcadores potencialmente
relacionados. O projeto teve dois momentos, um que fez parte do mestrado, outro que fez

parte do doutorado.

No primeiro momento, foi feita a caracterizacdo sociodemografica, e a descri¢cdo
clinica, psicopatolégica e psiquiatrica de parte da populacdo estudada. Nesse periodo, foi
relatado um caso clinico sobre 0 manejo de um paciente que apresentou tentativa de
suicidio durante o tratamento com interferon alfa peguilado (IFN-o), uma possivel
complicacdo relacionada ao uso do imunoterapico (Fabregas et al., 2009). Em seguida,
foi realizado o estudo das propriedades discriminativas de diferentes inventarios para o
diagndstico de transtorno depressivo maior (TDM), buscando os pontos de corte ideais
para cada instrumento (Fabregas et al., 2012b).

O doutorado consistiu na continuidade do projeto do mestrado, visando o
acompanhamento longitudinal dos pacientes e a analise de biomarcadores. Os primeiros
resultados da avaliacdo dos biomarcadores possibilitaram a investigagdo dos niveis
plasmaticos do fator neurotréfico derivado do cérebro (BDNF) dos pacientes com HCC
(Fabregas et al., 2012a), comparados com controles sem HCC. Em uma breve discussao,

apontamos que essa elevacdo possivelmente refletiu a resposta imune a infeccdo viral.

Voltamos, em seguida, a avaliar aspectos clinicos e psiquiatricos dos pacientes, tendo
concluido o estudo da qualidade de vida relacionada a saiude (HRQL) dos pacientes com
HCC e a analise multivariada dos seus fatores determinantes (Fabregas et al., 2013).
Realizamos entdo, através de uma carta aos editores, uma breve descri¢do do tratamento
de dois pacientes com antidepressivo inibidor da recaptacdo de serotonina e
noradrenalina, com énfase na sua eficacia e seguranca clinica (Fabregas et al., 2014a).
Dois outros estudos concluiram a avaliagdo das variaveis clinicas e psiquiatricas: um
sobre impulsividade (Fabregas et al., 2014b), outro sobre disfungéo sexual e insatisfacéo
com a vida sexual (Fabregas et al., 2014c). Ambos os temas eram pouco estudados nessa
populacdo e os resultados mostraram peculiaridades associadas a variaveis clinicas e

psiquiatricas.
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Por fim, os biomarcadores e possiveis correlagdes clinicas e psiquiatricas foram
estudados em uma série de pacientes que foi acompanhada longitudinalmente. Os
resultados apontaram para o papel da adiponectina como biomarcador de resiliéncia para
TDM nos portadores de HCC.
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2 INTRODUCAO E JUSTIFICATIVA

A hepatite C cronica (HCC) constitui, pela sua prevaléncia e morbimortalidade,
importante problema de saude publica. No mundo existem cerca de 170 milhdes de pessoas
com HCC (Mohd Hanafiah et al., 2013, Lavanchy, 2011). No Brasil a prevaléncia é de
aproximadamente 1,4%, resultando em 2,8 milhfes de pessoas infectadas (Ministério da
Saude, 2012). Devido as complicagdes hepéticas, como cirrose e carcinoma hepatocelular, a
HCC esta entre as principais causas de transplante hepatico no mundo (O'Leary et al., 2008).
Além disso, sdo descritas manifestacdes extra-hepaticas em pacientes com HCC, incluindo

alteracOes psiquiatricas (Schaefer et al., 2012).

Pacientes com HCC apresentam maior prevaléncia de transtorno psiquiatrico,
sobretudo transtornos de humor e abuso de substancias psicoativas/dependéncia quimica,
também denominado de transtorno de uso de substancias (Schaefer et al., 2012). A reciproca
também é verdadeira: pacientes com transtorno psiquiatrico, especialmente quadros graves,
apresentam maiores taxas de prevaléncia de HCC quando comparadas as da populagdo geral
(Carmo et al., 2013). Ademais, 0 uso de IFN-a, uma citocina pré-inflamatoria utilizada no
tratamento de pacientes com HCC, esta associado a eventos adversos psiquiatricos frequentes,
principalmente transtorno depressivo maior (TDM) que ocorre em cerca de 30% dos pacientes
durante o tratamento imunoterapico (Udina et al., 2012). Esses eventos adversos psiquiatricos
podem contribuir para o abandono do tratamento imunoterépico e reduzir as taxas de resposta
viroldgica sustentada, que consiste na auséncia de detec¢do de acido ribonucleico (RNA) viral

no plasma seis meses apds o término do tratamento (Martin-Santos et al., 2008).

Os pacientes com HCC apresentam também niveis significativamente mais baixos de
qualidade de vida relacionada a saide (HRQL) quando comparados a pessoas saudaveis, 0
que pode ser agravado nos pacientes submetidos ao tratamento com IFN-a, devido aos seus
eventos adversos psiquiatricos (daCosta DiBonaventura et al., 2012, Batista-Neves et al.,
2009).

Parece haver diferenca nos niveis plasmaticos de algumas citocinas, adipocinas e de
outros biomarcadores, como o fator neurotréfico derivado do cérebro (BDNF) de acordo com
a presenca de transtornos psiquiatricos (Dowlati et al., 2010, Barbosa et al., 2012b, Teixeira et
al., 2015). Alguns estudos avaliaram biomarcadores em pacientes com HCC no contexto de
transtornos psiquiatricos e/ou de uso de IFN-o (Wichers et al., 2007, Lotrich et al., 2013,
Raison et al., 2010a, Huckans et al., 2014, Kenis et al., 2011, Prather et al., 2009). Entretanto,
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0s resultados ainda sdo controversos e a maioria desses estudos utilizou inventarios de

avaliacdo psicopatoldgica, ao invés de entrevista psiquiatrica estruturada.

Esforcos no sentido de melhor compreensdo sobre a prevaléncia de sintomas e
transtornos psiquiatricos, sobre HRQL e sobre possiveis biomarcadores em pacientes com

HCC s&o desejaveis a fim de melhorar a qualidade de assisténcia a satde desses pacientes.



20

3 REVISAO BIBLIOGRAFICA

3.1 Aspectos gerais da infec¢do pelo virus da hepatite C

O virus da hepatite C (VHC), identificado em 1989, é constituido por uma fita
simples de &cido ribonucleico (RNA) (Choo et al., 1989). Ele pertence a familia Flaviviridae
e é subdividido em seis gendtipos principais que se diferenciam em relacdo a distribuicao
geogréfica e a susceptibilidade ao tratamento (Messina et al., 2015). O geno6tipo 1 é 0 mais
prevalente no Brasil, incluindo Minas Gerais, e ha maior parte do mundo, sendo sua forma
crbnica a de menor resposta terapéutica com menores taxas de resposta virologica sustentada,
equivalendo a indetectabilidade do RNA viral no sangue seis meses apds o término do
tratamento (Campiotto et al., 2005, Carmo et al., 2002, Perone et al., 2008).

A principal forma de transmissdo do VHC ¢é a via parenteral e, constituindo-se seus
principais fatores de risco o uso de drogas injetaveis e hemotransfusdo anterior a 1992
(Galperim et al., 2006, Bergk et al., 2005), momento no qual os doadores passaram a ser
testados quanto a presenca de anticorpos contra o0 VHC (Wong and Lee, 2006).

A fase aguda da infeccdo pelo VHC ¢é habitualmente assintomatica e, por isto, pouco
detectada. Devido a sua alta taxa de replicacdo, elevada mutagénese e capacidade de subverter
a resposta imune do hospedeiro, 0 VHC pode persistir, causando infecgéo cronica em cerca de
80% dos individuos infectados (Kanto and Hayashi, 2006).

Apesar de pouco citopatico, 0 VHC estimula agressdo imunomediada ao parénquima
hepético que, ao longo de décadas, pode resultar em cirrose hepatica, insuficiéncia hepatica,

carcinoma hepatocelular e morte (Alter and Seeff, 2000).

A infeccdo crbnica pelo VHC pode evoluir com diversas manifestacfes clinicas
extra-hepéticas, como doencas autoimunes, linfo-proliferativas, crioglobulinemia, e doengas
envolvendo o sistema nervoso central (Cacoub et al., 2014). Outras possiveis manifestacdes
extra-hepéticas da infeccdo cronica pelo VHC sdo doengas metabdlicas, cardiovasculares e
renais, possivelmente mediadas por mecanismos inflamatorios incluindo alteracdo na

producéo e/ou atividade de citocinas e de adipocinas (Adinolfi et al., 2014).
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3.2 Hepatite C crénica e transtornos psiquiatricos

Os pacientes com HCC apresentam taxas de prevaléncia de transtornos psiquiatricos,
especialmente TDM e transtorno de uso de substancias, significativamente mais altas quando
comparadas as da populacdo geral (Fireman et al., 2005, Modabbernia et al., 2013). Carta et
al. encontraram taxas mais elevadas de TDM em pacientes com HCC quando comparados a
pacientes com hepatite B cronica ou controles sem hepatite (Carta et al., 2007). N&o houve
diferenca entre as taxas de TDM entre pacientes com hepatite B crbnica e aqueles sem
infeccdo viral. O possivel impacto emocional relacionado ao fato de o paciente saber que
possui uma doenga infecciosa potencialmente grave foi provavelmente controlado pela
metodologia do estudo. Peculiaridades do VHC estariam implicadas nessa elevada taxa de
TDM, como a possibilidade de efeito sisttmico envolvendo o sistema imune (Fabregas et al.,
2012a), e mesmo efeito direto do virus no sistema nervoso central (Kenis et al., 2011,
Weissenborn et al., 2004). Nesse sentido, vale ressaltar o estudo de Kraus et al. que encontrou
correlacdo direta entre tempo de diagndstico da HCC e taxas de sintomas depressivos e
ansiosos (Kraus et al., 2000). Ademais, independente da presenca de transtornos psiquiatricos,
pacientes com HCC apresentam pior desempenho em algumas fungbes neuropsicoldgicas

qguando comparados a paciente com hepatite B cronica (Quarantini et al., 2009).

Um estudo brasileiro multicéntrico envolvendo pacientes com transtorno psiquiatrico
atendidos na rede publica de atencdo a saide mental encontrou maior prevaléncia de HCC
(2,5%) quando comparada a da populacédo geral (Carmo et al., 2013). Nesse mesmo estudo, 0s
seguintes fatores estiveram associados a infec¢do pelo VHC (com a razdo de taxa de
prevaléncia): género masculino (1,77); idade superior a 40 anos (1,81); historia pregressa de
doenca sexualmente transmissivel (2,14); tabagismo (2,52); troca de dinheiro e/ou drogas por
sexo (2,33); uso de drogas injetaveis em algum momento da vida (5,48); dependéncia quimica
(2,06); transtornos psicoticos ou transtorno bipolar do humor (1,92); e, deméncia (2,21).
Outros estudos brasileiros envolvendo pacientes com transtorno psiquiatrico grave a ponto de
necessitar de internacdo em hospital psiquiatrico (Almeida and Pedroso, 2004), ou em clinica
psiquiatrica de recuperacdo para dependentes quimicos (Galperim et al., 2006), encontraram
prevaléncias de sorologia positiva para VHC de 6% e 15%, respectivamente. A maior
presenca de comportamentos de risco nesses pacientes, sobretudo o uso de drogas ilicitas

injetaveis, poderia explicar a0 menos em parte esses numeros.

Outro ponto que merece destaque é a associacdo entre a HCC e transtornos

psiquiatricos menos prevalentes, como é o caso do transtorno de estresse pds-traumatico e do
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transtorno de déficit de atencdo e hiperatividade (Morais-de-Jesus et al., 2014, Levin, 2007,
Papic¢ et al., 2011). Morais-de-Jesus et al. encontraram elevada prevaléncia de transtorno de
estresse poOs-traumatico e relatos que corroboram a hipétese de que a percepcdo do paciente
acerca da infeccdo cronica pelo VHC pode ser uma experiéncia traumatica. Alguns estudos
mostram que pacientes com disfunc¢des cognitivas, executivas, e dificuldades de aprendizado,
condi¢cBes comuns em pacientes com transtorno de déficit de atencdo e hiperatividade,
apresentam risco aumentado para comportamento de risco incluindo o compartilhamento de
seringas para 0 uso de drogas injetaveis, 0 que por sua vez aumentaria 0 risco de

contaminacéo pelo VHC (Severtson et al., 2010, Reynolds, 2006).

Vale ressaltar que atualmente no Brasil o uso de drogas injetaveis é a principal via de
contaminacdo do VHC (Ministério da Saude, 2012, Martins et al., 2011). O adequado
diagnostico e manejo de transtornos psiquiatricos poderiam ser, portanto, Uteis na prevencao

da contaminagé&o pelo VHC.

A tabela 1 apresenta os principais estudos brasileiros sobre transtornos psiquiatricos
em pacientes com HCC, conforme uma revisao narrativa realizada através das bases de dados

PubMed e Scielo, utilizando as palavras-chave incluidas no resumo deste projeto.
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Tabela 1: Estudos brasileiros sobre transtornos psiquiatricos em pacientes com hepatite C

cronica
Autor/Ano/ | N Objetivo Avaliacao Resultado
Instituicéo psiquiatrica
(Galvéo-de 277 | Investigar, M.LN.L Cinguenta e nove pacientes (21,3%)
Almeida et retrospectivamente, a PLUS tiveram depressdo maior durante o0 uso
al., 2014, ocorréncia de depressao de IFN-a, e sua ocorréncia esteve
Galvao-de durante o tratamento associada ao genétipo CC do gene 5-
Almeida et com IFN-a e as HTR1A. Nao houve associacdo entre a
al., 2011) variagOes de expresséo ocorréncia de depressdo maior e 0s
UFBA do receptor e do polimorfismos de IDO.
transportador de
serotonina, da IDO, e
seus polimorfismos
(Machado et | 82 Investigar a prevaléncia | AUDIT e Vinte e cinco pacientes (30,5%)
al., 2014) de sintomas depressivos | BDI apresentaram sintomas depressivos, 28
UNESP e de uso nocivo de pacientes (34,2%) uso nocivo de
alcool em pacientes alcool. Desemprego e insatisfacdo com
durante o tratamento 0 suporte social estiveram associados a
com IFN-a sintomas depressivos. Género
masculino e uso de drogas ilicitas
estiveram associados a uso nocivo de
alcool.
(Medeiros et | 50 Avaliar, BDIl e CES- | Vinte e trés pacientes (46,0%)
al., 2014) longitudinalmente, a D desenvolveram depressdo durante o
UNIRIO frequéncia e a tratamento imunoterapico. Histérico de
intensidade de sintomas transtorno de uso de substancia
depressivos em relacionado a alcool ou drogas ilicitas
pacientes durante o esteve associado a maior ocorréncia de
tratamento com IFN-a. depressao.
(Morais-de- | 127 | Investigar transtorno de | M.L.N.I. Quarenta e nove pacientes (38,6%)
Jesus et al., estresse poés-traumatico | PLUS, disseram perceber como traumatica a
2014) e seu impacto na questionario | infecgdo cronica pelo HCV. Vinte e
UFBA qualidade de vida de historia de | oito pacientes (22,0%) apresentavam
trauma e SF- | transtorno de estresse pds-traumatico,
36 com pior qualidade de vida quando
comparados aos pacientes sem tal
diagnostico.
(Carmo et 2087 | Investigar fatores Anotacdo em | Foi encontrada exposic¢ao prévia ao
al., 2013, associados a exposicao prontuario virus da hepatite C em 2,53% dos
Guimaraes et prévia ao virus da pacientes, com 0s seguintes fatores
al., 2009) hepatite C em pacientes associados: género masculino; idade
SMSA- de servicos publicos de superior a 40 anos; historia pregressa
BH/UFMG atencdo a satde mental de DST; tabagismo; troca de dinheiro

e/ou drogas por sexo; uso de drogas
injetaveis em algum momento da vida;
dependéncia quimica; transtornos
psicéticos ou transtorno bipolar do
humor; e, deméncia.
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Autor/Ano/ | N Objetivo Avaliacao Resultado
Instituicdo psiquiatrica
(Fabregas et | 81 Investigar qualidade de | M.L.N.I. Vinte e seis pacientes (32,1%) tinham
al., 2013) vida e a associagdo com | PLUS, transtorno depressivo; 18 (22,0%)
UFMG variaveis WHOQOL- | transtorno de ansiedade; sete (9,0%)
sociodemograficas, BREF transtorno de uso de substancia
psicopatoldgicas e relacionado a alcool e sete (9,0%)
psiquiatricas relacionado a drogas ilicitas.
(Garciaetal., | 340 | Investigar os efeitos Questionario | Depressdo e/ou irritabilidade em 219
2012) colaterais do uso de IFN | elaborado pacientes (64,4%). Apenas 4 pacientes
FM/ABC pela equipe (1,2%) nao relataram efeitos colaterais.
(Batista- 90 Investigar o impacto de | M.I.N.I. Vinte e seis pacientes (28,9%)
Neves et al., transtornos psiquiatricos | PLUS e SF- | apresentavam transtorno de uso de
2009) na qualidade de vida 36 substancia relacionado a lcool ou
UFBA drogas ilicitas, 17 (18,9%) transtorno
de humor e 14 (15,6%) transtorno de
ansiedade. A presenca de transtorno
psiquiatrico foi a variavel que mais
impactou negativamente a qualidade
de vida dos pacientes.
(Quarantini 30 Investigar, M.LN.L. Cinco pacientes (16,6%)
et al., 2007) longitudinalmente, a desenvolveram transtorno psiquiétrico,
UFBA ocorréncia de sintomas e sendo um (3,3%) com transtorno
transtornos psiquiatricos psicotico breve, trés (10,0%) com
em pacientes depressdo maior e um (3,3%) com
submetidos a re- ataques de panico.
tratamento com IFN-a,
(Parise etal., | 134 | Avaliar a eficaciae a Perfil de 20 pacientes (14,9%) apresentaram
2006) tolerabilidade do IFN-a | efeitos depressao.
UNIFESP peguilado no re- adversos -
tratamento de pacientes | versao
nédo respondedores ou modificada
com recidiva ao da OMS
tratamento com IFN-
convencional
(Quarantini 14 Investigar a eficacia de | HAD A amantadina se mostrou eficaz em
et al., 2006) amantadina em prevenir prevenir sintomas depressivos durante
UFBA sintomas  depressivos o0 tratamento com IFN-a.

durante o uso de IFN-a

M.LN.I. PLUS, Mini entrevista neuropsiquiatrica internacional-plus; AUDIT, Teste para identificacao
de problemas relacionados ao uso de alcool; BDI, Inventario Beck de depressdo; CES-D, Escala de
depressdo do Centro de Estudos Epidemiol6gicos; SF-36, Questionario de qualidade de vida, versao
breve; IDO, indolamina 2,3-dioxidase; DST, doencas sexualmente transmissiveis; WHOQOL-BREF,
Questionario breve de avaliacdo de qualidade de vida da Organizacdo Mundial de Saude; OMS;
Organizacdo Mundial de Saude; HAD, Escala hospitalar de ansiedade e depressao.

3.3

Eventos adversos psiquiatricos do interferon alfa

O IFN-a é uma citocina pro-inflamatoria produzida por células sanguineas humanas

que possui propriedade antiviral, imunomoduladora e antiproliferativa. O IFN-0, em sua
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forma recombinante peguilada, associado a ribavirina, um inibidor da polimerase, constitui
uma das bases do tratamento para pacientes em que ha hepatite ativa pelo VHC (Liver, 2014).
As taxas de sucesso no tratamento sdo avaliadas de acordo com a resposta virologica
sustentada, que consiste na auséncia de deteccdo de acido ribonucleico (RNA) viral no
plasma, seis meses apds o término do tratamento. A duragdo do tratamento habitualmente é de
24 semanas para 0s subtipos virais 2 e 3, e de 48 semanas para o subtipo 1. Desde o ano de
2011, novas drogas, como os inibidores de protease e/ou de nucleotideo boceprevir,
telaprevir, sofosbuvir, ledipasvir, daclatasvir, simeprevir, ritonavir, paripatrevir, ombitasvir e
desabuvir tém sido incorporadas a esse esquema terapéutico ou estdo em vias de substitui-lo
visando elevar as taxas de resposta viroldgica sustentada (Colombo, 2015). Até o momento,
esses farmacos ainda ndo dispensam o uso do IFN-a e estdo sendo utilizados principalmente
para o tratamento de pacientes com o genétipo 1 do VHC, que geralmente apresentam
menores taxas de sucesso com o tratamento antiviral (Poordad and Khungar, 2011, Liver,
2014).

H& evidéncia na literatura de que o IFN-a exdgeno, administrado via subcutanea,
pode aumentar os niveis de IFN-a e de outras citocinas no liquor desses pacientes (Raison et
al., 2009). O IFN-a determina eventos adversos psiquiatricos frequentes (Neri et al., 2006,
Van Gool et al., 2003, Udina et al., 2012). Fadiga e transtornos depressivos, como 0 TDM,
estdo entre os mais comuns (Dieperink et al., 2000, Loquai et al., 2008, Schaefer et al., 2012).
Sdo também relatados: irritabilidade, labilidade emocional, tristeza persistente, ansiedade,
lentificacdo psicomotora, dificuldades de concentracdo e de memoria, reducdo de apetite,
perda de peso, insOnia, ideias de menos valia, de culpa, retraimento social e disfuncéo sexual
(Dove et al., 2009, Russo et al., 2005, Neri et al., 2006, Raison et al., 2007, Schaefer et al.,
2012). Os eventos adversos psiquiatricos surgem usualmente entre o primeiro e o terceiro més
de tratamento com IFN-o. Malaguarnera et al., em estudo prospectivo, descreveram aumento
no escore do inventario de depressao de Zung ja no primeiro més de uso de IFN-a, com queda
gradativa dos escores nos meses trés e seis, mesmo sem tratamento psicofarmacolégico
(Malaguarnera et al., 1998). Os autores apresentaram como hipdtese para a redugdo dos
sintomas depressivos a partir do terceiro més de tratamento, um processo de adaptagcdo no

sistema nervoso central.

O TDM ocorre em cerca de 30% dos pacientes submetidos ao tratamento com IFN-a.
(Udina et al., 2012). Vale ressaltar que essa taxa € significativamente maior do que a de

prevaléncia anual, ou durante a vida, de TDM na populagéo geral brasileira, de 9,4% e 18,4%,



26

respectivamente (Viana and Andrade, 2012, Andrade et al., 2012). Instrumentos de féacil
aplicacdo para a investigacdo de sintomas depressivos, como o Inventério Beck de Depressao
(BDI) e a Escala Hospitalar de Ansiedade e Depressdo, Subescala de Depressdo (HAD-D),
podem auxiliar na avaliacdo pré-tratamento e no acompanhamento desses pacientes (Fabregas
et al., 2012b). O adequado diagnostico e manejo do TDM induzido ou agravado pelo IFN-a é
fundamental, pois esses pacientes podem apresentar pior HRQL (Dan et al., 2006, Fabregas et
al., 2013), ideacdo suicida (Fabregas et al., 2009) e baixa adesdo ao tratamento antiviral
(Martin-Santos et al., 2008).

3.4 Biomarcadores e hepatite C crbnica

No presente estudo, o termo biomarcador teve como referéncia o conceito definido
por Kang: “Biomarcadores sdo caracteristicas mensuraveis que refletem processos biologicos
ou clinicos associados com a presenca e gravidade de estados especificos de doenca. Eles
podem ajudar com a identificacdo de fatores de risco, diagnostico pré-sintomatico,
aumentando a acurécia diagnostica quando da apresentacdo, a classificacdo das doengas em
subtipos biologicamente distintos, acompanhando a progressao do processo da doenca, e
monitorando o efeito de intervencdes terapéuticas. Eles podem também prover a compreensédo
da patogénese.” (Kang, 2009). A seguir foram descritas informacdes béasicas sobre o0s

biomarcadores estudados no presente trabalho.

FATOR NEUROTROFICO DERIVADO DO CEREBRO (BDNF)

Os fatores neurotréficos constituem uma familia de proteinas fundamentais para o
desenvolvimento, diferencia¢do, atividade e sobrevivéncia neuronal. O BDNF apresenta
diversas fungBes no sistema nervoso central, onde é o mais abundante fator neurotréfico
(Chao, 2003). Por isso, 0 BDNF constitui um peptideo chave no estudo da fisiopatologia de

diversos transtornos neuroldgicos e psiquiatricos (Teixeira et al., 2010).

O BDNF participa possivelmente da modulacdo de vias neuronais envolvidas na
regulacdo do humor, como hipocampo, eixo hipotalamo-hipofise-suprarrenal e cortex pré-
frontal (Jiang and Salton, 2013). Diversos fatores como atividade fisica, alguns medicamentos
ou horménios, e doencas inflamatdrias e neurodegenerativas podem interferir na produgéo do
BDNF (Teixeira et al., 2010, Diniz et al., 2014).
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Em seres humanos foram encontrados niveis mais baixos de BDNF no hipocampo e
no cortex pré-frontal de pacientes com TDM, e niveis mais elevados desse fator neurotrofico
nos pacientes que estavam usando antidepressivo (Karege et al., 2005, Chen et al., 2001). Em
duas metanalises foram encontrados niveis mais baixos de BDNF no soro ou no plasma de
pacientes com TDM (Bocchio-Chiavetto et al., 2010), sendo que um deles encontrou elevacéo
dos niveis de BDNF ap0s o tratamento com antidepressivo (Sen et al., 2008). Barbosa et al.
encontraram niveis plasmaticos mais elevados de BDNF em pacientes com transtorno bipolar
do humor, o que reforca o seu envolvimento na fisiopatologia dos transtornos do humor
(Barbosa et al., 2013).

O estudo sisteméatico do BDNF especificamente em pacientes com HCC apresenta
literatura escassa, com cinco artigos localizados na base de dados PubMed até janeiro de 2015
(Kenis et al., 2011, Modabbernia et al., 2011, Fabregas et al., 2012a, Lotrich et al., 2013,
Cicek et al., 2014).

Kenis et al. avaliaram 17 pacientes e encontraram correlacdo direta entre os niveis de
citocinas pro-inflamatorias e sintomas depressivos, e correlacdo inversa entre 0s niveis de
BDNF e sintomas depressivos (Kenis et al., 2011). Eles concluem que o declinio dos niveis de
BDNF, possivelmente causado pela ativacdo inflamatoria, estad envolvido na fisiopatologia
dos sintomas depressivos induzidos pelo IFN-a.

Lotrich et al. encontraram associacao entre niveis séricos mais baixos de BDNF antes
do tratamento com IFN-a ¢ a ocorréncia de sintomas depressivos durante o tratamento
antiviral (Lotrich et al., 2013). Eles também relataram que a reducdo dos niveis séricos de
BDNF durante o tratamento com IFN-a ocorreu a despeito do surgimento de depressdo. Cicek

et al. também encontraram resultados semelhantes (Cicek et al., 2014).

Modabbernia et al. avaliaram a relacdo entre os niveis plasméaticos de BDNF e
HRQL, fadiga e sintomas depressivos e ansiosos em dois grupos de pacientes: um com
hepatite B cronica, outro com HCC (Modabbernia et al., 2011). Eles encontraram piores
escores de HRQL no dominio fisico, e menores niveis de BDNF, nos pacientes com HCC,
guando comparados aos pacientes com hepatite B. Os escores de HRQL no dominio fisico
estiveram correlacionados com os niveis de BDNF nos pacientes com HCC, mas ndo naqueles

com hepatite B.

CITOCINAS
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As citocinas sdo proteinas com multiplas fungdes em todo o corpo. Elas podem
exercer atividade autocrina, paracrina e a distancia (hormonal), conseguindo, em alguns casos,
ultrapassar a barreira hemato-encefalica. Elas podem ser produzidas por células do sistema
nervoso central, como microglias, astrocitos, endotélio vascular e fibroblastos (Teixeira et al.,
2008).

As citocinas podem ser classificadas conforme suas acOes ou propriedades
predominantes/mais comuns. Sao consideradas como predominantemente pro-inflamatoérias:
interleucina (IL)-1p, IL-2, IL-6, IL-12, fator de necrose tumoral alfa (TNF-a) e interferon
gama, sendo capazes de promover o processo inflamatorio por meio da ativacdo de
monaocitos/macrofagos, neutrofilos, células NK, linfocitos T e B, e da sintese de proteinas de
fase aguda. As citocinas que geralmente apresentam propriedades anti-inflamatérias incluem
IL-4, IL-10, IL-13, fator de crescimento transformador (TGF)-B, sendo responsaveis pela
reducdo da resposta inflamatdria, contrabalanceando o efeito das citocinas pro-inflamatorias.
Determinadas citocinas, denominadas quimiocinas, sdo responsaveis pelo recrutamento
(quimiotaxia) de leucdcitos para os sitios de inflamacéo (Barbosa et al., 2012a). Neuman et al.
encontraram correlacdo direta entre os niveis de TNF-a e de IL-2 e 0 grau de atividade
inflamatoria e de fibrose hepatica em pacientes com HCC ndo tratados com IFN-a (Neuman
et al., 2007).

No sistema nervoso central as citocinas podem regular o crescimento e a proliferacdo
glial, modular a atividade de opidides enddgenos, ativar o eixo hipotdlamo-hipdfise-
suprarrenal, e interferir no metabolismo noradrenérgico, serotoninérgico e dopaminérgico. A
ativacdo de citocinas no sistema nervoso central, sobretudo as pro-inflamatérias como IL-1,
IL-6 e TNF-0, pode causar a sindrome flu-like, também conhecida como sickness behavior,
qgue habitualmente cursa com: febre, sonoléncia e alteracbes comportamentais como
irritabilidade, fadiga, lentificacdo psicomotora, prejuizo da concentracdo, reducdo do apetite e
da libido (Teixeira et al., 2008, Dantzer, 2006). Destaca-se que essa sindrome também &
descrita nas primeiras semanas de tratamento com IFN-a em pacientes com HCC (Dieperink
et al., 2000). Vale ressaltar que algumas citocinas e quimiocinas possuem importante papel no
desenvolvimento da inflamagdo relacionada a infecgdo crénica pelo VHC (Zeremski et al.,
2007, Moura et al., 2010). E cada vez mais contundente a associacdo entre resposta
inflamatoria e a fisiopatologia do TDM (Miller et al., 2009). Em pacientes com TDM foram
encontrados niveis séricos ou plasméaticos mais elevados de citocinas pré-inflamatorias,

proteinas de fase aguda, quimiocinas e moléculas de adesdo celular (Dowlati et al., 2010, Liu
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et al.,, 2012b, Raison et al., 2006, Grassi-Oliveira et al., 2009). Diferentes quadros
psiquiatricos como distimia, TDM com ou sem caracteristicas melancélicas, apresentam
diferentes niveis de alteracdes nas concentracfes de citocinas. Além disso, o grau de resposta

aos antidepressivos parece ter correlacdo com os niveis de citocinas (O'Brien et al., 2004).

O TNF-o é uma citocina pré-inflamatéria importante no estudo do processo
inflamatorio relacionado a HCC. Constitui uma citocina produzida principalmente por
monocitos ativados e por células de Kupffer em resposta ao reconhecimento de antigenos
virais. Parece possuir efeitos diretos e indiretos contra 0 VHC. Pode também ocasionar
apoptose em hepatdcitos infectados, além de mediar dano via linfécitos T. Achados prévios
associam seus niveis plasmaticos ao grau de atividade inflamatéria e de fibrose hepatica
(Neuman et al., 2007). O TNF-o exerce um papel central na regulacdo da resposta
inflamatdria. Além da sua propriedade pro-inflamatéria, 0 TNF-o também pode promover

neurotoxicidade, neurodegeneracéo e apoptose (Chadwick et al., 2008).

A acdo do TNF-a parece depender de sua agdo em dois principais receptores de
membrana celular, TNF-R55 e TNF-R75, presentes na maioria das células humanas. Os
dominios extracelulares desses receptores podem ser clivados em moléculas soltveis que
mantém suas habilidades de se ligar no TNF circulante e de regular sua atividade. Essas
moléculas, denominadas receptor soltvel tipo 1 do fator de necrose tumoral alfa (STNFR1) e
receptor solGvel tipo 2 do fator de necrose tumoral alfa (STNFR2), podem ser liberadas por
neutrofilos ativados, células sanguineas mononucleares e fibroblastos, em resposta a
mediadores como 0 IFN-a e o TNF-a. Os niveis plasmaticos desses receptores soluveis

costumam refletir a ativacdo do TNF-o (Moura et al., 2010).

A ativacdo do sTNFR1 € responsavel por inumeras propriedades do TNF-a,
incluindo a ativacdo de fatores de transcri¢do, como NFKB, e a sintese de outras citocinas, o
gue pode acionar uma cascata capaz de culminar com apoptose celular. A ativacdo do
STNFR2 pode conferir neuroprotecdo (Marchetti et al., 2004). Entretanto, a resposta a
ativacdo desses receptores mostra sobreposicdo consideravel. Considerando que esses
receptores solUveis sdo mais estaveis, podem proteger o TNF-o de degradacdo proteolitica, e
podem prolongar os efeitos do TNF-a, eles sdo considerados marcadores mais confiaveis de

sua atividade inflamatdria (Wajant et al., 2003).

O TNF-a e seus receptores soluveis sSTNFR1 e sTNFR2 sdo também implicados nos
mecanismos inflamatérios relacionados a HCC (Moura et al., 2010) e a transtornos de humor

(Dowlati et al., 2010, Diniz et al., 2010). Além do TNF-a, outras citocinas pro-inflamatérias
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como a interleucina 6 (IL-6) e o receptor solivel de interleucina 2 (sIL-2R) também
encontram-se elevados em pacientes com TDM (Liu et al., 2012b).

ADIPOCINAS

As adipocinas, como a adiponectina, a leptina e a resistina, sdo proteinas produzidas
pelo tecido adiposo capazes de desempenhar diversas fungdes na homeostase energeética, na

sensibilidade a insulina e também no sistema imune (Ouchi et al., 2011).

A adiponectina foi originalmente descrita como uma proteina secretada por
adipdcitos em 1995 (Scherer et al., 1995), mas apenas recentemente sua fisiologia vem sendo
investigada (Cizza et al., 2010). A adiponectina é produzida quase que exclusivamente por
adipdcitos e € encontrada em concentracGes plasmaticas superiores as de varios horménios.
Sua concentracdo, ao contrario das outras adipocinas, apresenta correlacdo inversa com o
indice de massa corporal. Dois receptores de adiponectina (adipoR1 e R2) ja foram
identificados perifericamente e no sistema nervoso central. AdipoR1 é abundante no musculo
esquelético e adipoR2 é encontrado predominantemente no figado. Ambos também sdo
encontrados no nucleo paraventricular, hipotdlamo, amigdala, area postrema e, difusamente,
em areas periventriculares e cortex cerebral (Ahima et al., 2006). Em células humanas da
hipofise anterior, a expressao de adiponectina foi observada em células produtoras de GH,
FSH, LH e TSH (Psilopanagioti et al., 2009).

A adiponectina se destaca por apresentar propriedades de regulacdo do metabolismo
lipidico e glicémico, através de influéncia na lipogénese e na sensibilidade a insulina, sendo
aventado como biomarcador de sindrome metabdlica (quando em niveis baixos) (Ryo et al.,
2004). Ela ainda apresenta efeito protetor contra doencas cardiovasculares, sendo capaz de
evitar ou reduzir a progressdo da aterosclerose através da reducdo da proliferacdo de células
lisas e da melhoria da angiogénese e da funcéo endotelial (Hopkins et al., 2007). Os niveis de
adiponectina estdo habitualmente reduzidos em pacientes com diabetes tipo 2 e doenca

arterial coronariana.

A resisténcia a insulina é particularmente importante na infeccéo pelo VHC, pois ela
pode levar a progressao da fibrose hepética e a reducdo das taxas de resposta ao tratamento
antiviral (Hui et al., 2003, Poustchi et al., 2008, Saad et al., 2013). A adiponectina exerce
varias agdes como a de inibir a expressao de TNF-a e de moléculas de adesdo endotelial, além

da diferenciacdo de macrofagos, de reduzir o estresse oxidativo e estimular a producdo da
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citocina anti-inflamatoéria 1L-10 (Ouchi et al., 2003, Kumada et al., 2004). O aumento dos
seus niveis plasmaticos em uma seérie de doengas inflamatdrias cronicas pode representar
mecanismo compensatério de resposta a inflamagcdo (Fantuzzi, 2008). A ligacdo da
adiponectina ao seu receptor AdipoR2, transcrito predominantemente no figado, aumenta a
sensibilidade a insulina e pode reduzir esteatose hepatica (Jonsson et al., 2005). Através de
outros mecanismos como o estimulo a producéo de citocinas anti-inflamatorias (como I1L-10),
protecdo da morte hepatocelular mediada por CD95/Fas, e através de sua propriedade anti-
fibrogénica, a adiponectina pode exercer um papel determinante na resposta inflamatoria e na
evolugéo da HCC, podendo ainda influenciar na taxa de resposta ao tratamento antiviral (Tilg
and Moschen, 2006, Wedemeyer et al., 2009, Palmer et al., 2008, Saad et al., 2013). H&
também evidéncias de correlacdo direta entre os niveis de adiponectina e a gravidade do
acometimento hepéatico em pacientes com HCC, sugerindo o fenbmeno de resisténcia a

adiponectina em casos de cirrose (Corbetta et al., 2011).

A leptina possui propriedades predominantemente pro-inflamatorias, estando
envolvida nos processos de controle de apetite (saciedade) e de gasto calorico. Seus niveis
plasmaticos correlacionam-se diretamente com a quantidade de tecido adiposo e com o indice
de massa corporal, 0 que sugere um estado de resisténcia a leptina em pacientes obesos. Outro
aspecto que evidencia a propriedade eminentemente pré-inflamatéria dessa adipocina é sua
capacidade de estimular a producdo de TNF-o e vice-versa. A sua deficiéncia é capaz de
proteger o figado de danos em modelo experimental de hepatite mediada por linfocito T
(Faggioni et al., 2000).

A resistina, apesar de originalmente identificada no tecido adiposo, é também
produzida amplamente por macrofagos. E capaz de estimular a producdo de TNF-o e vice-
versa, e de outra citocina pro-inflamatdria, a IL-6. Parece inibir alguns dos efeitos protetores

da adiponectina sobre células endoteliais vasculares (Bokarewa et al., 2005).

As adipocinas parecem estar envolvidas no processo inflamatorio e na fibrose
hepatica relacionados a hepatite cronica pelo VHC (Kukla et al., 2011). Korah et al.
encontraram elevacdo dos niveis séricos de adiponectina em pacientes com fibrose hepética
guando comparados aqueles com apenas esteatose hepatica (Korah et al., 2013). Nesse mesmo
estudo foram encontrados niveis mais elevados de leptina e de adiponectina em pacientes com
HCC quando comparados a controles sem HCC. Além disso, ha evidéncias de que a leptina

poderia exercer efeito carcinogénico sendo implicada ndo s6 no processo inflamatério e na
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fibrose hepéticas, mas também no aumento da ocorréncia de hepatocarcinoma em pacientes
com HCC (Wang et al., 2010).

Alguns estudos ja encontraram associagdes entre alteracdes dos niveis de adipocinas
e transtornos de humor (Soczynska et al., 2011, Barbosa et al., 2012b). Jeong et al.
encontraram niveis mais elevados de adiponectina em pacientes com transtorno depressivo
subclinico quando comparados a controles sem transtorno depressivo algum (Jeong et al.,
2012). Weber-Hamann et al. avaliaram pacientes com TDM e encontraram correlacdo entre 0s
niveis sanguineos de resistina e de cortisol salivar, sendo que houve reducdo do nivel desses
biomarcadores apds o tratamento com antidepressivos e remissdo dos sintomas depressivos
(Weber-Hamann et al., 2007). Barbosa et al. encontraram niveis mais elevados de
adiponectina, de leptina e de STNFR1 em pacientes com transtorno bipolar do humor quando
comparados a pacientes sem transtorno psiquiatrico (Barbosa et al., 2012b). Esses achados
corroboram a hipétese de desequilibrio imunoldgico e inflamatério nos pacientes com
transtorno bipolar do humor. Além dos transtornos de humor, os transtornos alimentares,
como a anorexia nervosa e a bulimia nervosa, também apresentam peculiaridades envolvendo

as adipocinas (Monteleone et al., 2008).

Apesar de alguns estudos aqui citados, ndo foi encontrado nenhum que tenha
avaliado, de maneira ampla e sistematizada, biomarcadores, alteracGes psicopatoldgicas e
transtornos psiquiatricos, incluindo entrevista psiquiatrica estruturada, especificamente em

pacientes monoinfectados com HCC.
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OBJETIVOS

4.1 Objetivo geral

Avaliar sintomas e transtornos psiquiatricos em pacientes com HCC atendidos em
servico publico de referéncia em Belo Horizonte, biomarcadores e sua relagdo com o uso

de IFN-a, em estudo transversal e longitudinal,

4.2 Objetivos especificos

4.2.1. Determinar as caracteristicas socio-demogréficas, clinicas e epidemioldgicas dos

pacientes com HCC avaliados no periodo de maio de 2009 a abril de 2013.

4.2.2. Determinar a frequéncia de transtornos psiquiatricos atuais e pregressos em
pacientes com HCC.

4.2.3. Investigar HRQL, impulsividade, disfuncdo sexual, fadiga, risco de suicidio e

seus fatores associados.

4.2.4. Investigar os niveis dos biomarcadores BDNF, TNF-a, sTNFRI1, sTNFR2,
adiponectina, leptina e resistina de acordo com variaveis sociodemogréaficas, clinicas,

psicopatoldgicas e psiquiatricas.
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PACIENTES E METODOS

5.1 Delineamento do estudo

Foi realizado estudo transversal entre maio de 2009 e outubro de 2010 e, em
sequéncia, um estudo longitudinal entre outubro de 2010 e abril de 2013. Ao todo, foram
avaliados 105 pacientes com HCC, de ambos os géneros, assistidos regularmente no
Ambulatério do Centro de Treinamento e Referéncias em Doencas Infecciosas e
Parasitarias Orestes Diniz - SMSA-BH/UFMG (CTR-DIP Orestes Diniz) e selecionados
consecutivamente, foram submetidos a avaliacdo psiquiatrica. Este estudo recebeu a
aprovacdo dos Comités de Etica em Pesquisa da UFMG (ETIC 560/08) e da Secretaria
Municipal de Saude de Belo Horizonte (070.2008).



Figura 1. Delineamento dos bragos transversal e longitudinal do estudo

BRACO TRANSVERSAL (N=105)

mai/2009 a out/2010

NAIVE EM USO DE IFN-a

48 PACIENTES 27 PACIENTES

USO PREVIO IFN-a

30 PACIENTES

BRACO LONGITUDINAL (N=50)

36 PACIENTES

out/2010 a abr/2013

36 PACIENTES

SEM IFN-a SEM IFN-a
50
PACIENTES

14 PACIENTES 14 PACIENTES

COM IFN-a POS-IFN-a.
T0 T1 T2
>
3 MESES 18 MESES
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IFN-a, interferon alfa; Naive, nunca exposto ao interferon alfa; Uso prévio, de interferon alfa.
TO, avaliacdo no tempo de ingresso no estudo, sem uso de interferon alfa; T1, ap6s 0 minimo

de guatro semanas e idealmente préximo a décima segunda semana de uso de interferon alfa;

T2 idealmente proximo a décima segunda semana ap6s o término do tratamento com
interferon alfa. Para os pacientes do grupo Naive buscou-se realizar as avaliagdes
preferencialmente em intervalos de tempo préximos aos intervalos de tempo do grupo com

interferon alfa.
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5.2 Critérios de inclusao

Foram incluidos no estudo pacientes maiores de 18 anos, atendidos no Ambulatério de
Referéncia em Hepatites Virais do CTR-DIP Orestes Diniz e que apresentavam as

seguintes caracteristicas:

- diagnostico de HCC realizado a partir da deteccdo de anticorpos anti-HCV (ELISA)
h& mais de seis meses e pela deteccdo qualitativa de acido ribonucleico (RNA) do VHC

no plasma por reacdo em cadeia da polimerase (PCR);
- auséncia de coinfecgdo ativa pelo virus da hepatite B (HBsAg negativo)

- auséncia de coinfeccdo pelo virus da imunodeficiéncia humana (anti-HIV-1/2 EIA

ndo reativo);

- auséncia de reatividade para fator antinuclear, anticorpo antimdsculo liso e

antimitoc6ndria em exame realizado apés o diagndéstico da infec¢do pelo VHC;

- auséncia de ovos de Schistosoma mansoni no exame parasitolégico de ao menos trés

amostras de fezes realizado apds o diagndstico da infeccédo pelo VHC;

- auséncia de sifilis (VDRL ou teste treponémico nédo reativo) apos o diagnostico da

infeccdo pelo VHC;
- auséncia de doenca renal cronica dialitica;

- auséncia de uso regular, nos ultimos 30 dias, de corticosteroides e/ou medicamentos

i MUNOSSUPIressores,

- apresentar uma das seguintes condicGes referentes ao uso de IFN-a: nunca ter usado
IFN-a na vida ou estar em uso regular de IFN-a ha pelo menos quatro semanas. No brago
transversal do estudo, também foram incluidos pacientes que usaram IFN-o por pelo

menos quatro semanas, com ultima dose administrada ha mais de um ano.

5.3 Critérios de exclusao

Foram excluidos do estudo pacientes que:
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- ndo aceitaram participar do estudo e/ou ndo assinaram o termo de consentimento

livre e esclarecido;

- apresentaram desempenho no Mini Exame do Estado Mental sugestivo de

comprometimento cognitivo, conforme o nivel educacional (Brucki et al., 2003).

Definicao dos eventos e classificacdo operacional das variaveis

Os pacientes estudados foram divididos em trés grupos de acordo com a exposicao
ao IFN-a, a saber. Pacientes que nunca haviam recebido IFN-o na vida foram
incluidos no grupo denominado Naive. Pacientes que estavam em uso regular de IFN-
a ha pelo menos quatro semanas foram incluidos no grupo denominado Em Uso.
Pacientes que haviam usado IFN-a por pelo menos quatro semanas, com ultima dose
administrada ha mais de um ano foram incluidos no grupo denominado Uso Prévio. O
tempo de quatro semanas foi escolhido uma vez que a literatura cientifica relata
sintomas depressivos induzidos ou agravados por IFN-a ja no primeiro més de uso
(Beratis et al., 2005).
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Quadro 1. Definigdo operacional das varidveis sociodemogréaficas e epidemiologicas.

VARIAVEL DEFINICAO OPERACIONAL

Género Género do paciente registrado no prontuario.

\dad Idade do paciente, em anos completos, no momento da avaliacdo,
ade

calculado a partir da data de nascimento anotada no prontuario.

Cor declarada

Cor declarada pelo paciente.

Nivel educacional

Anos de estudo completos no momento da avaliacdo, de acordo com

informacao do paciente.

Estado civil

Estado civil de acordo com informagéo do paciente no momento da
avaliacdo. Relacdo estavel foi considerada quando o paciente relatava

coabitacdo com o (a) parceiro (a).

Estado ocupacional

Conforme relato do paciente no momento da avaliagdo, o estado
definido

aposentado por idade ou tempo de servico, pensionista, aposentado

ocupacional  foi como empregado, desempregado,

ou afastado por doenca.

Naturalidade

Local de nascimento do paciente, de acordo com informagdo do

mesmo ou anota¢do em prontuario.

Residéncia

Local de residéncia no momento de avaliacdo, de acordo com

informacdo do paciente ou do acompanhante.

Religido declarada

Religido do paciente, no momento da avaliagdo, de acordo com

informacao do mesmo.

Fatores de risco de
exposicao para o

virus da hepatite C

De acordo com informacgédo do paciente ou anotacdo em prontuério,
foram definidos comportamentos ou situacdes de risco, em qualquer
periodo prévio ao diagnostico de HCC, a saber: uso de droga ilicita
injetavel, hemotransfusdo, tatuagem ou piercing, acidente perfuro
cortante, medicacdo injetdvel em seringa de vidro, doenca
sexualmente transmissivel, uso irregular de preservativos, troca de
dinheiro e/ou drogas por sexo, encarceramento, morar na rua e droga

ilicita ndo injetavel.
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Tabagismo

De acordo com informacdo do paciente, foi considerado tabagista
atual o paciente que informou uso de tabaco na semana anterior a

avaliacdo, e tabagista prévio ha mais de uma semana.

Quadro 2. Definigdo operacional das variaveis clinicas e laboratoriais.

VARIAVEL DEFINICAO OPERACIONAL
Tempo de Tempo, em anos completos, entre a data na qual o paciente recebeu o
diagnostico diagnostico de HCC e a data da avaliacéo.

Gendtipo viral

Gendtipo do VHC de acordo com anotacao no prontuario do paciente.

Grau de atividade inflamatoria, de acordo com a classificacdo
METAVIR (Bedossa and Poynard, 1996) anotada em prontuario,

METAVIR A R - . PTTI .
referente a bidpsia hepéatica com data mais proxima a da avaliagcdo do
paciente.

Grau de fibrose, de acordo com a classificagio METAVIR (Bedossa

METAVIR F and Poynard, 1996) anotada em prontuario, referente a bidpsia
hepética com data mais proxima a da avaliagdo do paciente.

Valor sérico da alanina aminotransferase, em U/L, de acordo

ALT resultado disponivel impresso ou em anotacdo do prontuario, com
data mais proxima a da avaliacdo do paciente.

Valor sérico da aspartato aminotransferase, em U/L, de acordo

AST resultado disponivel impresso ou em anotacdo do prontuario, com
data mais proxima a da avaliacdo do paciente.

Hemoglobina Concentragdo sanguinea, em g/dL.

Sinais e/ou sintomas clinicos de insuficiéncia hepatica e/ou

Insuficiéncia hipertensdo portal: ascite, ictericia, encefalopatia hepaética,

hepatica hematémese, melena, eritema palmar, aranha vascular, varizes
esofageanas, ginecomastia.

BDNF Fator neurotréfico derivado do céerebro, concentracdo plasmatica em
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pg/mL.
TNF-a Fator de necrose tumoral alfa, concentracdo plasmatica em pg/mL.

Receptor solavel tipo 1 do fator de necrose tumoral alfa,
STNFR1 N o

concentracdo plasmatica em pg/mL.

Receptor solGvel tipo 2 do fator de necrose tumoral alfa,
STNFR2

concentracdo plasmatica em pg/mL.

Adiponectina

Concentracdo plasmética em pg/mL.

Leptina

Concentracdo plasmética em pg/mL.

Resistina

Concentracdo plasmética em pg/mL.

Quadro 3. Definigdo operacional de algumas das variaveis psicopatoldgicas e psiquiatricas.

VARIAVEL

DEFINICAO OPERACIONAL

Transtorno de uso

de substancias

Transtorno relacionado ao uso de substancias, considerando
diagnostico M.I.N.I1.-PLUS de uso abusivo ou de dependéncia no

momento da avalia¢do ou durante algum momento da vida.

Eventos adversos

psiquiatricos

Eventos adversos psiquiatricos que surgiram ou que se agravaram
com o uso do IFN-a, de acordo com relato espontaneo do paciente ou
de acordo com investigacdo ativa do entrevistador considerando
dados positivos do BDI e do WHOQOL-BREF.

5.5

Instrumentos de avaliagao

5.5.1. MINI-INTERNATIONAL NEUROPSYCHIATRY INTERVIEW (M.L.N.I.-

PLUS):

O M.LN.I.-PLUS ¢é uma versao mais

detalhada do Mini.-International

Neuropsychiatry Interview (M.I.N.l.) (Sheehan et al., 1998) e constitui uma entrevista

diagnostica estruturada breve (15-30 minutos), compativel com os critérios do Manual

Diagnostico e Estatistico de Transtornos Mentais da Associacdo Psiquiatrica Americana
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(DSM-1V) (APA, 2000) e CID-10 (WHO, 1992). O M.I.N.I. foi previamente traduzido para o
Portugués e validado para uso na populagéo brasileira (Amorim, 2000). A entrevista
psiquiatrica estruturada baseada no M.I.N.L.-PLUS foi utilizada como padrdo-ouro para o
diagnostico de transtornos psiquiatricos do Eixo | do DSM-1V na populacdo estudada. Uma
das secbes do M.I.N.1.-PLUS ¢ destinada a avaliar risco de suicidio para o qual é dada uma
pontuacdo que varia de 0 a 33. De acordo com a pontuacdo neste item, o risco de suicidio

pode ser considerado como baixo (1-5), moderado (6-9) ou alto (igual ou maior que 10).

5.5.2. ESCALA DE DEPRESSAO DE HAMILTON (HAM-D): A HAM-D ¢ escala
de avaliacdo de sintomas depressivos mais utilizada no mundo (Hamilton, 1960). A versédo
originalmente proposta possui 21 itens, tendo sido posteriormente proposta uma simplificagdo
para 17 itens. Os quatro itens restantes — varia¢do diurna, desrealizacdo/despersonalizacao,
sintomas paranoides e sintomas obsessivos — foram excluidos porque ndo mediriam sintomas
depressivos ou porque ocorreriam com pouca frequéncia, deixando de ser Gteis. A versdo de
24 itens inclui, além dos 21 itens originais, questdes sobre desamparo, desesperanca e baixa
autoestima. No presente estudo foram utilizadas as versbes de 17 e de 24 itens, traduzidas e
adaptadas para o portugués (Blacker, 2000, Moreno and Moreno, 1998). Para a versdo de 17
itens a pontuacdo pode variar de 0 a 50 pontos. PontuacGes de sete ou menos podem ser
consideradas normais; entre 8 e 13 indicam TDM leve; entre 14 e 18, moderada; entre 19 e
22, grave; e de 23 ou acima indicam TDM muito grave.

5.5.3. ESCALA DE ANSIEDADE DE HAMILTON (HAM-A): A HAM-A é uma
entrevista composta por 14 itens subdivididos em dois grupos, sete relacionados a sintomas de
humor ansioso e sete relacionados a sintomas fisicos de ansiedade (Hamilton, 1959), ja tendo
sido traduzido e adaptado para o portugués (Gorenstein and Andrade, 2008). Cada item é
pontuado de zero a quatro, com escore total que varia de 0 a 56. Escores totais iguais ou

superiores a 14 indicam ansiedade importante.

5.5.4. INVENTARIO DE DEPRESSAO DE BECK (BDI): O BDI é a escala de
autoavaliacdo de sintomas depressivos mais utilizada nos estudos cientificos (Beck et al.,
1961). Possui 21 itens e tem um escore maximo de 63. De acordo com o critério de pontos de
corte para a populacéo geral do Center for Cognitive Therapy, os escores séo classificados
como: menor que 10 = sem TDM ou TDM minimo; de 10 a 18 = TDM leve a moderado; de
19 a 29 = TDM moderado a grave e de 30 a 63 = TDM grave. Entretanto, ressalta-se que 0s

escores de corte dependem das caracteristicas dos pacientes e do propésito dado ao
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instrumento. Esse inventério ja foi devidamente traduzido e adaptado para o portugués
(Gorenstein and Andrade, 1998).

5.5.5. ESCALA HOSPITALAR DE ANSIEDADE E DEPRESSAO (HAD): A HAD
€ um questionario de 14 itens, sendo que sete itens investigam ansiedade (HAD-A), e sete
itens investigam sintomas depressivos (HAD-D) (Zigmond and Snaith, 1983). A HAD se
caracteriza por investigar essencialmente estados emocionais ndo somaticos. Essa
caracteristica tem sido amplamente utilizada para avaliar transtornos de humor e de ansiedade
em pacientes com doencas fisicas. Esse instrumento foi previamente traduzido para o
Portugués e validado para uso na populagéo brasileira (Botega NJ, 1995). Pontuagdes iguais
ou superiores a nove para cada subescala, HAD-A ou HAD-D, sugerem ansiedade importante

ou TDM, respectivamente.

5.5.6. INVENTARIO BREVE DE FADIGA (BFI): O BFI é um inventario criado a
partir do inventério breve de dor (Mendoza et al., 1999). Sua pontuacdo varia de 0 a 10 em
cada um dos nove itens, com pontuagdes mais altas indicando fadiga.
Os trés primeiros itens do questionario avaliam a intensidade/nivel de fadiga no momento da
entrevista e nas ultimas 24 horas. Os seis itens seguintes avaliam o quanto fadiga interferiu na
vida do paciente: atividade geral, humor, habilidade de caminhar, trabalho individual,
relacionamento com outras pessoas, aproveitamento da vida. Os escores do BFI séo
habitualmente divididos em trés niveis diferentes de fadiga: 1-3 pontos fadiga leve; 4-6
pontos fadiga moderada; 7-10 pontos fadiga grave. O BFI apresenta boa propriedade
psicométrica, ja tendo sido utilizada para avaliacdo de fadiga em pacientes com HCC (Kramer
et al., 2005) e em pacientes em uso de IFN-o (Constant et al., 2005). O inventério foi
traduzido e adaptado para o portugués e retro traduzido para o inglés por Antbnio Lucio

Teixeira, Arthur Melo e Kiimmer e Bruno Copio Fabregas.

5.5.7. QUESTIONARIO BREVE DE AVALIACAO DE QUALIDADE DE VIDA
DA ORGANIZAQAO MUNDIAL DE SAUDE (WHOQOL-BREF). 0 WHOQOL-BREF &
um questionario de avaliacdo de HRQL desenvolvido pela Organizacdo Mundial de Saude,
previamente traduzido para o Portugués e validado para uso na populacdo brasileira (Fleck et
al., 2000, The-WHOQOL-Group, 1998). E composto por 26 itens, sendo dois gerais e 0s
demais divididos em quatro dominios: fisico, psicologico, relagdes sociais e meio ambiente. A
pontuacdo pode variar de zero (pior nivel) a 100 (melhor nivel de HRQL). Cruz et al

estabeleceram valores normativos para a populagéo geral brasileira (Cruz et al., 2011).
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5.5.8. MINI EXAME DO ESTADO MENTAL (MEEM): O Mini Exame do Estado
Mental é um instrumento de rastreio de comprometimento cognitivo empregado como
instrumento de pesquisa para exclusdo de quadros demenciais (Folstein et al., 1975). E
pontuado de 0-30 e avalia dimensdes cognitivas, como orientacdo, memoria, atencao,
linguagem e praxia. Foram propostos diferentes escores de corte nesta escala. Neste estudo foi
utilizada a versdo traduzida para o portugués por Brucki et al., com o0s seguintes escores de
corte: 17/18 para analfabetos, 20/21 para um a trés anos de escolaridade, 22/23 para quatro a

sete anos de escolaridade e 23/24 para oito ou mais anos de escolaridade (Brucki et al., 2003).

5.5.9. ESCALA DE IMPULSIVIDADE DE BARRATT (BIS): E um escala
autoaplicavel composta por 30 itens que possibilitam um escore de impulsividade geral total,
além de trés escores especificos denominados de impulsividade de ndo planejamento,
cognitiva-atencional e motora (Barratt, 1959). O escore total pode variar de 30 a 120 pontos,
sendo que pontuagdes mais elevadas indicam maior impulsividade. Foi sugerido que escores
entre 52 e 71 corresponderiam a niveis normais de impulsividade (Stanford et al., 2009). Essa
escala também conta com uma versdo previamente traduzida para o portugués e validada para

uso na populacdo brasileira (von Diemen et al., 2007)

5.6 Procedimentos

5.6.1 Entrevista psiquiatrica e coleta de dados

Os pacientes foram avaliados no periodo de maio de 2009 a abril de 2013. O
pesquisador responsavel pelas avaliacbes psiquiatricas, médico psiquiatra, compareceu
semanalmente ao Ambulatério CTR-DIP Orestes Diniz.

Os pacientes que preencheram os critérios de inclusdo de forma consecutiva foram
convidados a participar do estudo. Apds concordar com o estudo, com a assinatura do TCLE,
0s pacientes foram inicialmente submetidos ao Mini Exame do Estado Mental a fim de
rastrear comprometimento cognitivo. Pacientes sem comprometimento cognitivo significativo

foram ent&o selecionados para o estudo.

Os pacientes foram entrevistados em sala disponivel para consultas individuais. A
avaliacdo psiquiatrica de cada paciente durava em média uma hora e meia e foi realizada pelo
mesmo investigador, o qual foi capacitado para aplicacdo do M.I.N.I.-PLUS e demais escalas.
A aplicagdo dos inventarios BDI, HAD, BFI, WHOQOL-BREF e BIS foi realizada por grupo
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de académicos do terceiro e quarto anos de Medicina devidamente capacitados. As entrevistas

ocorreram no mesmo dia das consultas eletivamente marcadas para o seguimento da HCC.

Todos os pacientes incluidos na pesquisa foram submetidos ao menos a uma
avaliacdo. Parte dos pacientes dos grupos Naive foram avaliados em duas ou trés ocasides
distintas, o chamado braco longitudinal do estudo. Para esse braco do estudo, foram
selecionados todos os pacientes que tiveram trés consultas consecutivas agendadas com o
infectologista do servico dentro do periodo de tempo de realizagdo do estudo longitudinal. O
intervalo de tempo minimo estabelecido entre as avaliacGes foi de oito semanas. Para 0s
pacientes do grupo Em Uso, a primeira avaliagdo ocorreu necessariamente antes do inicio do
tratamento com IFN-a, tempo denominado “T0”; a segunda avaliacdo durante o uso do IFN-a,
apos o minimo de quatro semanas e idealmente préximo a décima segunda semana de uso,
tempo denominado “T1”; a terceira ap0s 0 minimo de quatro semanas e idealmente préximo a
décima segunda semana ap6s o término do tratamento imunoterapico, tempo denominado
“T2”. Para os pacientes do grupo Naive buscou-se realizar as avaliagdes preferencialmente em

intervalos de tempo proximos aos intervalos de tempo do grupo Em Uso.

5.6.2 Coleta do sangue periférico

De cada sujeito da pesquisa foram coletadas, ao final da entrevista psiquiatrica, de
uma a trés amostras de 10 mL de sangue, utilizando-se heparina como anticoagulante. O
sangue era coletado de cada paciente ao final de toda avaliacdo, tanto no brago transversal
quanto no braco longitudinal do estudo. O sangue foi centrifugado por 15 minutos a 3.000
rotacdes por minuto (Centrifuga utilizada: UNIVERSAL 320R). O plasma foi separado e
estocado, em duas aliquotas de + 1 mL cada, em um freezer a - 80 °C até o seu uso para
analise de biomarcadores. Ndo houve padronizacdo de horario de coleta, sendo que ela
ocorreu de acordo com a conveniéncia do agendamento da consulta clinica habitual do

paciente no centro de referéncia.

5.6.3 Andlise de biomarcadores

As concentragbes dos biomarcadores (BDNF, TNF-o0, sTNFRI, sTNFR2,
adiponectina, leptina e resistina) dos pacientes estudados foram mensuradas usando a técnica
de ELISA (Enzyme-linked immunosorbent assay) sanduiche. As analises foram realizadas no

Laboratorio Interdisciplinar de Investigacdo Médica, Faculdade de Medicina, UFMG.

Brevemente, a cada poco foram adicionados 100 pL de anticorpo monoclonal contra
0s biomarcadores (BDNF, TNF-a, sTNFR1, sTNFR2, adiponectina, leptina e resistina (R&D
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Systems) diluidos em PBS (tampao fosfato salino) contendo 0,1% de albumina de soro bovino
- BSA (SIGMA) sendo estas placas incubadas por 12 horas a temperatura ambiente.
Anticorpos ndo aderidos as placas foram descartados, por inversdo e sucessivas lavagens em
PBS - Tween, e as placas blogueadas com 200 pL / poco de uma solugcdo contendo PBS -

BSA 1%, durante 1 hora a 37°C. A seguir, as placas foram novamente lavadas.

As amostras foram diluidas e aplicadas em um volume de 100 pL para cada pogo.
Paralelamente, o biomarcador investigado foi diluido em varias concentracbes para
estabelecimento de uma curva padrdo. Foi efetuada incubacdo por 12 horas a temperatura
ambiente. Os anticorpos secundarios, apos a lavagem dos pocos, foram diluidos em PBS -
BSA 0,1% e incubados por duas horas a temperatura ambiente. Finalmente, 100 pL de
estreptoavidina ligada a peroxidase na diluicdo de 1:4000 em PBS - BSA 0,1% foi adicionada

a placa e a mesma foi mantida sob agitacdo por 30 minutos.

O cromdgeno utilizado foi o0 OPD (0-phenylenediamine - SIGMA) na dilui¢do de 4
mg para 10 mL de tampao citrato. No momento da aplicagéo de 100 pL desta solucdo nos
pocos, foram adicionados 2 pL/placa de H,O, 30 volumes como catalisador da reacdo. Apos
20 minutos de incubacdo em auséncia de luz, a reacdo foi cessada adicionando-se 50 pL de
H.SO,4 1M por poco. A leitura da intensidade de marcacgéo foi realizada em leitor de ELISA
(Enzyme-linked immunosorbent assay) utilizando-se o comprimento de onda de 490 nM
(SOFTmaxPro — verséo 2.2.1).

5.6.4 Analise estatistica

Na analise descritiva de varidveis categoricas, proporcdes foram calculadas e
apresentadas. Para a comparacdo dessas variaveis entre grupos foi realizado o teste de x* de

Pearson, ou teste exato de Fisher.

As variaveis continuas foram apresentadas como médias, desvios-padrdo, mediana,
minimo e maximo. Para investigar se essas variaveis possuiam distribuicdo normal, foram
utilizados os testes de Shapiro-Wilk ou de Kolgomorov Smirnov, para analises com menos ou

mais de 50 individuos, respectivamente.

Para a comparacdo das variaveis continuas entre dois grupos, foram empregados o
teste t de Student e o teste U de Mann-Whitney em variaveis de distribuicdo normal e néo-
normal, respectivamente. Quando a variavel continua independente tinha trés ou mais
categorias, foram utilizados ANOVA ou Kruskal-Wallis em variaveis de distribui¢do normal

e nao-normal, respectivamente. A investigacdo de correlacdo entre os biomarcadores foi
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realizada através do método de correlagcdo de Spearman. As tabelas dos resultados incluem,

no rodapé, informagao sobre o(s) teste(s) utilizado(s).

A descricdo dos métodos estatisticos utilizados para analise de HRQL,
impulsividade, disfuncdo sexual e para avaliacdo longitudinal dos biomarcadores pode ser

encontrada no corpo dos respectivos artigos, incluidos nesta tese.

Nas anélises de multiplas comparacdes foi utilizada a correcdo de Bonferroni. Todas
as analises foram realizadas utilizando-se o programa Statistical Package for Social Sciences
(SPSS), versao 20.0 para Windows (SPSS Incorporation, Chicago, Illinois, 2005). Um valor
de p bilateral menor que 0,05 foi adotado como nivel de significancia para todos os testes.
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6 RESULTADOS

6.1 Analise descritiva

Durante o periodo do estudo, 113 pacientes apresentaram critérios de inclusdo e
foram convidados a participar do estudo. Entretanto, oito pacientes ndo ingressaram no
estudo, quatro por ndo concordarem em participar do estudo e quatro por apresentarem baixo
escore no Mini Exame do Estado Mental. Comparando os pacientes selecionados para o
estudo com aqueles excluidos, ndo houve diferenca significativa em relacdo a: género
(p=0,976), idade (p=0,949), cor (p=0,428), escolaridade (p=0,175), tempo de diagndstico da
hepatite C (p=0,720), gendtipo do VHC (p=0,612), atividade inflamatéria (p=0,612) e fibrose
(p=0,976) observadas a bidpsia hepatica. Os pacientes que foram excluidos do estudo
apresentavam estado civil solteiro, separado ou vilvo em taxas superiores as dos pacientes

gue ingressaram no estudo (p=0,028).

Ingressaram no estudo 105 pacientes. Suas caracteristicas sociodemograficas
referentes a género, idade, cor, nivel educacional, estado civil, estado ocupacional,

naturalidade, residéncia e religido declarada estdo na tabela 2.
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Tabela 2: Caracteristicas sociodemograficas dos 105 pacientes com hepatite C crdnica estudados no
Ambulatério CTR-DIP Orestes Diniz. Belo Horizonte, MG. Maio de 2009 a abril de 2013.

Caracteristicas Pacientes (N=105)

n (%)

Género

Feminino 54 (51,4)

Masculino 51 (48,6)
Idade *

Média + desvio padrao 50,8+ 115

Mediana (faixa) 51 (26-72)
Cor declarada

Branca 44 (41,9)

N&o branca 61 (58,1)
Nivel educacional (anos de estudo) *

Média * desvio padrao 8,4+4,6

Mediana (faixa) 8 (0-18)
Estado civil

Solteiro 22 (21)

Casado/relagéo estavel 60 (57,1)

Separado ou vilvo 23(21,9)
Estado ocupacional

Empregado 50 (47,6)

Desempregado 20 (19)

Aposentado (idade, tempo) ou pensionista 23(21,9)

Aposentado ou afastado por doenga 12 (11,4)
Naturalidade

BH 38 (36,2)

RMBH 12 (11,4)

Interior MG 41 (39)

Outra 14 (13,3)
Residéncia

BH 60 (57,1)

RMBH 35 (33,3)

Interior MG 10 (9,5)
Religido declarada

Catolica 53 (50,5)

Evangélica 31 (29,5)

Outra 21 (20)

* Variaveis continuas descritas como média + desvio padrao e mediana (faixa). BH, Belo Horizonte;
RMBH, Regido Metropolitana de Belo Horizonte; MG, Minas Gerais.
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Como se observa na tabela 2, a populacdo estudada foi bem distribuida quanto a
género, constituida de adultos com idade média de 51 anos, 42% brancos, nivel educacional
com mediana igual a oito anos de estudo, pouco mais da metade eram casados, 48% estavam
empregados e 19% desempregados, 36% nasceram em Belo Horizonte e aproximadamente
90% residiam em sua regido metropolitana, no momento da avaliacdo. As religides declaradas
mais frequentes foram catdlica (51%) e evangélica (30%). As caracteristicas
sociodemogréficas dos pacientes incluidos no estudo foram também estratificadas segundo
exposicao ao INF-a: Naive, Em Uso e Uso Prévio.

Dentre os pacientes com uso prévio de IFN-o, 46,6% deles apresentaram resposta
viroldgica sustentada. Nao houve diferenca significativa para as variaveis sociodemograficas,
epidemioldgicas, clinicas, psicopatoldgicas e psiquiatricas entre pacientes que usaram
previamente IFN-a e que apresentaram resposta virologica sustentada, e aqueles que usaram
previamente IFN-o e ndo apresentaram resposta virologica sustentada, exceto para tempo de
diagnostico da HCC, que foi maior para os pacientes com resposta virologica sustentada
(p=0,029), e valores séricos das aminotransferases, que foram menores para 0s pacientes com

resposta viroldgica sustentada (p<0,001).

Dentre os pacientes Em Uso de IFN-a, o tempo de uso de IFN-a até o momento da
avaliacdo variou de quatro semanas a 36 semanas; mediana 17 semanas; média 18,9 e desvio
padrdo de 8,7 semanas. Como se observa na tabela 3, ndo houve diferenca significativa

quanto as caracteristicas sociodemogréficas entre os trés grupos.

A tabela 4 mostra as caracteristicas clinicas dos pacientes de acordo com exposicao
ao IFN-a.
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Tabela 3: Caracteristicas sociodemograficas dos 105 pacientes com hepatite C crdnica estudados no
Ambulatério CTR-DIP Orestes Diniz, segundo exposi¢do ao interferon alfa. Belo Horizonte, MG.
Maio de 2009 a abril de 2013.

Caracteristica Naive Em Uso Uso Prévio 0
(n=48) (n=27) (n=30)

Género n (%)
Feminino 24 (50) 14 (51,9) 16 (53,3) 0,959
Masculino 24 (50) 13 (48,1) 14 (46,7)

Idade *
Média + desvio padréo 50,5+11,8 489+12,1 52,9+10,5 0,162°
Mediana (faixa) 49 (29-72) 50 (28-63) 55 (30-71)

Cor n (%)
Branca 17 (35,4) 16 (59,3) 11 (36,7) 0,105
N&o branca 31 (64,6) 11 (40,7) 19 (63,3)

Nivel educacional

(anos de estudo) *
Média * desvio padrao 84+41 9,3+4,7 75%5,3 0,259"
Mediana (faixa) 8 (2-18) 9 (0-18) 7 (0-17)

Estado civil n (%)
Solteiro 13 (27) 4 (14,8) 5(16,7) 0,700
Casado/relagéo estavel 26 (54,2) 16 (59,3) 18 (60)
Separado ou vilvo 9(18,8) 7 (25,9) 7 (23,3)

Estado ocupacional n (%)
Empregado 24 (50) 12 (44,4) 14 (46,7) 0,939
Desempregado 9(18,8) 4 (14,8) 7 (23,3)
Aposentgdo_(idade, tempo) 9 (18,8) 8 (29.6) 6 (20)
ou pensionista
Aposentado ou
a?astado por doenga 6 (12.5) $(1L1) 3(10)

Naturalidade n (%)
BH 20 (41,7) 11 (40,7) 7 (23,3) 0,564
RMBH 6 (12,5) 2(7,4) 4 (13,3)
Interior MG 18 (37,5) 9(33,3) 14 (46,7)
Outra 4 (8,3) 5(18,5) 5 (16,7)

Residéncia n (%)
BH 25 (52,1) 16 (59,3) 19 (63,4) 0,475
RMBH 20 (41,7) 8 (29,6) 7 (23,3)
Interior MG 3(6,2) 3(11,1) 4(13,3)

Religido declarada n (%)
Catolica 24 (50) 12 (44,4) 17 (56,7) 0,659
Evangélica 14 (29,1) 10 (37) 7 (23,3)
Outra ** 8 (16,7) 2(7,4) 3 (10)
N&o possui 2(4,2) 3(11,1) 3(10)

* Variaveis continuas descritas como média + desvio padrédo e mediana (faixa); BH, Belo Horizonte;
RMBH, Regido Metropolitana de Belo Horizonte; MG, Minas Gerais. **Espirita, Testemunha de
Jeova, Mérmon, Budismo. Teste »? de Pearson para variaveis categoricas. “ANOVA. "Kruskal-Wallis.
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Tabela 4: Caracteristicas clinicas dos pacientes com hepatite C crénica estudados no Ambulatorio
CTR-DIP Orestes Diniz, segundo exposicéo ao interferon alfa. Belo Horizonte, MG. Maio de 2009 a

abril de 2013.
Caracteristica Néive Em_Uso Uso _Prévio b
(n=48) (n=27) (n=30)
Tempo de diagndstico (anos)
Média + desvio padrdo 6,1+5 36+44 6,3+3,1 0,002
Mediana (faixa) 5(1-17) 2 (1-18) 6 (2-16)
Genotipo viral
1 n (%) 37 (82,2) 20 (74,1) 21 (70) 0,425
2 n (%) 0(0) 2 (7,4) 2(6,7)
3 n (%) 8(17,8) 5(18,5) 7(23,3)
METAVIR *
A>2n(%) 6 (15,8) 21 (80,8) 17 (60,7) <0,001
F>2n (%) 9(23,7) 19 (73,1) 22 (78,6) <0,001
Aminotransferases
ALT
Média * desvio padrao 72,8 +54,1 44,2 + 43,8 69,1 + 83,6 0,006
Mediana (faixa) 57 (16-243) 31 (11-241) 38 (13-465)
AST
Média * desvio padréo 60,1 +43,4 44,7 + 27,7 65,7 £ 59,2 0,462
Mediana (faixa) 42 (20-190) 37 (21-148) 41,5 (21-260)
Hemoglobina
Média £ desvio padrao 149+14 112+2 141+21 < 0,001
Mediana (faixa) 14,7 (11,8-18,3) 11,3(5,9-14) 14,4 (9,7-17)
Insuficiéncia hepatica 2 (4,2%) 1(3,7%) 4 (13,3%) 0,222

* Biopsia hepatica com METAVIR disponivel em 92 pacientes (87,6%), A > 2, atividade inflamatoria
maior ou igual a dois, de acordo com a classificagdo METAVIR; F > 2, fibrose maior ou igual a dois
de acordo com a classificagdo METAVIR; ALT, alanina aminotransferase; AST, aspartato
aminotransferase; ** mil unidades por mm®. Testes: y2 de Pearson para varidveis categoricas;

Kruskal-Wallis para variaveis continuas. Negrito: p<0,05.
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Trés pacientes possuiam o diagnostico de hepatocarcinoma, de acordo com anotacdo no
prontuario: um do grupo Naive e dois do grupo Uso Prévio.

Os fatores de risco de exposicao para 0 VHC dos pacientes estudados sao descritos na tabela

Tabela 5: Fatores de risco de exposi¢do para o virus da hepatite C em 105 pacientes com hepatite C
cronica estudados no Ambulatério CTR-DIP Orestes Diniz, segundo exposi¢do ao interferon alfa. Belo
Horizonte, MG. Maio de 2009 a abril de 2013.

. Naive Em Uso Uso Prévio Total
0, *
Fatores de risco n (%) (n=48) (n=27) (n=30) (n=105)
Drogas ilicitas injetaveis 8 (16,7) 5 (18,5) 8 (26,7) 21 (20) 0,548
Hemotransfuséo 11 (22,9) 11 (40,7) 9 (30) 31(29,5) 0,267

Drogas ilicitas injetaveis ou 19 (39,6) 14 (51,9) 15 (50) 48 (45,7) 0,507

hemotransfuséo

Drogas ilicitas ndo injetaveis 14 (29,2) 8 (29,6) 11(36,7) 33 (31,4) 0,765
Tatuagem ou piercing 6 (12,5) 6 (22,2) 3(10) 15 (14,3) 0,375
Acidente perfuro cortante 3(6,2) 0 1(3,3) 4 (3,8) 0,393
Seringa de vidro para 4(83) 0 1(3.3) 5 (4.8) 0.242
medicamento injetavel ’ ’ ’ ’
DST 16 (33,3) 8 (29,6) 13(43,3) 37(35,2) 0,519
Uso irregular de preservativo 32 (66,7) 11 (40,7) 17 (56,7) 60 (57,1) 0,093
Troca de dinheiro e/ou drogas 12.1) 1(3.7) 1(3.3) 3(2.9) 0,906
por sexo

Encarceramento 12 (25) 6 (22,2) 7 (23,3) 25 (23,8) 0,961
Morar na rua 3(6,2) 2(7,4) 0 5(4,8) 0,341

DST, doenga sexualmente transmissivel. *Teste y2 de Pearson.
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Foi realizada investigacdo de possiveis associaces entre  variaveis
sociodemogréaficas e epidemioldgicas, incluindo os fatores de risco de exposicdo para o VHC.
Foi encontrada associa¢do entre género masculino e histéria pregressa de: uso de drogas
ilicitas injetaveis (p<0,001); uso de drogas ilicitas (p<0,001); tatuagem ou piercing (p=0,001);
doenca sexualmente transmissivel (p<0,001); encarceramento (p<0,001). Estado civil solteiro
esteve associado a historia pregressa de encarceramento (p=0,022) e de morar na rua
(p=0,004). Foi encontrada associacao entre tabagismo e histéria pregressa de: uso de drogas
ilicitas injetaveis (p=0,045); uso de drogas ilicitas (p=0,003); encarceramento (p<0,001). Foi
encontrada associacdo entre outra religido declarada (ndo catolico, ndo evangélico), ou sem
religido declarada e: tabagismo (p=0,045); transtorno de uso de substancias ilicitas (p<0,001);
historia pregressa de uso de drogas ilicitas (p=0,005); historia pregressa de uso de drogas
ilicitas injetaveis (p<0,001); historia pregressa de encarceramento (p=0,004).

No grupo de pacientes submetidos ao tratamento com IFN-a (n=27), dois
abandonaram o seguimento no servigo CTR-DIP Orestes Diniz pouco tempo apds o término
do uso do imunoterapico, um deles tendo apresentado resposta virologica sustentada
documentada através de busca ativa. Por fim, dados referentes a resposta viroldgica
sustentada estiveram disponiveis para 26 (96,3%) dos pacientes. Onze pacientes (40,7%)
atingiram resposta viroldgica sustentada. Houve maior taxa de resposta virolégica sustentada
em pacientes do genotipo 2 ou 3 (83,3%) do que em pacientes do genotipo 1 (30%)
(p=0,050). Ndo houve diferenca significativa de taxa de resposta virologica sustentada de

acordo com outras variaveis clinicas ou de acordo com varidveis sociodemograficas.
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6.2 Eventos adversos psiquiatricos associados ao uso de interferon alfa

A tabela 6 descreve a frequéncia de eventos adversos psiquiatricos que tenham
surgido ou se agravado em decorréncia do uso de IFN-a. Essa analise foi feita apenas com os

pacientes que estavam Em Uso do imunoterapico no momento da avaliagdo (n=27).

Tabela 6: Ocorréncia de eventos adversos psiquiatricos associados ao uso de interferon alfa nos
pacientes com hepatite C crénica estudados no Ambulatério CTR-DIP Orestes Diniz, que estavam Em
Uso do imunoterapico no momento da avaliacdo (n=27). Belo Horizonte, MG. Maio de 2009 a abril de
2013.

Evento adverso psiquiatrico n (%)
Fadiga 21 (77,8)
Distarbio do sono 19 (70,4)
Hiporexia ou perda de peso 19 (70,4)
Irritabilidade 16 (59,3)
Disfuncao sexual 15 (55,6)
TDM 14 (51,9)
Ansiedade 8 (29,6)
Algum evento adverso psiquiatrico 26 (96,3)

Tempo, em semanas, de surgimento ou agravamento dos sintomas
Média £ desvio padrao 74+48

Mediana (faixa) 6 (2-24)

TDM: transtorno depressivo maior.

Fadiga, distarbio do sono, hiporexia/perda de peso e irritabilidade foram os eventos
adversos psiquiatricos mais frequentes. Os eventos adversos psiquiatricos estudados
cessaram, ou diminuiram significativamente, no periodo de duas a oito semanas apds o

término do tratamento com IFN-q.

Além dos 14 pacientes com critérios formais (M.I.N.I.-PLUS) para TDM, outros trés

pacientes apresentaram sintomas depressivos significativos segundo o BDI (pontuagdo maior
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ou igual a 15 pontos) sem, no entanto, apresentarem os critérios formais para o diagnostico de
TDM. Dentre o0s quatorze pacientes que apresentaram TDM como eventos adversos
psiquiatricos ao uso de IFN-a, 10 (71,4%) nédo tinham histérico de TDM anterior ao uso do
imunoterapico. N&o foi encontrada associacdo entre eventos adversos psiquiatricos e outras

variaveis sociodemograficas, epidemioldgicas ou clinicas.
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6.3 Diagndsticos psiquiatricos

Os diagndsticos psiquiatricos dos pacientes com HCC estudados no Ambulatério

CTR-DIP Orestes Diniz sao descritos nas tabelas 7 e 8.

Quando todos os pacientes foram analisados conjuntamente (n=105), 62 deles (59%)
possuiam algum transtorno psiquiatrico segundo avaliacdo do M.I.N.I.-PLUS atual, sendo o
diagndstico de TDM o mais frequente, encontrado em 33 (31,4%) pacientes. Quando a analise
considerou transtorno psiquiatrico atual ou durante a vida, 79 (75,2%) pacientes apresentaram
algum diagnostico, sendo 43 (41%) com TDM, 33 (31,4%) com transtorno de uso de
substancias relacionado ao alcool e 31 (29,5%) com transtorno de uso de substancias

relacionado a drogas ilicitas.

Dentre os 33 pacientes com TDM, apenas 13 estavam usando antidepressivo. No
grupo Em Uso de IFN-a, apenas quatro (28,6%) de 14 pacientes estavam usando
antidepressivo. Nos pacientes que ndo estavam usando IFN-o, apenas nove (47,4%) de 19

pacientes estavam usando antidepressivo.

A ocorréncia de mais de um diagndstico psiquiatrico em um mesmo paciente foi
frequente: 20 pacientes com dois diagndsticos, nove pacientes com trés diagndsticos, quatro

pacientes com mais de trés diagnosticos.
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Tabela 7: Diagndsticos psiquiatricos dos pacientes com hepatite C crbnica estudados no Ambulatério
CTR-DIP Orestes Diniz de acordo com entrevista padronizada M.I.N.I.-PLUS (atual), segundo
exposicdo ao interferon alfa. Belo Horizonte, MG. Maio de 2009 a abril de 2013.

Diagnosticos Naive Em Uso Uso Prévio Total

n (%) (n=48) (n=27) (n=30) (n=105) P
TDM 13(229) 14 (51,9 6 (20) 33(3L,4) 0,024
Tr. distimico 3(6,2) 0 1(3,3) 4 (3,8) 0,393
TBH tipo 1 2 (4,2) 0 0 2(1,9) 0,298
TBH tipo 2 12,1 0 1(3.3) 1(33) 0,650
Tr. de ajustamento 1(21) 13,7 1(3.3) 3(2,9) 0,906
ggbrr“eggoansmdade 1(2,1) 13,7) 3(10) 5(48) 0267
TAG 5 (10,4) 2(7.4) 4(133)  11(105) 0,766
Fobia especifica 4 (8,3) 2(7,4) 5 (16,7) 11 (10,5) 0,421
Fobia social 12.0) 1(37) 2(6,7) 4(38) 0,589
Tr. de panico 2(4,2) 0 0 2(1,9) 0,298
TOC 2 (42) 0 0 2(1,9) 0,298
TEPT 1(2,1) 0 0 1(1) 0,549
Tr. de somatizacéo 0 0 2 (6,7) 2(1,9 0,078
Tr. doloroso 120 0 1(3.3) 2(1,9) 0,650
Tr. dismorfico corporal 0 0 1(3.3) 1) 0,283
TDAH 5 (10,4) 2 (7,4) 1(3,3) 8 (7,6) 0,517
yrarstorno %glléf)%ge 5 (10,4) 2 (7,4) 3(10) 10(95)  0.908
IJSQ;%?;S%.%?%S; 3(6,2) 3(11,1) 4 (13,3) 10(9,5) 0,554
Tr. psicotico 1(21) 13,7 0 2(1,9) 0.589
Algum transtorno 26 (54,2) 20 (74,1) 16 (53,3) 62 (59) 0,183

Algum transtorno exceto
transtorno de uso de 24 (50) 18 (66,7) 15 (50) 57 (54,3) 0,325
substancias

*TDM induzido ou agravado por substancia, de acordo com o DSM-1V; TBH, Transtorno Bipolar do
Humor; TAG, Transtorno de Ansiedade Generalizada; TOC, Transtorno Obsessivo-Compulsivo;
TEPT, Transtorno de Estresse Pos-Traumatico; TDAH, Transtorno de Déficit de Atencdo e
Hiperatividade. Teste y2 de Pearson.
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Tabela 8: Diagndsticos psiquiatricos dos pacientes com hepatite C crénica estudados no Ambulatorio
CTR-DIP Orestes Diniz de acordo com entrevista padronizada M.I.N.I.-PLUS (atual ou pregresso),
segundo exposicao ao interferon alfa. Belo Horizonte, MG. Maio de 2009 a abril de 2013.

Diagnosticos n (%) (ﬁizlse) %2;375)0 US(%:P:QS\)HO (r-lrzolthS) P

TDM 17 (354) 14 (51,9)* 12 (40) 43 (41) 0,378
Tr. distimico 3(6,2) 0 1(3,3) 4 (3,8) 0,393
TBH tipo 1 2 (4,2) 0 0 2 (1,9 0,298
TBH tipo 2 1(2,1) 0 1(3,3) 1(3,3) 0,650
Tr. de ajustamento 1(21) 2(7,4) 1(3.3) 4 (3,8) 0,506
ggbfrgf»;goans'e"ade 1(2,1) 1(3,7) 3(10) 5(48) 0267
TAG 5 (10,4) 2(7,4) 4(13,3) 11(10,5) 0,766
Fobia especifica 4 (8,3) 2(7,4) 5 (16,7) 11 (10,5) 0,421
Fobia social 1(2,1) 1(3,7) 2(6,7) 4 (3,8) 0,589
Tr. de panico 4 (8,3) 0 0 4 (3,8) 0,085
TOC 2 (4,2) 0 0 2 (1,9 0,298
TEPT 1(2,1) 1(3,7) 0 2 (1,9 0,589
Tr. de somatizacéo 0 0 2 (6,7) 2(1,9 0,078
Tr. doloroso 1(2,1) 0 1(3,3) 2 (1,9 0,650
Tr. dismorfico corporal 0 0 1(3.3) 1) 0,283
TDAH 6 (12,5) 2 (7,4) 1(3,3) 9 (8,6) 0,360
yrarstorno (églléf)%ge 1531,2)  9(333) 9(30)  33(314)  0.963
Igsggﬁg‘;so('ﬁ I‘éffag)e 14 (29,2) 8 (29,6) 9 (30) 31(295) 0,997
Tr. psicotico 1(2,1) 1(3,7) 0 2(1,9 0.589
Algum transtorno 35(72,9) 22 (81,5) 22 (73,3) 79 (75,2) 0,683

Algum transtorno exceto
transtorno de uso de 29 (60,4) 17 (63) 18 (60) 64 (61) 0,969
substancias

* TDM, Transtorno depressivo maior; * Induzido ou agravado por substancia, de acordo com 0 DSM-
IV; TBH, Transtorno Bipolar do Humor; TAG, Transtorno de Ansiedade Generalizada; TOC,
Transtorno Obsessivo-Compulsivo; TEPT, Transtorno de Estresse Pés-Traumatico; TDAH,
Transtorno de Déficit de Atengdo e Hiperatividade. Teste y2 de Pearson.
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Foi realizada a investigacdo de possiveis associacGes entre TDM e outros transtornos
psiquiatricos concomitantes, devido a sua prevaléncia e importancia clinica. Foi encontrada
associacao entre o diagnostico M.1.N.I.-PLUS de TDM no momento da avaliagdo e transtorno

de ansiedade generalizada (p<0,001).

Foi realizada investigacdo de possiveis associagcdes entre transtorno psiquiatrico no
momento da avaliacdo e fatores de risco de exposi¢do para o VHC. Observou-se associacao
inversa entre transtorno de uso de substincias relacionado ao alcool e hemotransfuséo
(p=0,032). Foi encontrada ainda associacdo entre transtorno de uso de substéncias relacionado
ao alcool e: tatuagem ou piercing (p=0,035); doenca sexualmente transmissivel (p=0,003);
encarceramento (P=0,011). Foi encontrada também associacdo entre transtorno de uso de
substancias relacionado a drogas ilicitas e: tatuagem ou piercing (p=0,002); doenca
sexualmente transmissivel (p=0,015); ndo uso regular de preservativo (p=0,022);
encarceramento (p<0,001); morar na rua (p=0,008). Foi encontrada associacdo entre algum
transtorno psiquiatrico e encarceramento (p=0,019); associa¢do inversa entre algum transtorno

psiquiatrico e hemotransfusdo (p=0,045).

Foi encontrada associacdo entre tabagismo e transtorno de uso de substancias

relacionado ao alcool, no momento da avaliacdo (p=0,024).

Considerando a analise combinada dos grupos Em Uso e Uso prévio (n=57), ou seja,
daqueles pacientes expostos em algum momento ao IFN-a, houve 26 pacientes com TDM
atual ou pregresso, sendo que 17 deles (65,4%) apresentaram TDM pela primeira vez durante

o tratamento com IFN-a.

Vale ressaltar que dentre os 62 pacientes (59% do total de pacientes estudados) que
receberam diagnostico de transtorno psiquiatrico no momento da avaliacdo, 41 casos (66,1%)
ndo apresentavam descricdo de tal condicdo no prontudrio, e 33 casos (53,2%) néo

apresentavam relato do médico assistente sobre ciéncia de tal diagndstico.
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6.4 Qualidade de vida relacionada a saude
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Abstract

Introduction: Chronic hepatitis C virus infection (HCV) patients have higher rates of
psychiatric disorders than general population. HCV is known to be associated to impair on
health related quality of life (HRQL). To our knowledge, there is no previous research of
HRQL in HCV patients that combined structured psychiatric interview and careful
psychopathological evaluation, including depression, anxiety and fatigue instruments. The
aim of this study is to evaluate HRQL of HCV patients and to investigate the association with
sociodemographic, psychopathological and psychiatric factors. Material and Methods: Eighty
one HCV individuals were enrolled at a Brazilian public university-based outpatient’s service
for infectious diseases. The World Health Organization Quality of Life Scale Brief Version
(WHOQOL-BREF) was used to assess HRQL. Standard psychiatric interview (Mini
International Neuropsychiatric Interview-Plus) was performed to establish Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) Axis | psychiatric
diagnosis. Further instruments completed psychopathological investigation: Beck Depression
Inventory (BDI), Hospital Anxiety and Depression Scale (HAD), Brief Fatigue Inventory
(BFI), Hamilton Depression Scale (HAM-D) and Hamilton Anxiety Scale (HAM-A). Pearson
Chi-Square and Kruskal-Wallis were performed for categorical and continuous univariate
analysis, respectively. Correlation between psychopathological and HRQL scores was
performed according to Spearman’s correlation. Multivariate analysis was performed
according to stepwise forward ordinal logistic regression. The significance threshold was
fixed at 0=0.05. Results: Depressive disorders were associated with worse scores in overall
HRQL and in all domains. Fatigue was associated with lower scores in physical and
psychological domains, and married status with higher scores in psychological HRQL. We
found strong correlation among scores of depression (BDI), fatigue (BFI) and HRQL
(WHOQOL-BREF). Conclusion: Depression and fatigue must be properly investigated and
managed in HCV patients in order to improve HRQL. WHOQOL-BREF proved to be a useful
instrument to assess HRQL in HCV patients.

Keywords: Quality of life; WHOQOL-BREF; hepatitis C; depression; fatigue.
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Introduction

Chronic hepatitis C virus (HCV) infection is a major health problem with around 160
million people infected worldwide.> HCV leads to cirrhosis in up to 20% of those chronically
infected and is the primary indication for liver transplantation.? This burden is multiplied by
the impact of HCV on health related quality of life (HRQL). Common complaints are fatigue,
musculoskeletal pain, depression and perceived inability to function effectively.®* HCV itself
may diminish HRQL even in the absence of advanced liver disease, perhaps as a result of

extrahepatic symptoms related to HCV, cognitive dysfunction or psychosocial implications.’

Previous studies have implicated psychiatric disorders, especially depression, as
contributing factor impairing quality of life of HCV patients.® Nevertheless most studies on
HRQL in HCV did not perform structured clinical interview in order to establish Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) Axis | psychiatric
diagnosis.*®’ Psychiatric disorders are more common in HCV patients than in the general
population and may constitute a major cause of antiviral treatment interruption with negative
impact on treatment response rates and prognosis.® Fatigue and irritability are also common

symptoms in HCV patients and may impair HRQL..°

There is scarce literature on the World Health Organization Quality of Life Scale
Brief Version (WHOQOL-BREF) use in HCV patients.* The WHOQOL-BREF is found to be
a high quality patient-centered tool suited for individual assessment in clinical practice and
research.’® One previous study showed good correlation among WHOQOL-BREF, Short
Form-36 and Chronic Liver Disease Questionnaire in HCV patients.> One recent work

determined normative values for the WHOQOL-BREF in the Brazilian general population.*

The National Institutes of Health had recommended studies that measure not only
traditional biological outcomes in HCV (i.e., HCV RNA, liver enzyme levels, liver histology),
but also extrahepatic manifestations and patient oriented outcomes.*? One recent review
identified some gaps in the literature regarding assessment of symptoms and outcomes
reported as important by HCV patients and also endorsed the importance of further research.®
The study of HRQL in HCV patients, including psychopathological and psychiatric thorough

evaluation, is in line with these recommendations.

This study aimed to evaluate HRQL of a Brazilian sample of HCV patients and to
investigate its association with sociodemographic, psychopathological and psychiatric factors

using structured psychiatric interview and careful psychopathological investigation.
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Materials and Methods
Study design, setting and participants

Between May 2009 and November 2010, a cross sectional study with a convenience
sample of HCV patients were performed at a public university-based outpatient service for
infectious diseases (CTR-DIP Orestes Diniz-SMSA-BH/UFMG) in Belo Horizonte, Minas
Gerais, Brazil. Approximately 400 HCV infected patients are currently under medical
assistance at this service. All patients had more than 18 years of age and had anti-HCV
antibody positive by third-generation enzymelinked immunosorbent assay for more than six
months and HCV RNA detectable by polymerase chain reaction (AMPLICOR, Roche
Molecular Systems). Patients were excluded if they had any of the following: co-infection
with hepatitis B virus or HIV, or low scores in the Mini Mental Status Examination®*

suggestive of cognitive deficit.
Procedures

All patients were assessed on the same day of routine clinical evaluation.
Sociodemographic, clinical and laboratory data, including liver biopsy with Metavir score™
were obtained through chart review and patient interview. The presence of comorbid
conditions was also assessed by chart review and categorized as hypertension, diabetes, or
other. Cirrhosis was defined according to documented liver biopsy, ultrasound or
decompensated liver disease, defined as a history of at least one of the following: ascites,
jaundice, variceal bleeding, hepatic encephalopathy, hematemesis, palmar erythema,

gynecomastia.

Psychiatric evaluation was conducted by an experienced psychiatrist who performed
a structured clinical interview using the Mini International Neuropsychiatric Interview
(M.LN.I.-Plus version).*® This instrument allows a psychiatricdiagnosis according to the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) and the
International Classification of Diseases, 10th Revision Axis | diagnostic criteria.

HRQL was measured by the WHOQOL-BREF, a generic HRQL instrument
designed by the World Health Organization for healthy people and patients, used as an
outcome measure in many countries and cultures.™®*’ It consists of 26 item self-administered
questionnaire based on the preceding two weeks. WHOQOL-BREF interpretation considers
four HRQL domains, namely, physical, psychological, social relationships and environment,

besides overall health and quality of life perception. It has shown excellent psychometric and
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clinimetric properties, such as test—retest reliability, internal consistency, discriminant
validity, and construct validity.*® This instrument had been previously translated into

Portuguese and validated for use in the Brazilian population.®

Depressive symptoms were measured by three instruments: Beck Depression
Inventory (BDI), Hospital Anxiety and Depression Rating Scale (HAD) and Hamilton
Depression Rating Scale (HAM-D). BDI is a self-rating scale with 21 items, including
somatic and non-somatic symptoms.?° It is the most used self-rating depression scale, both in
the clinical practice and in research settings, and has proved to be the most efficient inventory

to screen for depression in HCV patients.”*

Anxiety was measured by the Hamilton Anxiety Rating Scale (HAM-A)? and the
Hospital Anxiety and Depression Rating Scale (HAD).%

Fatigue was assessed through the Brief Fatigue Inventory (BFI1),%* a self-administered
scale used to measure severity of fatigue. Average scores were categorized, according to
authors’ recommendation, in mild (0-3 points), moderate (4—6 points), or severe fatigue (7—
10 points). This instrument has proved to be useful in HCV patients, with concurrent validity
when compared to other instruments such as the Fatigue Impact Scale.> A complementary
analysis of fatigue was performed through its specific item on the BDI (item 17). Irritability

was investigated through another specific item of the BDI (item 11).
Statistical analysis

HRQL results were analyzed by two distinct methods. In the first one, a standardized
conversion of Likert scale data projected onto a 0-100 scale (to each domain and to overall
health and quality of life perception). This method is commonly used in the literature and
provides results comparable to other studies. Absolute scores were also useful in order to
investigate correlation among HRQL, depressive and fatigue scores. A second method, used
in the present study for all univariate and multivariate analysis, consists of transforming the
0-100 scale into an ordinal data according to interquartile ranges: 0-25, 25-50, 50-75, 75—
100. This method has been previously studied for HRQL instruments and may be more
appropriate to inferential process than statistical analyses that often use absolute scores with

discrete, asymmetrical, and limited distributions.®

Pearson Chi-Square and Kruskal-Wallis were performed for categorical and
continuous univariate analysis, respectively. Correlation between psychopathological and

HRQL scores was performed according to Spearman’s correlation. Multivariate analysis was
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performed according to stepwise forward ordinal logistic regression. The significance
threshold was fixed at a = 0.05. The power corresponding to sample size was calculated as the
accumulated probability of the standard normal distribution of the next percentile. SPSS,

version 20 (SPSS Inc., Chicago, IL) was used to conduct all the analysis.

Hypothesizing that subthreshold depression can impact negatively on HRQL, we
made a careful investigation of depressive symptoms. Therefore, we made a ROC curve
analysis of best cutoff value for BDI score capable of distinguishing the two lower percentiles
in WHOQOL-BREF overall HRQL. We also performed a detailed analysis of BDI items in
order to investigate if there were some items with stronger association to HRQL.

Ethical issues

This study was previously approved by the Research Ethical Committee of the
Federal University of Minas Gerais (number 560/08) and written informed consent was

obtained from all subjects.
Results

Eighty-eight HCV patients were invited for an eligibility interview. Seven patients
did not enter the study. Three of them refused to participate, and four had Mini Mental Status
Examination suggestive of cognitive impairment. Finally, 81 patients were enrolled in the
study. Comparing the 81 enrolled patients with the seven that did not enter the study, there
was no significant statistical difference related to: gender (p = 0.705), age (p = 0.527),
ethnicity (p = 0.135), years of education (p = 0.204), years since HCV diagnosis (p = 0.264)
and viral genotype (p = 0.724). Married status or stable relationship was less common in non-
enrolled patients (p = 0.015), which also presented more inflammatory activity (p = 0.038)
and fibrosis (p < 0.001) at liver biopsy.

Sociodemographic, clinical features and laboratory data of the studied sample are
presented in Table 1. There was a similar proportion of male and female, and the mean age
was 43 years old. Non-white individuals were predominant (54.0%) and the mean education
was eight years. About half of the subjects declared to be married and only 14% declared to
live alone. Less than half of the patients (43.0%) were employed. Regarding interferon-alpha
(IFN) use, 34 patients were never exposed to it (naive) 17 patients were currently using
pegylated IFN at standard doses, and 30 patients had been previously treated with IFN. The
two main HCV transmission modes were blood transfusion (29.6%) and intravenous drug use

(22.2%). The mean age since HCV diagnosis was 5.9 years, and viral genotype 1 was
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predominant (77.8%). Mean alanine aminotransferase was 63.5 IU/L, and despite more than
half of patients presenting significant hepatic fibrosis, according to METAVIR classification,
only 7.4% had cirrhosis. Approximately half of patients had at least one clinical comorbidity,

with hypertension being the most common.

According to DSM-1V criteria, 46 patients (56.8%) had current psychiatric disorder:
26 (32%) had depressive disorders, 18 (22.0%) anxiety disorders, 7 (9.0%) alcohol use
disorders, and 7 (9.0%) illicit drug use disorders. Among depressive disorders, there were 23
patients with major depression and three with dysthymia. The most common anxiety disorders
were specific phobia and generalized anxiety disorder, presented in nine and eight patients,
respectively. Of note, 26 patients had depressive disorder diagnosis, but only nine of them
were currently using any antidepressant. Furthermore, only 27 (58.7%) out of 46 patients

diagnosed with psychiatric disorder had such condition registered in their medical chart.

The median (range) HRQL scores were: 60.7 (17.9-100) on physical domain; 70.8
(8.3-95.8) on psychological domain; 58.3 (8.3-100) on social domain; 56.3 (12.5-96.9) on
environment domain; 65.5 (0-100) on overall HRQL. In univariate analysis (Table 2), non-
white subjects and viral genotype 1 were associated with lower environment HRQL. Married
individuals, or with stable relationship, had higher scores both in physical and psychological
domains. Previous history of incarceration was associated with lower scores in social domain.
Previous or current illicit drug use was associated to lower scores in psychological and social
domains. More years since diagnosis of HCV were associated to lower scores in overall
HRQL. Viral genotype 1 was associated to lower scores in environment domain. Patients with
physical comorbidity seemed to have lower scores on physical domain, compared to those
without physical comorbidity, but this difference was not statistically significant (p = 0.075).

Correlation between psychopathological factors, psychiatric diagnosis and HRQL is
presented in Table 3. We found strong correlation between depression scores, according to
BDI, and HRQL scores, according to WHOQOL-BREF: physical (rho —0.593; p < 0.001),
psychological (tho —0.691; p < 0.001), social (tho —0.401; p < 0.001), environment (rho
—0.489; p < 0.001), overall (rho —0.588; p < 0.001).

According to BFI, fatigue was found to be mild in 34 patients (42.0%), moderate in
32 patients (39.5%) and severe in 15 patients (18.5%). We also found strong correlation
between fatigue scores, according to BFI, and HRQL scores: physical (tho —0.644; p <
0.001), psychological (tho —0.624; p < 0.001), social (tho —0.336; p = 0.002), environment
(rho —0.322; p = 0.003), overall (rtho —0.422; p < 0.001). Benzodiazepine current use (n = 13)



67

was associated with severe fatigue (p = 0.043), and its use did not differ according to gender
(p = 0.249). A significant correlation between depression scores, according to BDI, and

fatigue scores, according to BFI, was noticed (rho 0.646; p < 0.001).

BDI analysis revealed some interesting data. Its individual item analysis showed that
irritability (item 11) was one of the two most important items associated to lower HRQL
scores on physical, psychological domains and on overall HRQL. BDI fatigue, according to
item 17, was associated with poorer HRQL on physical ( p = 0.001), psychological ( p =
0.030) domain and overall HRQL ( p = 0.003) but neither with social ( p = 0.328) nor
environment ( p = 0.207) domains. Best BDI cutoff score to predict worse overall HRQL was

16 points.

HRQL determinants, according to ordinal, stepwise, forward, multivariate analysis,
are shown in Table 4. The power corresponding to sample size was calculated considering
depressive disorders and overall HRQL: 17 = 0.826; i.e., power = 82.6%. It means 17.4%
chance of type Il error when considering association between depression and HRQL.



Table 1. Sociodemographic, clinical characteristics and laboratory data
of 81 patients with chronic hepatitis C virus (HCV) infection

Characteristics n (%)
Sociodemographic
Age (years)® 50.6 £ 11.3
Gender (male) 43 (53.1)
Years of education® 8.4+47
Ethnicity (non-white) 44 (54.3)
Marital status (married) 43 (563.1)
Currently employed 35 (43.2)
Main HCV transmission mode
Blood transfusion 24 (29.6)
Intravenous drug use 18 (22.2)
Tattoo or piercing 14 (17.3)
Needle stick injury 3(3.7)
Sex 3(3.7)
Clinical and laboratory data
Years since HCV diagnosis® 59144
Viral genotype 1 63 (77.8)
METAVIR A> 2 35 (48.6)
METAVIR F> 2 43 (59.7)
ALT (1U/L)? 63.5 + 65.4
Cirrhosis 6 (7.4)
Comorbidity 42 (51.9)
Hypertension 36 (44.4)
Diabetes 8(9.9)
Other comorbidities 16 (19.8)

ALT, alanine aminotransferase.  Mean + standard deviation

68
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Table 2. Correlation between sociodemographic, epidemiological, clinical features and
health related quality of life measures of 81 patients with chronic hepatitis C virus

(HCV) infection

Physical Psychological Social Environment Overall
Age” 0.284 0.916 0.347 0.070 0.069
Gender™ 0.358 0.305 0.142 0.489 0.891
Years of education” 0.364 0.699 0.119 0.138 0.394
Ethnics (non-white)™ 0.298 0.360 0.549 0.036 0.770
Marital status (married) ™ 0.004 0.016 0.905 0.380 0.125
Currently employed”™ 0.711 0.627 0.789 0.165 0.561
Comorbidity** 0.075 0.577 0.966 0.238 0.190
Intravenous drug use** 0.089 0.192 0.073 0.890 0.399
Tatoo or piercing** 0.447 0.216 0.063 0.311 0.482
Ever being in prison** 0.347 0.153 0.037 0.567 0.751
Ever living in street** 0.532 0.543 0.530 0.575 0.672
Ilicit drug use** 0.263 0.012 0.016 0.451 0.813
Tobacco use** 0.645 0.080 0.559 0.631 0.656
Alcohool use** 0.930 0.567 0.129 0.358 0.939
Years since HCV diagnosis** 0.544 0.317 0.216 0.329 0.018
Viral genotype 1** 0.916 0.863 0.168 0.034 0.462
IFN current use”™ 0.055 0.819 0.490 0.913 0.139
METAVIR A> 2** 0.897 0.910 0.923 0.812 0.451
METAVIR F> 2% 0.336 0.890 0.604 0.874 0.686
ALT (IU/L)* 0.600 0.306 0.516 0.605 0.789

*Kruskal-Wallis; ** Pearson Chi-Square; Bold p<0.05; IFN, interferon-alpha; ALT, alanine aminotransferase.
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Table 3. Correlation between psychopathological factors, psychiatric diagnosis and
health related quality of life measures of 81 patients with chronic hepatitis C virus
(HCV) infection

Physical Psychological Social Environment Overall
Depressive disorders (n=26) " <0.001 <0.001 0.007 0.063 <0.001
Anxiety disorders (n=18)" 0.176 0.022 0.666 0.814 0.052
Alcohol use disorders (n=7)" 0.734 0.499 0.620 0.638 0.959
Ilicit drug use disorders (n=7)"" 0.359 0.718 0.005 0.443 0.912
Any psychiatric diagnosis <0.001 <0.001 0.384 0.465 0.036
Fatigue” <0.001 <0.001 0.027 0.021 0.012
Irritability™ 0.120 0.070 0.114 0.391 0.206
MMSE " 0.332 0.363 0.080 0.393 0.283
Antidepressant use (h=9)"" 0.595 0.205 0.339 0.958 0.401
Benzodiazepine use (n=13)" 0.015 0.026 0.384 0.069 0.050
BDI” <0.001 <0.001 0.002 <0.001 <0.001
HAD-D" <0.001 <0.001 0.002 0.003 <0.001
HAM-D" <0.001 <0.001 0.003 0.003 <0.001
HAD-A" <0.001 <0.001 0.213 0.285 0.001
HAM-A" <0.001 <0.001 0.001 0.010 <0.001

MMES, Mini Mental Status Examination; BDI, Beck Depression Inventory; HAD-D, Hospital Anxiety and
Depression Scale, depression subscale; HAM-D, Hamilton Depression Scale; HAD-A, Hospital Anxiety and

Depression Scale, anxiety subscale; HAM-A, Hamilton Anxiety Scale. “Kruskal-Wallis; ““Pearson Chi-Square.
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Table 4. Health related quality of life determinants - ordinal, stepwise forward,
multivariate analysis of 81 patients with chronic hepatitis C virus (HCV) infection

Physical Psychological Social Environment Overall
Depressive disorders
0.012 0.001 0.001 0.009 <0.001
p value
odds ratio 3.79 6.04 4.29 3.16 7.52
(confidence interval) (1.33-10.76) (2.00 - 18.24) (1.76 - 10.44) (1.33-7.53) (2.94 - 19.21)
Fatigue
<0.001 0.002
p value
odds ratio 1.35 1.32
(confidence interval) (1.14 - 1.59) (1.11 - 1.56)
Marital status (married)
0.009
p value
odds ratio 0.31
(confidence interval) (0.13-0.74)

Discussion

We found that depressive disorders, fatigue and non-married status were
independently associated with poorer HRQL in HCV patients. To our knowledge this is
the first study to assess HRQL in HCV patients using WHOQOL-BREF that combined
psychiatric structured interview and careful psychopathological evaluation, including

depression, anxiety and fatigue instruments.

One previous Brazilian HRQL study that performed psychiatric structured
interview in HCV patients used SF-36 and had several exclusion criteria, such as IFN
use, hypertension, diabetes and hypothyroidism, limiting its external validity.”® This
study found lower frequency of mood (18.9%) and anxiety disorders (15.6%), possibly

reflecting more stringent inclusion criteria.

Elevated frequency of depressive disorders in HCV patients found in our study

is in accordance with the literature that reports higher rate than those found in other
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chronic infectious diseases like chronic hepatitis B.?” Furthermore, the literature shows
that HRQL seems to be worse in HCV patients when compared to chronic hepatitis B
patients.® The high rate of unreported psychiatric diagnosis in charts and the low
percentage of antidepressants use in the studied patients with depressive disorder
highlight the need for improvement of psychiatric diagnosis and treatment in infectious
disease reference centers. Another Brazilian study also found elevated frequency
(84.6%) of unrecognized mental disorders in HCV patients followed at a university-
based clinic.?® Our result endorses the importance of depression diagnosis and treatment

among HCV patients.

More than half of the patients showed moderate to severe fatigue according to
BFI, similar to chronic fatigue rates in HCV patients reported in other studies.**** One
previous study with HCV-HIV co-infected patients showed that self-reported fatigue
was associated with impairment in physical, psychological and social HRQL domains,
and was a stronger predictor of worse HRQL than depression.® Two previous studies,
not specifically with HCV patients, evaluated temporal relations between fatigue and
depression, and found that each one might act as independent risk factors for each
other.® The cross-sectional nature of our study did not allow for an explanation of
causality between depression and fatigue, but endorses their relevance in predicting
HRQL in HCV patients, notably in physical and psychological domains. Effective

therapeutic interventions to reduce the burden of fatigue are desirable in this context.

Being married was associated with better HRQL, also shown in previous
studies with HCV patients.>*® One of these reports also found association between
nonmarried status and impairment in social HRQL, but not in physical or psychological
domains.® Living alone did not interfere in HRQL scores. The low frequency of patients
with advanced liver disease in our sample could explain, at least in part, the lack of

influence of living alone on HRQL.

Gender did not interfere significantly in any HRQL domain, or overall HRQL,
in contrast to previous studies that showed lower scores of HRQL in female
individuals.?®3* Age also did not influence significantly HRQL. Age interference in
HRQL of HCV patients is controversial, with some studies showing negative impact

34,35

ofage,®*** while others no significant influence.**

Our studied sample showed similar scores of HRQL in physical, psychological

and environment domains, but lower scores in social domain when compared to the
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Brazilian general population WHOQOL-BREF normative data. The underrepresentation
of lower socioeconomic classes in normative data, with consequent higher scores of

HRQL, could explain, at least in part, the difference in social domain scores.™

Our study had some clear limitations. Only 17 patients (21.0%) were using IFN
during the study evaluation. This number may be too small in order to investigate IFN
impact on HRQL. Economic aspects like monthly income, that could possibly have

some influence on HRQL, were not investigated.

In conclusion, WHOQOL-BREF proved to be a useful instrument to assess
HRQL in HCV Brazilian patients with good ability to distinguish patients with and
without emotional distress or other unfavorable determinants. Depression and fatigue
scales, as BDI and BFI, could also be used as basic easy-to-use measures of HCV
patients’ well-being in clinical settings. The proper diagnosis and management of
depression and fatigue in HCV patients could improve health assistance and warrant
better patient-oriented outcomes, including HRQL. Future longitudinal studies with
larger samples may be useful to better define the issue of causality or reverse causality
between depression and fatigue in HCV patients, moreover to determine whether
therapeutic strategies for these clinical problems can mitigate the associated HRQL
burden.
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Abstract

Obijective: The objective was to investigate impulsiveness among chronic hepatitis C (CHC)
patients and its association with sociodemographic, clinical and psychopathological factors.
Method: Ninety-one CHC individuals were enrolled in a cross-sectional study at a Brazilian
public university based outpatient’s service for infectious diseases. They were assessed using
the Barratt Impulsiveness Scale, Brief Fatigue Inventory, Beck Depression Inventory and
Hamilton Anxiety Scale. Structured psychiatric interview was performed according to the
Mini International Neuropsychiatric Interview. Multivariate analysis was performed
according to linear stepwise forward regression.

Results: The total score of impulsiveness according to BIS in studied population was
64.61£9.8. The scores for the nonplanning, cognitive—attentional and motor domains were
23.845, 19.4+29 and 21.445, respectively. Impulsiveness was associated with lower
educational level, current interferon-a (IFN) use, attention-deficit/hyperactivity disorder,

alcohol use disorder, mixed anxiety and depressive disorder, specific phobia, bipolar spectrum
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disorders and anxiety symptoms. During IFN treatment, impulsiveness was also associated
with suicide risk.

Conclusion: Impulsiveness was frequent in CHC patients and was associated with several
psychopathological alterations. Impulsiveness management should be considered when
attending CHC patients

Keywords: Chronic hepatitis C; interferon-o, impulsive behavior; mental health.

1. Background

Chronic infection with hepatitis C virus (CHC) is a worldwide health problem that
affects an estimated 160 million people [1]. In Brazil, prevalence of hepatitis C virus (HCV)

chronic infection in the general population is around 1.4% [2].

The mainstay of treatment for CHC includes the use of pegylated interferon-ao. (IFN)
combined with ribavirin and either boceprevir or telaprevir [3,4]. IFN use is associated with
neuropsychiatric symptoms including major depression, anxiety, fatigue, irritability,

aggression and suicide behavior [5-7].

Impulsiveness is a complex construct relevant to explaining both normal individual
differences in personality and more extreme personality disorders among clinical populations
[8]. Classically, impulsiveness can be defined as a “predisposition toward rapid, unplanned
reactions to internal or external stimuli without regard to the negative consequences of these
reactions to the impulsive individuals or to others.” Impulsiveness is usually characterized as
a “swift action without conscious judgment, a behavior without adequate thought, and a

tendency to act with less forethought, despite displaying normal intelligence” [9].

In the general population, impulsiveness may be associated with depressive and
bipolar disorders, anxiety disorders, substance use disorders, attention-deficit/hyperactivity
disorder (ADHD), personality disorders and risk behaviors such as aggression and suicide
attempts [10-12]. Ernest Barratt developed the original Barratt Impulsiveness Scale (BIS), the
most commonly administered self-reported measure for the assessment of impulsiveness in
both research and clinical settings, as part of a larger attempt to relate anxiety and
impulsiveness to psychomotor efficiency [13]. Barratt theorized that anxiety was related to the
construct of ‘“habit strength” and that impulsiveness was related to the construct of

“oscillation” [8].
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There is evidence that chronic HCV infection results in neurocognitive dysfunction,
even in the absence of advanced liver disease [14,15]. A previous study based on
neuropsychological tests found increased delay discounting and executive dysfunction
(conditions commonly associated to impulsiveness) in CHC patients when compared to
controls without CHC [16]. These authors hypothesized that impulsive individuals are more
likely to contract CHC, chronic infection with HCV could cause cognitive dysfunction and

HCV associated cognitive dysfunction could lead to altered decision making style.

Previous studies have shown that psychiatric comorbidity occurs frequently in
patients with CHC, with a higher prevalence of depressive and bipolar disorders, anxiety,
fatigue, psychotic symptoms, alcoholism and drug abuse [17,18]. Considering this elevated
psychiatric comorbidity among CHC patients and the implications of IFN neuropsychiatric
adverse reactions, a careful investigation of impulsiveness within this population is warranted.
Besides that, considering that literature have reported HCV reinfection in people who inject
drugs [19] and that impulsiveness is frequently associated to illicit drug use [20], we could
hypothesize that impulsiveness evaluation could be of some value in CHC patients even
considering the perspective of achieving sustained virological response. To our knowledge,
there is no previous study on impulsiveness and its determinants in CHC patients using
structured psychiatric interview and a thorough psychopathological evaluation. Herein, we
report the assessment of impulsiveness among CHC patients and its association with
sociodemographic, clinical and psychopathological factors.

2. Methods
2.1. Subjects

Between May 2009 and April 2013, a cross-sectional study with a convenience
sample of consecutive HCV-monoinfected patients was performed at a public university-
based outpatient service for infectious diseases (CTR-DIP Orestes Diniz-SMSA-BH/UFMG)
in Belo Horizonte, Minas Gerais, Brazil. Approximately 400 HCV-infected patients are
currently under medical assistance at this service. This study is part of a project that
performed a thorough psychiatric and psychopathological evaluation of CHC patients [21-
23]. All included patients were adults, were anti-HCV antibody positive by third generation
enzyme-linked immunosorbent assay for more than 6 months and had serum HCV RNA
detectable by polymerase chain reaction (AMPLICOR, Roche Molecular Systems). All

patients were negative for autoantibodies (antinuclear, antimitochondrial, antismooth muscle
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antibodies) and for Schistosoma mansoni ova in three stool samples. Patients were excluded if
they had any of the following: coinfection with hepatitis B virus or HIV, chronic use of
steroids or immunosuppressant drug, renal failure or low scores in the Mini Mental Status

Examination [24] suggestive of cognitive deficit.
2.2. Procedures

Sociodemographic, clinical and laboratory data, including liver biopsy with Metavir

score [25], were obtained through chart review and patient interview.

Psychiatric evaluation was conducted by an experienced psychiatrist who performed
a structured clinical interview using the Mini International Neuropsychiatric Interview (MINI-
PLUS version) [26,27]. This instrument allows a psychiatric diagnosis according to the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V), and the
International Classification of Diseases, 10th Revision, Axis | diagnostic criteria. This

instrument also contains one specific section that allows suicide risk assessment.

Impulsiveness was measured by the 11" version of BIS [28]. This instrument has
been previously translated and validated for use in the Brazilian population [29]. The BIS is a
self-applied scale composed of 30 items with Likert-type questions which provide a total
score of impulsiveness and three subscores, or domains: nonplanning impulsiveness
(orientation towards the present, rather than to the future), cognitive-attentional
impulsiveness (lack of focus on the task at hand) and motor impulsiveness (fast reactions and
restlessness). BIS is the most commonly used self-reported measure instrument for the
assessment of impulsiveness in both research and clinical settings. Total scores vary from 30
to 120, and total scores between 52 and 71 should be thought of as within normal limits for
impulsiveness [8]. The following additional instruments were administered for the assessment
of psychopathology: Beck Depression Inventory (BDI) [30,31], Brief Fatigue Inventory (BFI)
[32] and Hamilton Anxiety Scale (HAM-A) [33,34].

This study was previously approved by the Research Ethical Committee of the
Federal University of Minas Gerais (number 560/08), and written informed consent was

obtained from all subjects.

2.2. Data analyses
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Sample size calculation was based on literature data about BIS total score in healthy
controls (59.4+13.3) [35] and in patients with substance use disorders (alcohol, 70.6+11.7;
cocaine, 69.7+£12.4) [36,37] or with ADHD (77.3+10.8) [35], conditions with clinical
implications and commonly associated with pathological impulsiveness. Considering a 95%

confidence interval (Cl) and a power of 90%, we estimated a total sample size of 64 patients.

Pearson %2 was performed for categorical univariate analysis. Student’s t test (t) and
Mann-Whitney U (MW _U) tests were used for univariate analysis of continuous variables
with normal and non-normal distributions, respectively. Bonferroni correction was performed
in multiple comparisons. Correlation between impulsiveness scores and psychopathological
scores was performed according to Spearman’s correlation. Multivariate analysis was
performed according to linear stepwise forward regression, considering BIS scores as
outcome variables. Other variables were grouped into the following categories:
sociodemographic, clinical, main HCV transmission mode, epidemiological,
psychopathological and psychiatric. Preliminary multivariate analysis of each variable
category considered eligible those variables with values of significance equal or lower to 0.20
(according to univariate analysis). After preliminary multivariate analysis, variables with
significance equal or lower to 0.10 were considered eligible and entered into the final model.
The significance threshold was fixed at a=0.05, both to final model multivariate analysis and
to univariate analyses. SPSS version 20 (SPSS Inc., Chicago, IL, USA) was used to conduct

all the analysis.
3. Results

Ninety-nine CHC patients were invited for an eligibility interview. Eight patients
(8.0%) did not enter the study: four of them refused to participate, and four had Mini Mental
Status Examination suggestive of cognitive impairment. Finally, 91 patients (92%) were
enrolled in the study. Comparing the 91 enrolled patients with the 8 that did not enter the
study, there was no significant statistical difference related to sociodemographic and clinical

features.

Table 1 depicts sociodemographic and clinical features. This sample comprises 91
adults with a mean age of 50 years, equally distributed according to gender, with an average
of 9 years of education and predominantly married. The two main CHC transmission modes
informed were blood transfusion followed by intravenous drug use. The mean time since

CHC diagnosis was 5 years, and viral genotype 1 was predominant. According to Metavir
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classification, 41% of the patients had advanced inflammatory activity (A>2) and 44%
moderated—advanced fibrosis (F>2) in liver biopsy, and only 7 had cirrhosis. The majority of
patients (n=48) had never used IFN, 27 patients were currently under IFN treatment, and 16

had previously used IFN (without sustained virological response).

The total score of impulsiveness according to BIS in studied population was
64.61£9.8. The scores for the nonplanning, cognitive-attentional and motor domains were
23.81£5, 19.4+2.9 and 21.445, respectively. The total scores of impulsiveness and the
cognitive—attentional subscores found in our sample were higher than the scores reported in
control individuals (without psychiatric diagnosis) enrolled by other Brazilian studies (P=.017
and Pb.001, respectively) [29,35].

According to univariate analysis, unemployment was associated with motor
impulsiveness (MW_U=731.000, P=.017), and needle stick injury was associated with
cognitive—attentional impulsiveness (MW_U=73.000, P=.049). Nonplanning impulsiveness
was associated with the report of homelessness (t=2.179, df=89, P=.032) and tobacco current
or past use (t=2.255, df=89, P=.027). Blood transfusion, the main CHC transmission mode,
was associated with lower scores of nonplanning impulsiveness (t=—2.308, df=89, P=.023).
Current use of antidepressant in therapeutic doses (n=12) was associated with lower scores of
cognitive—attentional impulsiveness (MW _56.000, P=.018). None of these associations

remained statistically significant on multivariate analysis.

Also according to univariate analysis, educational level was correlated with both
motor impulsiveness score (p=—0.225, P=.032) and total impulsiveness score (p=—0.221,
P=.035). IFN current use was associated with cognitive—attentional impulsiveness (P=.020).
These associations remained significant on multivariate analysis (Table 3).

Table 1. Sociodemographic, epidemiological, clinical and laboratorial
characteristics of 91 patients with chronic hepatitis C virus infection.

Characteristics N (%) or Mean + SD

Sociodemographic

Age (years) 50.6 +11.6
Gender (male) 45 (49.5)
Years of education 8.6+4.38
Marital status (married) 52 (57.1)

Currently employed 42 (46.2)
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Epidemiological

Tobacco current use 20 (22)
Tobacco current or past use 46 (50.5)
Previous history of incarceration 20 (22)
Previous history of homelessness 5(5.5)

Main CHC transmission mode

Blood transfusion 27 (29.7)
Intravenous drug use 17 (18.7)
Tattoo or piercing 13 (14.3)
Needle stick injury 4 (4.4)
Non-sterile medical needle 4 (4.4)
Unknown 26 (28.5)
Clinical and laboratory data

BMI 27.1+6.5
Years since CHC diagnosis 52+45
Viral genotype 1 70 (76.9)
METAVIR A> 2 37 (40.7)
METAVIR F>2 40 (44)
ALT (IU/L) 69.4 £ 65.2
IFN naive 48 (52.7)
Currently using IFN 27 (29.7)
Past use of IFN 16 (17.6)
Current use of antidepressant 12 (13.2)

ALT, alanine aminotransferase; BMI, body mass index.

According to the DSM-IV criteria, 10 patients (11%) had alcohol use disorder, 10
(11%) had illicit drug use disorder, 8 (8.8%) had ADHD, 7 (7.7%) had specific phobia, 3
(3.3%) had bipolar disorder, and 3 (3.3%) had mixed anxiety and depressive disorder.

Three patients with mixed anxiety and depressive disorder had subthreshold criteria
for bipolar disorder according to DSM-1V criteria. This motivated a complementary analysis
gathering three patients with bipolar disorder and three with subthreshold bipolar disorder,
totaling six subjects. This group, named bipolar spectrum disorders, showed higher motor
impulsiveness (MW_U=113.000, P=.026) and total impulsiveness (t=—2.603, df=89, P=.011)

in univariate analysis.
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Correlations among impulsiveness scores and psychopathological scores according
to inventories and scales are shown in Table 2. Cognitive—attentional and total impulsiveness
scores were correlated with fatigue, depressive and anxiety scores. Nonplanning
impulsiveness scores were correlated with depressive and anxiety symptoms, and motor

impulsiveness scores were correlated with anxiety scores.

Table 2. Correlations among impulsiveness scores, according to Barratt Impulsiveness Scale,
and psychopathological scores according to inventories and scales in 91 patients with chronic
hepatitis C virus infection

NP CA M T
0.018 0.030 0.005
BDI 0.087
p 0.248 p 0.227 p 0.291
0.007 0.002 0.003 <0.001
HAM-A
p0.281 p 0.323 p 0.305 p 0.398
0.031 0.011
BFI 0.099 0.124
p 0.226 p 0.265

NP, non-planning impulsiveness sub-score; CA, cognitive-attentional impulsiveness sub-score; M,
motor impulsiveness sub-score; T, total impulsiveness; BDI, Beck depression inventory; MINI-PLUS,

Mini International Neuropsychiatric Interview; Bold p<0.05.

Multivariate analysis of impulsiveness determinants in CHC patients is presented on
Table 3. Alcohol use disorder was associated with higher nonplanning impulsiveness. Current
IFN use, specific phobia and higher anxiety scores on the Hamilton Anxiety Scale were
associated with higher cognitive—attentional impulsiveness. Lower educational level, ADHD
and mixed anxiety and depressive disorder were associated with higher motor impulsiveness.
Finally, lower educational level, ADHD, mixed anxiety and depressive disorder and higher
anxiety scores on the Hamilton Anxiety Scale were associated with higher total

impulsiveness.

Bipolar spectrum patients showed higher motor impulsiveness (coefficient, 5.24;
95% ClI, 1.48-9.00; P=.007) and total impulsiveness (coefficient, 11.03; 95% CI, 4.14-17.93;
P=.002) than patients without bipolar spectrum disorders in the same model of multivariate

analysis.
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Finally, suicide risk was investigated through specific MINI-PLUS section. Among
91 patients, 11 patients (12.1%) presented some suicide risk. Considering the last month
before the interview, five patients “thought that would be better to be dead or wished they
were dead”; three patients “wanted to harm, to hurt or to injure themselves”; and four patients
“thought about suicide.” Seven patients reported past history of suicide attempt. An additional
analysis of the subset of patients currently using IFN (n=27) revealed a significant correlation

between nonplanning impulsiveness scores and suicide risk scores (p=0.385, P=.048)
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Table 3. Impulsiveness determinants of 91 patients with chronic hepatitis C virus infection
according to linear, stepwise forward, multivariate analysis

NP

CA

M

T

Years of education

p value

Coefficient

(95% confidence interval)

0.012
-0.249
(-0.443 to -0.056)

0.005
-0.524
(-0.885 t0 -0.163)

IFN current use

p value

Coefficient

(95% confidence interval)

0.044
1.351
(0.038 to 2.663)

ADHD

p value

Coefficient

(95% confidence interval)

<0.001
6.606
(3.367 t0 9.844)

0.002
9.729
(3.627 to 15.831)

Alcohol use disorder

p value

Coefficient

(95% confidence interval)

0.042
3.368
(0.127 to 6.609)

MADD

p value

Coefficient

(95% confidence interval)

0.002
8.158
(3.035 to 13.281)

0.003
14.749
(5.158 to 24.340)

Specific phobia

p value

Coefficient

(95% confidence interval)

0.019
2.458
(0.414 to 4.503)

HAM-A

p value

Coefficient

(95% confidence interval)

0.021
0.119
(0.018 t0 0.219)

0.001
0.492
(0.205 t0 0.778)

NP, non-planning impulsiveness sub-score; CA, cognitive-attentional impulsiveness sub-score; M,
motor impulsiveness sub-score; T, total impulsiveness; IFN, interferon-a, ADHD, attention deficit
hyperactivity disorder; MADD, mixed anxiety and depressive disorder; HAM-A, Hamilton Anxiety

Scale.

4. Discussion

Our study investigated, for the first time, impulsiveness in a CHC outpatients sample

and potential associations with sociodemographic, epidemiological, clinical, psychiatric and

psychopathological variables. Total impulsiveness was found to be associated with several

factors: lower educational level, ADHD, bipolar spectrum disorders and anxiety symptoms.
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The total scores of impulsiveness and the cognitive—attentional subscores found in
our sample were higher than the scores reported in control individuals (without psychiatric
diagnosis) enrolled by two different Brazilian studies [29,35]. CHC itself seems to be
associated with higher impulsiveness when compared to these noninfected individuals. In this
line, one previous work involving forensic male population found higher scores of
impulsiveness in patients with positive anti-HCV and/or HBsAg serology when compared to
subjects with negative serology [38]. Besides that, IFN treatment is thought to impair
cognitive—attentional functions, which could explain, at least in part, the higher cognitive—

attentional impulsiveness we found in CHC patients [39].

Less number of years of education was strongly associated with impulsiveness. This
association is well known in the general population and in patients with ADHD [40]. ADHD
was associated with motor impulsiveness and with total impulsiveness. In ADHD,
impulsiveness is linked to antisocial behaviors, problems with peers, poor occupational
performance, traffic violations, illicit drug use, and hepatitis B and/or C infection [10,41].
Interestingly, impulsive behaviors, including high-risk drug behaviors such as needle sharing
and impulsive decision making, are thought to play an important role in the transmission of

infectious diseases [42].

Correlations among BIS scores and psychopathological scales and inventories
showed significant correlations among all instruments. Higher correlations were found on the
Hamilton Anxiety Scale. BIS was originally developed as part of a larger attempt to relate
anxiety and impulsiveness to psychomotor efficiency [13]. Anxiety has already been
associated with impulsiveness in contexts other than CHC [12], especially in conditions in
which impulsivity represents a core clinical characteristic, such as bipolar spectrum disorders
[43,44], ADHD, and conduct and personality disorders with high self-injuring risk [44,45].
Patients with anxiety disorders often present with a high frequency of novelty-seeking
behavior, an independent predictor of the three dimensions of impulsiveness that the BIS
assesses [46]. Furthermore, the association of anxiety and impulsiveness, common conditions
found in CHC patients according to our results, has already been implicated in increased risk
for suicidal attempts [44,47]. Noteworthy, impulsive behavior and anxiety seem to share
dysfunction in serotonin, noradrenaline and dopamine neuronal circuits as seen in HCV
neurocognitive dysfunction models [14,46,48,49]. Our study is the first to show this relevant
association of impulsiveness and anxiety symptoms/disorders in CHC patients. Considering

the high prevalence of anxiety disorders in the general population and in CHC patients, this
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association may be clinically significant in order to improve the quality of medical support
[50]. In order to reduce suicide risk, literature suggests pharmacological treatment of
impulsiveness and comorbid anxiety or mood disorders with antidepressants, lithium, atypical

antipsychotics or benzodiazepine [47,51,52].

Previous studies involving populations other than patients with CHC have found
impulsive behavior as playing a central role in the development and maintenance of substance
use disorders [53,54]. For instance, alcohol abuse is consistently associated with elevated trait
impulsiveness, and that impulsive behavior exists in alcohol use disorder patients prior to the
onset of alcohol intake [55,56]. Along this line, the concept of delay discounting has been
described as a behavioral model of impulsiveness, especially to nonplanning impulsiveness
[42]. Our results showing that total impulsiveness and nonplanning impulsiveness
significantly correlate with alcohol use disorder support this concept. Huckans et al. also
found that executive dysfunction and delay discounting were associated with CHC despite the
presence of concomitant alcohol use disorder [16]. Furthermore, previous works have found
that low levels of cerebrospinal fluid 5-hydroxylindoacetic acid, a major metabolite of
serotonin and an indicator of serotonin metabolism, is related to impulsiveness, depression
and early-onset alcohol use disorder [54]. In CHC patients, alcohol use can be especially
deleterious to hepatic function, contributing to hepatic inflammation, fibrosis, and

consequently, cirrhosis.

In our study, patients who were taking antidepressants in therapeutic doses presented
with less cognitive—attentional impulsiveness when compared to those who were not.
Antidepressants may reduce impulsiveness and, as consequence, may reduce aggression and
suicide risk [51]. In this context, it is worth mentioning the association between impulsiveness
and suicide risk in CHC patients taking IFN in our study. The control of impulsiveness (e.g.,
with antidepressant prescription) as one of the strategies for suicide prevention in CHC

patients should be considered in future studies [6].

This study has some clear limitations. This study was performed with patients from a
tertiary care center, and the results might not be generalized to all HCC patients. We did not
perform longitudinal analysis of patients or formal neuropsychological assessment of
cognitive—executive functioning. These analyses could have helped to investigate the concept
of state versus trait impulsiveness and the relations among impulsiveness, cognition and

dysfunctional behaviors. We did not have a control group, without CHC, to compare
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impulsiveness scores. Impulsiveness was assessed with only one self-reported instrument.
Despite investigating previous history of legal problems, we did not formally investigate
conduct disorders or Axis Il personality disorders. It could be interesting to include this

assessment in people at risk for impulsive behaviors such as illicit drug use [53].

5. Conclusion

Impulsiveness was a common condition in CHC patients and was associated with
lower educational level, anxiety disorders, ADHD and bipolar spectrum disorders.

Impulsiveness management should be, therefore, considered when attending CHC patients.
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ABSTRACT

Introduction: Prevalence of sexual dysfunction (SD) and dissatisfaction with sexual life
(DSL) in chronic hepatitis C virus infection (CHC) patients were jointly investigated with a
thorough psychopathological investigation including dimensions such as fatigue and
impulsiveness, psychiatric comorbidity, health related quality of life (HRQL)
sociodemographic and clinical features. Material and methods: CHC male and female patients
from an outpatient referral center were assessed using Brief Fatigue Inventory, Barratt
Impulsiveness Scale, Beck Depression Inventory (BDI), Hospital Anxiety and Depression
Scale, Hamilton Anxiety Scale (HAM-A), and the World Health Organization Quality of Life
Scale Brief Version (WHOQOL-BREF). Structured psychiatric interview was performed
according to the Mini International Neuropsychiatric Interview (MINI). SD was assessed
through specific items from BDI (item 21) and HAM-A (item 12). DSL was assessed trough a
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specific question from the WHOQOL-BREF (item 21). Multivariate analysis was performed
according to ordinal regression model, considering SD and DSL as outcome variables.
Results: SD was reported by 60 (57.1%) patients, according to BDI, and by 54 (51.4%)
according to HAM-A. SD was associated with older age, female gender, viral genotype 2 or 3,
interferon-a. use, impulsiveness, depressive symptoms, antidepressant and benzodiazepine
use, and lower HRQL. DSL was reported by 34 (32.4%) patients, and was associated with
depressive symptoms, anxiety symptoms, antidepressant use, and lower HRQL. Conclusion:
Prevalence of SD and DSL in CHC patients was high and associated with factors as
depressive symptoms and antidepressant use. Screening and managing such conditions can be
regarded as a significant step forward in improving medical assistance and HRQL.

Key words. Hepatitis C; Sexual dysfunction; Sexual dissatisfaction; Interferon-a; Depression;

Health related quality of life.

INTRODUCTION

Sexual dysfunction (SD) and dissatisfaction with sexual life (DSL) are widely
common in men and women, and are more frequently observed among those with chronic
medical conditions®. Chronic infection with hepatitis C virus (CHC) is a worldwide health
problem that affects around 160 million people?. Although sexual transmission of hepatitis C
virus (HCV) has been thoroughly investigated, knowledge of SD and satisfaction with sexual

life among CHC patients is scarce®,

SD seems to be more frequent in CHC patients than among the general population®.
There are some data suggesting the association between interferon-o (IFN), the mainstay of
treatment for CHC, and SD°”. Besides that, IFN is frequently associated with psychiatric
adverse events, such as depressive disorders that occur in approximately 30% of patients®.
Depressive disorders and antidepressant use are commonly associated with SD in general
population®. Most studies of SD in CHC patients focused on male patients®>"%*3_ Only few
studies had systematically investigated SD in CHC women. Soykan et al. performed a cross-
sectional study with 46 IFN naive CHC patients and found higher rates of SD in women
(50%) than in men (21%)*. More recently, Elshimi et al. evaluated SD in CHC women prior
to IFN treatment and controls™ and found significant higher prevalence of SD in CHC women
(79% x 21% in controls).
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In the general population, SD usually impairs quality of life, but only few studies
have systematically evaluated such impact among CHC npatients*>. Most studies that
investigated psychopathological and psychiatric factors associated with SD in CHC patients
used only depressive or anxiety inventories***. Some studies focused on IFN effects in sexual
function®’. Other psychopathological dimensions such as fatigue and impulsiveness,
psychiatric comorbidities assessed trough structured interview, and health related quality of
life (HRQL) have not been jointly evaluated in the context of SD. Finally, there is no
systematic study of SD in Brazilian CHC patients.

OBJECTIVE

To investigate the prevalence of SD and DSL in CHC patients and to evaluate
sociodemographic, clinical and psychopathological factors potentially associated with these

conditions.

MATERIAL AND METHODS
Study design, setting and participants

Between May 2009 and April 2013, a cross-sectional study with CHC patients was
performed at a public university-based outpatient clinic for infectious diseases (CTR DIP
Orestes Diniz-SMSA-BH/UFMG), in Belo Horizonte, Brazil. All patients included in this
study had more than 18 years of age and had anti-HCV antibody positive by third-generation
ELISA for more than six months and hepatitis C virus (HCV) RNA detectable by PCR
(AMPLICOR, Roche Molecular Systems). Patients were excluded if they had any of the
following: co-infection with hepatitis B virus or HIV, or low scores in the Mini Mental Status
Examination suggestive of cognitive deficit. The current report is part of a major project
aiming to investigate psychopathological features in CHC patients and their clinical and

laboratorial correlates®™’.

This study was approved by the local ethics committee, and all subjects gave their

written informed consent.

Procedures
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All patients were assessed on the same day of routine clinical consultation.
Sociodemographic, clinical and laboratory data, including liver biopsy with METAVIR score,
alanine aminotransferase and hemoglobin levels, were obtained. The presence of comorbid

conditions was also assessed by chart review.

Patients were assessed using Brief Fatigue Inventory (BFI)'®, Barratt Impulsiveness
Scale (BIS)®, Beck Depression Inventory (BDI)?*#, Hospital Anxiety and Depression Scale
(HAD)?*#, Hamilton Anxiety Scale (HAM-A)**® and the World Health Organization
Quality of Life Scale Brief Version (WHOQOL-BREF)?*?’. Structured psychiatric interview

was performed according to the Mini International Neuropsychiatric Interview?®%,

SD was assessed through specific items of BDI (item 21; loss of libido) and HAM-A
(item 12; loss of libido, premature ejaculation, erectile dysfunction and impotence). In HAM-
A, we performed disambiguation between urinary symptoms and amenorrhea versus SD
symptoms. However, we did not perform disambiguation among individual SD symptoms
from HAM-A item 12. Any degree of symptom (different from zero) in BDI and HAM-A was
sufficient to consider the patients as presenting SD. BDI have been previously used for SD

3031 The use of two instruments to assess SD could have some benefits.

assessment
Considering that BDI is a self-rated questionnaire and that HAM-A is a scale used by
interviewer with direct questioning, the investigation through these two different methods can
diminish under report of SD. BDI provides specific information about loss of libido, when
HAM-A provides broader information regarding SD. DSL was assessed trough a specific

question of WHOQOL-BREF (item 21, “How satisfied are you with your sex life?”).

Data Analyses

Pearson chi-square was performed for categorical univariate analysis. Kolmogorov-
Smirnov test was used to assess whether variables met criteria for normal distribution.
Oneway ANOVA and Kruskal-Wallis Test were used to continuous univariate analysis, to
variables with normal and non-parametric distribution, respectively. Multivariate analysis was
performed according to proportional odds ordinal regression model, using a forward stepwise
approach and considering SD and DSL as outcome variables. Before entering into the final
model of multivariate analysis, variables were grouped into three categories:
sociodemographic; clinical and laboratory; psychopathological. Preliminary multivariate

analysis of each variable category considered eligible those variables with values of
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significance equal or lower to 0.20 (according to univariate analysis). After preliminary
multivariate analysis, variables with significance equal or lower to 0.10 were considered
eligible and entered into the final model. Tests were two-sided and the significance threshold
was fixed at a=0.05. Goodness of fit and test of parallel lines were performed to reassure
model adjustment and assumption, respectively. SPSS, version 20, (SPSS Inc., Chicago,

Illinois) was used to conduct all the analysis.
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RESULTS

One hundred thirteen CHC patients were assessed for eligibility and 105 patients
were enrolled in the study. Four patients refused to participate, and four had scores on Mini
Mental Status Examination suggestive of cognitive impairment. Comparing the 105 enrolled
patients with the eight that did not enter the study, there was no significant association with
sociodemographic and clinical features.

Table 1 depicts sociodemographic, clinical and laboratory data. The mean age of the
patients was 51 years (range from 26 to 72 years). They were evenly distributed according to
gender, predominantly married, and with approximately nine years of education. Among
patients without current employment (n=55), the majority (n=35) were retired. The majority
of patients (n=48) had never used IFN, 27 patients were currently under IFN treatment, and
30 had previously used IFN with the last dose taken at least one year before the interview. In
IFN current use group, the mean time of IFN use by the time of interview was 18.9 weeks,
standard deviation 8.7 weeks.

Thirteen (12.4%) patients reported current use of antidepressant, and 18 (17.1%)
reported current use of benzodiazepine. The antidepressants used were: selective serotonin
reuptake inhibitors (n=9); serotonin-norepinephrine reuptake inhibitors (n=2); and tricyclics
(n=2).
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Table 1. Sociodemographic, clinical and laboratory characteristics of 105 CHC patients

N (%) or Mean [median]

standard deviation

Characteristics

Sociodemographic

age (years)

50.8 [51.0] + 11.5

gender (male) 51 (48.6)
years of education 8.4[8.0]1 4.6
never married 22 (21)
married or in a relationship 60 (57.1)
divorced or widowed 23 (21.9)
currently employed 50 (47.6)
Clinical and laboratory data
current tobacco use 23 (21.9)
BMI 27[25.7]1£6.4
history of diabetes 11 (10.5)
history of hypertension 41 (39)
history of other comorbidity 23 (21.9)
years since CHC diagnosis 5.5[4.0]1£4.5
viral genotype 1 78 (76.5)
METAVIR A> 2% 37 (47.8)
METAVIR F> 2* 50 (54.3)
ALT (IU/L) 64.4 [46.0] £ 62.5
hemoglobin (g/dL) 13.7[14.2] £ 2.3
IFN-a naive 48 (45.7)
current IFN-o use 27 (25.7)
past use of IFN-a 30 (28.6)
current antidepressant use 13 (12.4)
current benzodiazepine use 18 (17.1)

BMI: body mass index; CHC: chronic hepatitis C; ALT: alanine
aminotransferase; 1U/L: international unit per liter; IFN-a:
interferon-o.  Liver biopsy results were available for 92 (87.6%) of
the patients.

Overall, any SD was reported by 60 (57.1%) patients, according to BDI, and by 54
(51.4%) according to HAM-A. Twenty six (24.8%) were less interested in sex than they used
to be, 16 (15.2%) were much less interested in sex, and 18 (17.1%) lost their interest in sex
completely. There was significant association between SD according to BDI and according to
HAM-A (p<0.001).
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Among males (n=51), the prevalence of any SD was reported by 23 (45.1%) patients,
16 (42.1%) of those without IFN current use and 7 (53.8%) of those with IFN current use (p =
0.46). Among females (n=54), the prevalence of any SD was reported by 37 (68.5%) patients,
24 (60%) patients of those without IFN current use and 13 (92.8%) of those with IFN current
use (p = 0.04). Interestingly, one 43 years old female patient reported libido increase during
the last two months of IFN treatment. This patient reported that libido returned to pre-

treatment level three weeks after the end of antiviral treatment.

Satisfaction with sexual life was as following: 47 (44.8%) patients were very
satisfied or satisfied; 24 (22.9%) patients were neither satisfied nor dissatisfied; and 34
(32.4%) were dissatisfied or very dissatisfied. There was more DSL among female (40.7%)
than male (23.5%) patients (p=0.04).

The following variables entered the multivariate analysis of the factors associated
with SD: age, gender, employment status (sociodemographic); alanine aminotransferase,
hemoglobin, viral genotype, IFN use, inflammatory activity and fibrosis in liver biopsy
(clinical and laboratory data); impulsiveness, fatigue, depressive or anxiety symptoms
(psychopathological); alcohol use disorders, depressive disorders, antidepressant and

benzodiazepine use (psychiatric).

The following variables entered the multivariate analysis of the factors associated
with DSL: gender, marital status (sociodemographic); alanine aminotransferase, hemoglobin,
clinical comorbidity, body mass index, viral genotype, IFN use, years since CHC diagnosis
(clinical and laboratory data); tobacco use (epidemiological); impulsiveness, fatigue,
depressive or anxiety symptoms (psychopathological); alcohol use disorders, depressive and
anxiety disorders, antidepressant and benzodiazepine use (psychiatric).

Table 2 shows the result of the multivariate analysis for SD as the outcome variable.
Overall, the following factors were associated with SD: female gender (OR=5.36, 95% CI =
2.24-12.83), current employment (OR=6.20, 95% CI = 2.52-15.25), viral genotype 2 or 3
(OR=3.78, 95% CI = 1.41-10.09), impulsiveness (OR=1.04, 95% CI = 1.01-1.09), depressive
symptoms (OR=1.22, 95% CI = 1.10-1.35), and antidepressant use (OR=7.74, 95% CI = 2.46-
24.32), according to BDI; older age (OR=1.05, 95% CI = 1.01-1.10), viral genotype 2 or 3
(OR=4.09, 95% CI = 1.61-10.37), IFN current use (OR=4.50, 95% CI = 1.59-12.79),
depressive symptoms (OR=1.15, 95% CI = 1.05-1.28), and benzodiazepine use (OR=3.74,
95% CI =1.23-11.39), according to HAM-A. DSL was associated with: depressive symptoms
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(OR=1.13, 95% CI = 1.02-1.25), anxiety symptoms (OR=1.15, 95% CI = 1.04-1.28), and
antidepressant use (OR=4.14, 95% CI = 1.53-11.25).

Table 2. SD and DSL among 105 chronic hepatitis C patients according to ordinal regression multivariate
analysis: odds ratio (95% confidence interval)

SD (BDI) SD (HAM-A) DSL (WHOQOL-BREF)

Age (older) 1.05(1.01 - 1.10)

Gender (female) 5.36 (2.24 - 12.83)

Current employment 6.20 (2.52 - 15.25)

Genotype 2 or 3 3.78 (1.41 - 10.09) 4.09 (1.61 - 10.37)

IFN-a use 4.50 (1.59 - 12.79)

Impulsiveness 1.04 (1.01 - 1.09)

Depressive symptoms 1.22 (1.10 - 1.35) 1.15(1.05 - 1.28) 1.13(1.02 - 1.25)
Anxiety symptoms 1.15(1.04 - 1.28)
Antidepressant use 7.74 (2.46 - 24.32) 4.14 (1.53 - 11.25)
Benzodiazepine use 3.74 (1.23 - 11.39)

SD: sexual dysfunction; DSL.: dissatisfaction with sexual life; CHC: chronic hepatitis C; BDI: Beck Depression Inventory;
HAM-A: Hamilton Anxiety Scale; WHOQOL-BREF: World Health Organization Quality of Life Scale-Brief Version;
IFN-a: interferon-a. The blank spaces refer to differences that are not significant.

Additional univariate and multivariate analyses were performed stratifying the
sample by gender (data shown in Table 3). These analyses found further and specific
associations: lower hemoglobin level (OR=1.87, 95% CI = 1.12-2.87) was associated with SD
in men; and fatigue (OR=1.50, 95% CI = 1.21-1.86) was associated with SD in women.

Table 4 shows comparison of HRQL, according to World Health Organization
Quality of Life Scale Brief Version, in CHC patients with or without report of SD, according
to BDI and HAM-A, and with or without report of DSL. Patients with report of SD, according
to BDI and HAM-A, had worse scores of HRQL, with the following “p” values, respectively
for: physical domain (p<0.001; p<0.001); psychological domain (p<0.001; p<0.001); social



106

domain (p<0.001; p<0.001); environment domain (p<0.002; p<0.020); overall HRQL
(p<0.008; p<0.001). Patients with report of DSL also had worse scores of HRQL, with the
following “p” values for: physical domain (p=0.001); psychological domain (p<0.001); social
domain (p<0.001); environment domain (p=0.003); overall HRQL (p<0.001).

In additional analysis stratified by gender (Table 5), SD and DSL were associated
with lower HRQL in both male and female patients. This analysis also showed that SD and

DSL were associated with worse HRQL scores in all domains.

When the sample was stratified in two groups according the age (<40 and >40), all
the parameters associated with SD in the multivariate analysis remained the same, except

genotype 1 and antidepressant use that persisted only among the older (>40 years) patients.



Table 3. SD and DSL among 51 male and 54 female CHC patients according to ordinal regression multivariate analysis: odds ratio (95% confidence interval)
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DSL (WHOQOL- DSL (WHOQOL-
51 males SD (BDI) SD (HAM-A) 54 females SD (BDI) SD (HAM-A)
BREF) BREF)

Age (older) 1.20 (1.05 - 1.36)
Current employment 14.8 (2.88 - 75.57)
Clinical comorbidity

12.37 (1.63 - 93.65)
(other)
Genotype 2 or 3 12.97 (2.11 - 79.55) Genotype 2 or 3 6.24 (1.67 - 23.30) 3.95(1.10 - 14.10)

Hemoglobin (g/dL)

Depressive

symptoms

Anxiety symptoms

Fatigue

Antidepressant use

Benzodiazepine use

1.87 (1.12 - 2.87)

1.36 (1.08 - 1.72)

1.29 (1.08 - 1.52)

26.19 (3.07-223.18)  18.60 (1.43 - 241.14)

1.34 (1.09 - 1.64)

1.26 (1.06 - 1.50)

118.95 (5.15 - 2744.75)

33.46 (2.10 - 531.98)

Anxiety symptoms

Fatigue

Antidepressant use

Benzodiazepine use

1.50 (1.21 - 1.86)

8.85 (2.20 - 35.63)

8.52 (2.18 - 33.33)

1.14 (1.02 - 1.28)

3.96 (1.14 - 13.83)

SD: sexual dysfunction; DSL: dissatisfaction with sexual life; CHC: chronic hepatitis C; BDI: Beck Depression Inventory; HAM-A: Hamilton Anxiety Scale; WHOQOL-BREF:
World Health Organization Quality of Life Scale Brief VVersion. The blank spaces refer to differences that are not significant.
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Patients without

Patients with

Patients without

Patients with

Patients without

Patients with

HRQL reported SD-BDI  reported SD-BDI ~ pvalue | reported SD-HAM-A  reported SD-HAM-A  p value reported DSL reported DSL p value
(n=45) (n=60) (n=51) (n=54) (n=71) (n=34)
. . 68.02 [67.86 50.00 [50.00 65.71 [67.86 47.06 [46.43 62.17 [64.29 48.42 [46.43
Physical domain [ ] [ ] <0.001 [ ] [ ] <0.001 [ ] [ ] 0.001
+17.50 +17.59 +17.10 +17.76 +18.69 +18.49
Psychological 72.69 [79.17] 57.78 [62.50] 70.14 [70.83] 56.20 [58.33] 69.25 [70.83] 53,55 [52.08]
domai <0.001 <0.001 <0.001
omain +1431 +18.55 +1531 +19.19 +15.01 +20.29
. . 72.41 [75.00] 51.25 [50.00] 68.33 [66.67] 49.63 [50.00] 70.89 [75.00] 38.24 [41.67]
Social domain <0.001 <0.001 <0.001
+20.01 +21.25 +20.23 +22.68 +17.24 +17.78
Environment 63.13 [62.50] 53.65 [53.13] 0,002 60.89 [59.38] 53.47 [56.25] 0.020 60.83 [59.38] 51.19 [51.56] 0,003
domain +14.65 +14.13 ' +14.30 +15.12 ' +14.37 +14.52 '
66.39 [75.00] 55.21 [50.00] 69.38 [75.00] 4750 + [50.00] 65.67 [75.00] 48.16 [50.00]
Overall 0.008 <0.001 <0.001
+22.59 +22.58 +17.29 24.22 +20.99 +23.26

Mean [median] + standard deviation.SD: sexual dysfunction; DSL: dissatisfaction with sexual life; BDI: Beck Depression Inventory; HAM-A: Hamilton Anxiety Scale; HRQL: health related
quality of life; CHC: chronic hepatitis C. The scores for each of the four domains of HRQL ranged from 0-100; higher scores indicated better HRQL.
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HRQL

Patients without reported

SD-BDI (n=28)

Patients with reported
SD-BDI (n=23)

p value

Patients without
reported SD-HAM-A
(n=30)

Patients with reported
SD-HAM-A (n=21)

p
value

Patients without
reported DSL (n=39)

Patients with reported
DSL (n=12)

value

51 males

Physical
domain

Psychological
domain

Social domain

Environment
domain

Overall

70.03 [69.64] + 17.98
73.07 [72.92] +13.34
68.75 [66.67] + 18.79
60.27 [59.38] + 13.71

65.18 [68.75] + 21.88

56.06 [57.14] + 17.51
58.33 [62.50] + 16.23
47.46 [50.00] + 21.97
52.85 [53.13] + 16.15

58.15 [62.50] * 21.52

0.009

0.002

0.001

0.095

0.209

74.11[73.21] + 13.60
73.66 [70.83] + 11.00
67.86 [66.67] = 18.94
60.83 [60.94] + 13.35

72.32 [75.00] + 14.97

51.08 [50.00] + 16.87
57.60 [58.33] + 17.62
48,55 [50.00] + 22.84
52.17 [56.25] + 16.16

49.46 [50.00] + 22.45

<0.001

0.001

0.001

0.063

<0.001

67.86 [67.86] + 16.41
71.26 [70.83] + 12.60
67.74 [66.67] + 16.90
58.89 [56.25] + 13.84

66.67 [75.00] % 19.09

50.30 [44.64] + 21.07
50.69 [56.25] + 17.66
31.25[33.33] + 15.94
50.52 [50.00] + 18.07

46.88 [43.75] £ 23.91

0.009

0.001

<0.001

0.204

0.007

54 females

Physical
domain

Psychological
domain

Social domain

Environment
domain

Overall

Physical
domain

64.71 [67.86] + 16.65
72.06 [79.17] + 16.19
78.43 [83.33] +21.05
67.83 [68.75] + 15.34
68.38 [75.00] + 24.25

64.71 [67.86] + 16.65

46.24 [46.43] + 16.79
57.43 [62.50] + 20.06
53.60 [58.33] +20.74
54.14 [53.13] + 12.93
53.38 [50.00] + 23.32

46.24 [46.43] + 16.79

<0.001

0.011

<0.001

0.003

0.021

<0.001

58.37 [58.93] + 16.61
67.06 [70.83] + 17.88
68.75 [75.00] + 21.59
60.94 [59.38] + 15.29
66.80 [68.75] + 18.94

58.37 [58.93] + 16.61

42.85 [42.85] + 18.08
54.73 [52.08] % 21.02
50.76 [54.17] + 22.99
54.83 [54.69] + 14.20
45.45 [50.00] + 26.32

42.85 [42.85] + 18.08

0.003

0.033

0.008

0.168

0.003

0.003

55.25 [57.14] + 19.20
66.80 [70.83] + 17.41
74.74[75.00] + 17.13
63.18 [62.50] + 14.87
64.45 [62.50] + 23.36

55.25 [57.14] + 19.20

47.40[48.21] +17.36
55.11 [50.00] + 21.82
42.05[41.67] +17.91
51.56 [51.56] + 12.64
48.86 [50.00] + 23.44

47.40[48.21] +17.36

0.131

0.063

<0.001

0.005

0.025

0.131

mean [median] + standard deviation; BDI, Beck depression inventory; HAM-A, Hamilton Anxiety Scale; HRQL, health related quality of life, scores for each of the four domains range from 0
to 100, with higher scores indicating better HRQL; SD, sexual dysfunction; DSL, dissatisfaction with sexual life.
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DISCUSSION

Our study found SD to be prevalent in patients with CHC, occurring in more than
half of them. SD was associated with older age, female gender, current employment, viral
genotype 2 or 3, IFN current use, impulsiveness, depressive symptoms, and the use of
antidepressant and benzodiazepine. DSL was reported by one third of patients, and was

associated with depressive symptoms, anxiety symptoms, and antidepressant use.

SD prevalence found in our study was higher than that reported for the Brazilian
general population: 49% for women®? and 45.1% for men®. Dove et al. studied CHC male
patients before and during IFN treatment, and found SD to vary from 39% before antiviral
treatment, up to 58% at week four of treatment, and DSL prevalence to vary from 44% before
antiviral treatment, up to 51% at week 24°. These same authors also found that just a few
patients reported improvement in their sexual life with IFN use, what is in agreement with our
finding regarding only one female patient that reported increase of libido in the two last

months of antiviral treatment.

We found a lower prevalence of SD among female patients than that observed by
Elshimi et al. in Egypt. They found that 79% of patients had some SD prior to onset of IFN*°
but we must consider that besides sociocultural differences between Egypt and Brazil, 63.4%
of the female patients from their study had been submitted to female genital cutting, that
could impair sexual function. According to these authors, “in a society like Egypt, (...)
discussion of sexual desires and function, especially with females, is considered unacceptable
by many”. Soykan et. al found a prevalence of SD among male and female Turkish CHC
patients prior to antiviral treatment of 21% and 50%, respectively**. SD prevalence observed
in our study was higher for men and similar for women. These divergent results highlight the
relevance of considering socio-cultural aspects when analyzing results on sexuality issues,
endorsing the importance of regional studies of SD*. Methodological issues such as different
instruments to assess SD and the exclusion of clinical comorbidities must also be taken into

account.

Previous studies in the general population®** and with CHC patients***! have
already shown older age as a risk factor for SD. Our work found that older age was associated

with SD only among men.

We were not able to fully explain the association of employment and SD. One could

hypothesize that the burden of stress associated with excessive work load could impair sexual
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function. Data from the Brazilian Study of Sexual Behavior suggested that excessive work
load and lack of spare time were pointed out as significant deleterious factors for sexual

function by 27% and 19% of men, respectively*.

Biologic or virological factors may contribute to SD in CHC patients. Danoff et al.*
found that HCV genotypes 2 and 3 were significantly associated with DSL. This result is in
line with our study that found HCV genotype 2 and 3 to be associated with SD. Danoff et al.
also found SD and DSL to be associated with worse HRQL both in physical and mental
subscales. Our results showed an association between SD, DSL and a worse HRQL,
replicating their findings. To the best of our knowledge, no prior studies have systematically
evaluated the impact of SD on HRQOL in women with CHC. Bonkovsky et al. investigated in
a secondary analysis, changes in HRQL and sexual health in a subset of male and female
patients with and without sustained virological response®’. SD were strongly associated with
female gender, older age, higher BDI score, use of statins, and concomitant use of
antidepressant or anxiolytic drugs. They also found that sustained virological response was
associated with improvement of HRQL and sexual health when compared to relapsers.
Previous studies in men without HCV infection clearly demonstrated that SD was associated
with a worse HRQL , and also found that HRQL improved in men who were treated for
erectile dysfunction®®%’. Danoff et al. investigated the impact of SD on HRQL in CHC men,

and found this association to be independent of depression”.

Kraus et al. prospectively investigated SD in CHC male patients during conventional
IFN treatment’. They found that androgen reduction and depressive symptoms, probably
caused by IFN, independently and negatively affected sexual function. The association of IFN
use, androgen reduction and SD has also been found by Malaguarnera et al. in a prospective
analysis®. In this study, the third month of IFN treatment was associated with greatest SD. At
the end of the treatment, all mean scores were similar to pretreatment values. In our study,
patients in current use of IFN were evaluated a little later, i.e. around the fourth and fifth
months. Despite this time difference, our study confirmed IFN current use to be associated
with SD

Depression and anxiety disorders are commonly associated with SD*38%° Qur
results showed that depressive symptoms were associated with SD and DSL in CHC patients.
This finding is similar to those observed in the general population™***3. In this same direction,
Baranyi et al. described that impaired sexual satisfaction was one of the contributing factors

for IFN-induced depression*. We also found impulsiveness to be associated with SD.
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Classically, impulsiveness has been associated with hypersexuality and compulsive/impulsive
sexual behaviors*. We described that impulsiveness was frequent in CHC patients and was
associated with current IFN use and several psychopathological changes, such as anxiety

symptoms and alcohol use disorder?’.

Our results showed that antidepressant use was associated with SD and DSL. Patients
were predominantly using selective serotonin reuptake inhibitors, as recommended to prevent
and treat IFN-induced depression***. Dove et al. studied male CHC patients and also found
SD, more specifically loss of libido and erectile dysfunction, to be associated with depressive
symptoms and antidepressant use®. Accordingly, guidelines should consider recommending
antidepressants with different profile regarding sexual adverse effects, such as mirtazapine
and bupropion*®*’. The association between benzodiazepines and SD have been previously

shown in psychiatric outpatients®.

In one study of Castera et al., sexual life changes were significantly associated with
higher perceived disease severity and anxiety, suggesting that diagnosis-related stress could
play a prominent role in these behavioral changes*. This is in agreement with our finding of

an association between anxiety symptoms and DSL.

Our study had several limitations. Patients were recruited from a referral center and
might not reflect the overall population of CHC patients. Second, the present study has not
used structured interview or specific instruments for the comprehensive assessment of SD as
data were extracted from a broader project aiming to investigate psychopathological features
in CHC patients*®'". In this context, we did not perform disambiguation of specific SD
symptoms, like loss of libido, premature ejaculation, erectile dysfunction and impotence. It is
worth mentioning that the two different instruments (BDI and HAM-A) used to investigate
SD were correlated, but provided complimentary information on sexual life determinants (as
shown in Table 2), indicating that each one assessed different dimensions of SD. Furthermore
only the presence of SD symptoms was taken into consideration in the analyses, while their
severity was overlooked. Moreover the current knowledge on sexual response cycle includes
more dysfunctions than potentially assessed in the used instruments. We did not perform
laboratory testing for testosterone, other sex hormones, and serum cryoglobulins; and the use
of oral contraceptives was not controlled. A potential limitation of our study was the absence
of a control group of patients with chronic hepatitis due to another viral agent (e.g., hepatitis
B) matched for age, race/ethnicity, and the severity of liver disease. As this is a cross-

sectional study, it is impossible to determine the causality between several of the variables
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and the presence of SD. We did not perform longitudinal analysis to investigate whether
patients submitted to antiviral treatment persisted with SD and DSL after treatment
completion. Considering that age-stratified analysis implied in minor changes in SD
associated variables, and that overall analysis presented more robust data regarding sample
size, we have not focused on the former analysis. Finally the large number of predictor
variables in relation to sample size would lead to model overfitting, impacting on its
predictive performance. Stepwise methods will not necessarily produce the best model if there
are redundant predictors, and the number of candidate predictor variables may affect the
number of noise variables that gained entry to the model. As stated by Greenland™: “To
maximize the validity of model-based estimates, an investigator should use both the data and
prior information to critically evaluate the epidemiologic assumptions implied by the model
and the statistical assumptions required by the model.” Prior information of variables
associated with SD or DSL in the general population or in CHC patients is in line with our
findings (except for impulsiveness and viral genotype 2 or 3) and endorses, at least partially,
the model adequacy. These series of limitations indicate that the current study must be

regarded as exploratory.

Considering that female gender is a risk factor for IFN induced depression®, and that
our study found female gender, IFN use and depressive symptoms/disorders to be
independently associated to SD, more attention regarding sexual life is warranted in the
clinical practice, especially when assessing women with CHC. Detection and management of
SD can be regarded as a significant step forward in medical care aiming to improve HRQL of
CHC patients. As a working hypothesis, the clinician could screen loss of libido with a single
question (i.e. BDI item 21), and consider further comprehensive assessment regarding SD and
DSL.in any patient with the answer different from ‘zero’. Future longitudinal studies can
clarify the individual burden of the virus itself (and related biological mechanisms),
comorbidities, IFN use or psychosocial features on SD and DSL among CHC patients. The
impact of novel non-IFN based therapeutic strategies on sexual function must be

systematically assessed.
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6.7 Fator neurotroéfico derivado do cérebro

BIOL PSYCHIATRY 2012;72:e13—e14.

Brain-Derived Neurotrophic Factor in Patients with Chronic Hepatitis C:
Beyond Neurotrophic Support

To the Editor:

Chronic hepatitis C (CHC) is frequently associated with neuropsychiatric syndromes,
such as fatigue and depression (1). The frequency of depressive syndromes also tends to
increase during CHC standard therapy with interferon (IFN)-a, occurring in up to 40% of

patients under treatment (2).

Brain-derived neurotrophic factor (BDNF) plays several roles in the adult brain, in
which it may influence synaptic plasticity and neuronal survival (3). Previous studies have
suggested a potential role for this molecule in the pathogenesis of mood disorders and
inflammatory diseases (4,5). Tumor necrosis factor (TNF)-o and its soluble receptors
(STNFR1 and sTNFR2) are implicated in inflammatory mechanisms related to CHC infection
(6) and mood disorders (7,8).

A recent study published in Biological Psychiatry reported lower BDNF plasma
levels in CHC patients when compared with chronic hepatitis B patients (9). The authors also
showed a positive correlation between BDNF and the quality of life in CHC patients. Carta et
al. (10) also compared CHC patients and chronic hepatitis B patients and found higher rates of
depression in the former group. Interestingly, one prospective study found that lower BDNF
levels at baseline were associated with the development of depressive symptoms in CHC
patients during IFN treatment (11 ). None of these studies with CHC patients had a control

group composed of subjects without chronic viral infection.

Herein we aimed to perform an investigation of BDNF and the plasma levels of
TNF-0 and its soluble receptors (STNFR1, STNFR2) in subjects with CHC in comparison
with healthy controls. For this purpose, we recruited 33 patients with CHC never exposed to
IFN (male/female[M/F]18/15; mean age + SD vyears, 48.0 + 11.5) and 33 age-and gender-
matched healthy controls (M/F 11/22; mean age + SD years, 43.3 £ 9.0). Control subjects had
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no clinical and psychiatry comorbidities or family history of psychiatric disease. Subjects
with infectious diseases in the last 4 weeks, using anti-inflammatory medications,
corticosteroids, or antibiotics, with an autoimmune disease or dementia were excluded.
Psychiatric assessment included a structured clinical interview using the Mini International
Neuropsychiatric Interview-Plus version (12). CHC patients were also assessed with the
World Health Organization Quality of Life Questionnaire (13). Plasma levels of molecules

were measured by an enzyme-linked immunosorbent assay.

In comparison with the control group, CHC patients presented higher plasma levels
of BDNF (median [interquartile] values, pg/mL; controls: 1572.26 [572.87-2504.86];
patients: 2240.49 [1619.81- 4052.68]; p = .001; Figure); and STNFR2 (controls: 2494.96
[1750.22— 5001.13]; patients: 5364.34 [2935.86-7113.24]; p = .005) but comparable levels of
TNF-o (controls: 80.74 [11.36-247.33]; patients: 114.02 [40.23-484.34]; p = .22); and
STNFR1 (controls: 720.68 [536.41-1225.84]; patients: 1186.81 [348.32-2107.58]; p = .24).

In the CHC group (n = 33), there were no significant differences in the BDNF, TNF-
a, STNFR1, and sSTNFR2 levels between depressed and nondepressed patients (p = .374; p =
951; p = .522; p = .374, respectively). Also in this group, neither BDNF nor inflammatory
molecules levels were correlated with any quality-of-life measure. Considering both groups
(n= 66), the BDNF levels correlated with the STNFR2 levels, and the association remained

statistically significant after controlling for group (p = .024).

Taken together, these results corroborate the view that BDNF may present an
inflammatory pattern. To explain the lack of difference of BDNF and cytokine levels between
CHC depressed versus nondepressed patients, we hypothesize a preponderance of the
inflammatory cascade caused by chronic virus infection over depression associated immune
dysregulation. In conclusion, our study showed higher levels of BDNF in CHC patients,
probably as part of the immune response to viral infection. Therefore, we should consider
BDNF not only as a major neurotrophic marker but also as one of several molecules
implicated in immune response, inflammation, and complex phenotypes such as mood

disorders.
Bruno Cépio Fabregas®”
Aline Silva de Miranda™”
Izabela Guimaraes Barbosa®

Alexandre Sampaio Moura®
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Highlights
What is known? (Background)

. IFN-related depression in CHC patients is associated with a pro-

inflammatory state.

. BDNF levels seems to influence resilience to IFN-associated major
depression

What is new?

. STNFR1 levels may be used to predict sustained virological response in CHC
patients.

. Adiponectin may be a resilience biomarker for major depression in CHC

patients
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Abstract

Background: Major depression (MD) is a condition associated with both Hepatitis C
virus (HCV) infection and pegylated interferon-alpha (IFN) treatment. IFN induces a
depressive syndrome that is associated with an inflammatory profile. We aimed to
investigate whether there is any specific alteration in plasma biomarkers associated
with MD. Methods: HCV monoinfected patients, with and without IFN treatment,
were followed up for 18 months and went through structured psychiatric evaluation.
We measured by ELISA the plasma levels of brain derived neurotrophic factor
(BDNF), tumor necrosis factor (TNF) and its soluble type 1 and type 2 receptors
(STNFR1 and sTNFR2, respectively), and adipokines (adiponectin, leptin and
resistin). Results: Among 50 patients included in the study, 14 were treated with IFN
during follow-up. Being older, not married, presenting higher body mass index,
higher liver inflammatory activity, lower baseline adiponectin levels, and use of IFN
were associated with MD development. Higher levels of sTNFR1 during IFN
treatment were associated with sustained virological response. Limitations: The lack
of a control group without HCV infection did not allow any assumption of biomarker
change exclusively due to the infection itself Conclusion: Adiponectin may be a

resilience biomarker for MD in HCV infected patients.

Keywords

Chronic hepatitis C; Interferon-a; Depression; Adiponectin; Biomarkers.
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1. Introduction

Chronic infection with hepatitis C virus (CHC) is a worldwide health
problem that affects approximately 170 million people (Lavanchy, 2011; Mohd
Hanafiah et al., 2013). Pegylated interferon-o (IFN), combined with ribavirin, has
been the standard treatment of CHC for many years. Future treatment regimens for
CHC will continue to use IFN, potentially in combination with novel antiviral agents

as they become available (Feld, 2014).

Major depression (MD) is a common condition associated with both CHC
and IFN treatment. The prevalence of MD is higher in CHC patients than in other
viral diseases (i.e. hepatitis B virus infection) (Carta et al., 2007; Marcellin et al.,
2008). Approximately 30% of patients medicated with IFN will develop symptoms
consistent with MD within three months of treatment (Fabregas et al., 2013; Schaefer
et al., 2012). Evidence suggests the Hepatitis C virus may cross the blood-brain
barrier, activating immune processes within the central nervous system. When CHC
ensues, sustained central immune activation occurs along with a buildup of certain
products of inflammation, potentially tipping the delicate homeostatic balance
towards neuronal dysfunction and/or degeneration (Fletcher et al., 2012; Wilkinson et
al., 2010). When occurring within brain regions component to corticolimbic circuitry,
disrupted regulation of emotionally salient and stressful events occurs, precipitating a

depressive syndrome.

IFN-associated depression can be regarded as a prototype condition for the
study of the inflammatory model of MD (Raison et al., 2006). One recent exploratory
transversal study, that investigated 47 plasma immune factors in CHC patients
without antiviral treatment and controls, found five molecules, i.e. BDNF, TNF-q,
STNFR2, IL-23, RANTES, associated with neuropsychiatric symptoms (depression,
anxiety, fatigue and/or pain) (Huckans et al., 2014). In patients with CHC, BDNF has
been shown to influence resilience to depression during IFN-based therapies (Lotrich
et al., 2013). However, variation in either BDNF or other inflammatory mediators
investigated to date does not fully explain the substantial heterogeneity associated
with the risk of developing IFN-induced depression.

Additional inflammatory factors may contribute to individual susceptibility

to IFN-induced depression. Adipokines are molecules produced by many cells
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throughout the body, including leukocytes and adipose tissue cells, and appear to
exert modulatory control over various metabolic and inflammatory processes (Ouchi
et al., 2011). While evidence identifies elevation of specific adipokines in MD (Jeong
et al., 2012; Wilhelm et al., 2013), with regards to CHC, studies of adipokines have
been confined to the contexts of metabolic syndrome, hepatic steatosis, and fibrosis
(Silva et al., 2014)

In seeking enhanced understanding of biological factors associated with
individual susceptibility to IFN-induced depression, we sought to expand previous
investigations of such biological factors (i.e. BDNF, TNF-a, sTNFR1, sTNFR2) to
include plasma adipokines (adiponectin, leptin and resistin) in a longitudinal,
observational study of CHC patients over the course of 18 months. We sought to test
the following hypotheses: 1) the aforementioned biological factors are different in
CHC patients who present with clinical depression in comparison with those without
depression, 2) plasma changes of specific biological factors following treatment with
IFN can predict subsequent development of depressive symptoms in CHC patients,
and 3) that increased concentrations of these biological factors will be associated with
presentation of clusters of psychopathological symptoms including anxiety, fatigue
and impulsivity. To the best of our knowledge, this is the first longitudinal study with
CHC patients to include assessment of adipokines in investigating the contribution of
specific plasma biomarkers to the development of depression in CHC patients

following treatment with IFN.
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2. Methods
2.1 Participants

Between May 2010 and April 2013, a longitudinal study with a convenience
sample of HCV-monoinfected patients was performed at a public university-based
outpatient service for infectious diseases (CTR-DIP Orestes Diniz-SMSA-
BH/UFMG) in Belo Horizonte, Minas Gerais, Brazil. The novel data presented herein
is one portion of the larger project that involved thorough psychiatric and
psychopathological evaluation of CHC patients (Fabregas et al., 2014; Fabregas et al.,
2013; Fabregas et al., 2012). All individuals included in the study were anti-HCV
antibody positive as determined by third generation enzyme-linked immunosorbent
assay (ELISA) for more than 6 months with serum HCV RNA detectable by
polymerase chain reaction (AMPLICOR, Roche Molecular Systems). All patients
were negative for autoantibodies (anti-nuclear, anti-mitochondrial, anti-smooth
muscle antibodies) and for Schistosoma mansoni ova as determined from three
separate stool samples. Patients were excluded from the study if they had any of the
following: co-infection with hepatitis B virus or HIV, chronic use of steroids or
immunosuppressant drug, renal failure, or low scores on the Mini Mental Status
Examination (MMSE) (Folstein et al., 1975) suggestive of cognitive deficit. Patients

had never been treated with IFN.

2.2 Study design

All study participants (including those receiving and those not receiving IFN
treatment during the study; referred herein as IFN and No-IFN group, respectively)
were followed over the course of approximately 18 months. Subjects from IFN group
were assessed at three distinct time points: at study entry prior to initiation of IFN
treatment (TO), during IFN treatment (during week 12 of IFN treatment) (T1), and
after IFN treatment (approximately 12 weeks following completion of IFN treatment)
(T2). Subjects from no-IFN group were assessed at three time points as well: study
entry (T0), during study week 12 (T1), and at approximately week 36 (T2),

corresponding to similar time intervals of IFN group.
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2.3 Assessments

All patients were assessed on the same day of routine clinical evaluation.
Sociodemographic, clinical and laboratory data, including Metavir analysis of hepatic
histology, and virological response to treatment were obtained from patient interview,
supplemented with review of medical records. The presence/absence of comorbid

iliness(es) was determined from historical report and review of medical records.

Thorough psychiatric evaluation was completed by a board certified,
experienced psychiatrist, using a structured clinical interview, the Mini International
Neuropsychiatric Interview (MINI-PLUS version) (Amorim, 2000; Sheehan et al.,
1998). Psychiatric diagnoses derived from this instrument adhere to diagnostic criteria
as outlined in the Diagnostic and Statistical Manual of Mental Disorders IV (DSM-
IV). Additional clinical information derived from this instrument include: assessment
of suicide risk and the presence of co-morbid anxiety disorders (i.e. generalized
anxiety disorder, specific phobia, social anxiety disorder, panic disorder, obsessive-

compulsive disorder, post-traumatic stress disorder, etc.).

Symptoms of depression were quantified using three instruments: Beck
Depression Inventory (BDI) (Beck et al., 1961), Hospital Anxiety and Depression
Rating Scale (HAD) (Zigmond and Snaith, 1983) and Hamilton Depression Rating
Scale (HAM-D) (Hamilton, 1960). BDI is a self-rating scale with 21 items, including
somatic and non-somatic symptoms. It is the most frequently used self-rating
depression scale, both in clinical practice and in research settings, and is regarded as
the most efficient inventory to screen for depression in HCV patients (Fabregas et al.,
2012). Symptoms of anxiety were quantified using the Hamilton Anxiety Rating
Scale (HAM-A) (Hamilton, 1959) and the Hospital Anxiety and Depression Rating
Scale (HAD) (Zigmond and Snaith, 1983).

Symptoms of fatigue were quantified using the Brief Fatigue Inventory (BFI)
(Mendoza et al., 1999), a self-administered scale for assessing severity of fatigue. BFI
scores were calculated and categorized according to authors’ recommendation as
being either mild (0-3 points), moderate (4—6 points), or severe (7—10 points) fatigue.
This instrument has proven useful in assessing fatigue in HCV patients, with
concurrent validity when compared to other instruments such as the Fatigue Impact
Scale (Kramer et al., 2009).
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Symptoms of impulsivity were quantified using the Barratt Impulsiveness
Scale (BIS) (Patton et al., 1995). This instrument has previously been translated and
validated for use in the Brazilian population (von Diemen et al., 2007). The BIS is the
most frequently used self-report instrument for evaluating symptoms of impulsivity in

both research and clinical settings.

Health-related quality of life (HRQL) was assessed by the WHOQOL-BREF,
a generic HRQL instrument designed by the World Health Organization to be
implemented in both healthy and patient populations across different countries and
cultures (Liang et al., 2009; Skevington and McCrate, 2012). This instrument consists
of 26 self-report questions covering the preceding two week time period. WHOQOL-
BREF interpretation considers four HRQL domains: physical, psychological, social
relationships and environment, as well as perception of overall health and quality of
life. This instrument has excellent psychometric and clinimetric properties including
test—retest reliability, internal consistency, discriminant validity, and construct
validity (Fleck et al., 1999). This instrument was translated into Portuguese and

validated for use in the Brazilian population (Fleck et al., 2000).

This study was approved by the Research Ethical Committee of the Federal
University of Minas Gerais (number 560/08). Written informed consent was obtained

from all study subjects.

2.4 ELISA analysis

Using standard venipuncture techniques, nine milliliters of blood from each
subject was collected into BD vacutainer tubes containing sodium heparin (BD,
Franklin Lakes, NJ, USA) on the day of clinical interview. Samples were centrifuged
at 3G for 10 min at 4 °C. Plasma was extracted and stored at —70 °C until completion

of assays.

Plasma concentrations of STNFR1, sTNFR2, TNF-a, BDNF, leptin,
adiponectin, and resistin were assessed using Enzyme-Linked Immunosorbent Assay
(ELISA) kits according to manufacturer provided instructions (DuoSet, R&D
Systems, Minneapolis, MN, USA). ELISA assays were completed with staff blind to
clinical phenotype and/or identifiers of the associated study subject. Lower detection

limits for all analyzed proteins were 5 pg/mL. Concentrations are expressed as pg/mL.
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2.5 Statistical analysis

Pearson’s chi-squared test was performed for categorical cross-sectional
univariate analysis. McNemar test was performed for categorical longitudinal
univariate analysis. Student’s t test (t) and Mann-Whitney U (MW _U) tests were used
for cross-sectional univariate analysis of continuous variables with normal and non-
normal distributions, respectively. Paired T test and Wilcoxon were used for
longitudinal univariate analysis of continuous variables with normal and non-normal
distributions, respectively. Shapiro-Wilk and Kolmogorov-Smirnov tests were used to
determine whether the variables met criteria of normal distribution. Bonferroni’s
correction was performed for tests involving multiple comparisons. Testing for
correlations between concentrations of specific biological variables and both
psychometric and anthropometric scores (e.g. age, body mass index, liver enzyme

measures) were completed using the Spearman’s rank correlation test.

Multivariate analysis was performed according to binary stepwise forward
regression, considering MD (according to MINI-PLUS diagnosis) as the outcome
measure of interest. The following variables entered in the model, given the presence
of univariate p values under 0.20: age, marital status, body mass index, liver
inflammatory activity and fibrosis (METAVIR), number of clinical comorbidities,
IFN current use, STNFR2, adiponectin, resistin. Goodness of fit test (Hosmer &
Lemeshow) was performed to validate model adjustment. Tests were two sided and
the significance threshold was fixed at a= 0.05. SPSS, version 20 (IBM, Chicago, IL)

was used to conduct all the analysis.
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3. Results

In total, fifty-eight patients met initial screening criteria for inclusion in the study. Of
these subjects, two patients refused to participate, and two patients were excluded based on
the evidence of cognitive impairment as determined by the MMSE. One patient failed to show
evidence consistent with adequate response to IFN treatment, and interrupted treatment at
approximately 12 weeks. Additionally, two patients from the No-IFN group were lost on
follow-up. Antiviral treatment was interrupted in one patient due to complications (i.e. severe
leucopenia and thrombocytopenia). Fifty patients were enrolled in the current analyses
described herein. No significant differences regarding sociodemographic or clinical
phenotype were identified between those patients enrolled in the study and the eight patients

who did not enter the study.

Baseline patient characteristics were similar when comparing the IFN group (n=14)
with the No-IFN group (n=36) with the exception of those clinical variables associated with
antiviral treatment, including liver biopsy METAVIR and serum alanine aminotransferase

level (see Tables 1 and 2).
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Table 1. Baseline sociodemographic and clinical features, laboratory data and biomarkers of
50 outpatients with chronic hepatitis C according to status of IFN treatment*.

Characteristics No-1FN (n=36) IFN (n=14) p
Sociodemographic

Age (years)? 50.5[49.5] +12.4 46.6 [47.0] +12.3 0.324
Gender (male) 16 (44.4) 8 (57.1) 0.420
Years of education? 8.8[8.0] +4.5 8.8 [9.0] +4.3 0.995
Marital status (married) 19 (52.8) 8 (57.1) 0.781
Currently employed 18 (50.0) 8 (57.1) 0.650
Clinical and laboratory

data

BMI? 27.4[25.9] + 6.4 26.7[26.4] + 4.6 0.762
Years since CHC diagnosis® 6.8 [6.0] +5.0 3.2[15]+45 0.013
Viral genotype 1 31 (86.1) 11 (78.6) 0.392
METAVIR 4> 2 4 (11.1) 11 (78.6) <0.001
METAVIR F> 2 6 (16.7) 10 (71.4) <0.001
ALT (IU/L)? 59.1 [53.0] + 33.1 113.5 [83.5] + 91.4 0.032
Hypertension 11 (30.6) 4 (28.6) 1.000
Diabetes 4 (11.1) 1(7.1) 1.000
Number ~ of 1.0 [0] + 1.4 0.8 [1.0] + 0.9 0.972
comorbidities

Tobacco current use 8 (22.2) 1(7.1) 0.414
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Biomarkers

BDNF? (pg/mL) 10439.1 [10889.3] +4020.1 9326.1 [9206.5] + 3236.2 0.295
TNF-¢? (pg/mL) 215.4 [99.6] + 333.3 205.7 [102.6] + 234.4 0.489
STNFR1? (pg/mL) 1335.4 [1087.3] + 700.7 1517.2 [1329.8] + 785.7 0.552
STNFR2? (pg/mL) 7990.9 [7130.9] +2348.4  8927.6 [8653.3] + 2421.8 0.206
Adiponectin® (pg/mL) 24390.4 [24035.5] +3091.2 23336.0 [23417.7] £2318.9 0.261
Leptin® (pg/mL) 2100.0 [2253.1] + 518.4 1961.7 [2281.1] + 826.5 0.923
Resistin® (pg/mL) 2080.5 [2132.2] + 415.7 2276.4 [2272.0] + 3415 0.173

n (%); ® Mean [median] + standard deviation; IFN, pegylated interferon-a; BMI, body mass index;
CHC, chronic hepatitis C; ALT, alanine aminotransferase; BDNF, brain derived neurotrophic
factor; TNF, tumor necrosis factor; STNFR1, soluble tumor necrosis factor receptor 1; sTNFR2,
soluble tumor necrosis factor receptor 1.

* IFN group was composed by patients who started IFN, and No-IFN group was composed by
patients who did not start IFN on 18-month follow-up.
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Table 2. Baseline psychopathological, psychiatric and health related quality of life
characteristics of 50 outpatients with chronic hepatitis C according to IFN treatment*.

Characteristics No-I1FN (n=36) IFN (n=14) p
Psychopathological variables

Depressive symptoms (BDI)? 13.9[10.5] £12.3 8.9[9.0] £6.1 0.309
Depressive symptoms (HAD-D)* 6.5 [5.5] +5.0 46[5.0] 24 0.378
Depressive symptoms (HAM-D)* 7.3 [4.5] +6.3 4.4[4.0] +3.8 0.215
Anxiety symptoms (HAD-A)? 75[6.5] +4.9 54 [5.0] 2.7 0.264
Anxiety symptoms (HAM-A)? 95[6.0] £7.7 6.1[4.5] +4.1 0.159
Fatigue (BFI score)® 4.0[4.0] £2.9 25[2.0]x22 0.102
Fatigue (moderate or severe) 22 (61.1) 5 (35.7) 0.106
Impulsiveness (BIS score)? 64.3[62.5] £9.3 62.4[62.0] £7.6 0.721
Suicide risk (BDI - any) 7 (19.4) 0 0.169
Suicide risk (MINI - any) 8 (22.2) 1(7.1) 0.414
MMSE 26.8 [27.0] 2.2 27.4[27.5] +2.4 0.353
Psychiatric variables

Major depression 10 (27.8) 2 (14.3) 0.468
Anxiety disorder 9 (25.0) 1(7.1) 0.246
Current use of antidepressant 10 (27.8) 2 (14.3) 0.486
History of major depression 3(8.3) 1(7.1) 1.000

Health Related Quality of Life
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Overall? 59.4 [62.5] + 23.4 65.2 [62.5] + 17.1 0.475

n (%); * Mean [median] * standard deviation; IFN, pegylated interferon-a; BDI, Beck Depression
Inventory; Hospital Anxiety and Depression Scale, depression subscale; HAM-D, Hamilton
Depression Scale; HAD-A, Hospital Anxiety and Depression Scale, anxiety subscale; HAM-A,
Hamilton Anxiety Scale; BFI, Brief Fatigue Inventory; BIS, Barratt Impulsiveness Scale; MINI,
Mini International Neuropsychiatric Interview-Plus; MMES, Mini Mental Status Examination.
* IFN group was composed by patients who started IFN, and No-IFN group was composed by
patients who did not start IFN on 18-month follow-up.
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At baseline, 12 patients (10 patients from the No-IFN group, and two patients from the
IFN group) had MD and two patients had dysthymia (one of these with co-morbid MD)
according to the MINI-PLUS. All depressed patients at baseline remained depressed on
follow-up, except one patient from the No-IFN group who evolved with full remission of
depressive symptoms. In the IFN group, six patients developed MD within three months of
treatment. The occurrence of MD, but not anxiety disorder, increased significantly in patients
during IFN treatment (Table 3).

At baseline (TO), 10 patients (nine patients from the No-IFN group, and one patient
from the IFN group) met diagnostic criteria for at least one anxiety disorder as follows:
generalized anxiety disorder (n=6); specific phobia (n=4); panic disorder (n=2); obsessive-
compulsive disorder (n=2); social anxiety (n=1); post-traumatic anxiety disorder (n=1). Three
months after the initiation of IFN treatment (i.e. at T1), three patients developed symptoms
consistent with generalized anxiety disorder and one patient developed symptoms consistent
with panic disorder. Within the No-IFN group, three months after baseline (i.e. at T1), one

patient developed generalized anxiety disorder.

Depressive and anxiety symptoms, fatigue and impulsivity scores increased
significantly during IFN exposure, and returned to baseline levels following completion of
antiviral treatment (Supplemental file: Table S1). Fatigue was a common symptom in the
studied population. Moderate to severe fatigue was identified in 54% of all patients at baseline
(TO), and in 71% of patients in the IFN group at T1 (i.e. 12 weeks after initiation of IFN
treatment).
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Table 3. Frequency of major depression and anxiety disorders in 50 outpatients with chronic
hepatitis C according to IFN treatment® in three psychiatric interviews®.

Characteristics Group TO Tl T2 p

McNemar

All  patients TO-T1=0.070
(n=50) 12 (24.0) 18 (36.0) 14 (28.0) T1-T2=0.289

T0-T2=0.687

Major depression

T0-T1=1.000
No IFN (n=36) 10(27.8)  10(27.8)  12(33.3)  T1-T2=0.500
T0-T2=0.500

T0-T1=0.031
IFN (n=14) 2 (14.3) 8 (57.1) 2(14.3)  T1-T2=0.031
T0-T2=1.000

McNemar

All  patients TO-T1=0.453
(n=50) 11 (22.0) 14 (28.0) 10 (20.0) T1-T2=0.289

T0-T2=1.000

Anxiety disorders*

T0-T1=1.000
No IFN (n=36) 10(27.8)  10(27.8) 8(22.2)  T1-T2=0.687
T0-T2=0.625

T0-T1=0.375
IFN (n=14)  1(7.1) 4 (28.6) 2(14.3)  T1-T2=0.500
T0-T2=1.000

n (%); ® Mean [median] + standard deviation; IFN, pegylated interferon-o. *generalized anxiety
disorder, specific phobia, social anxiety, panic disorder, obsessive-compulsive disorder, post-
traumatic stress disorder.

YIFN group was composed by patients who started IFN, and No-IFN group was composed by
patients who did not start IFN on 18-month follow-up.

2(TO)=before IFN treatment; (T1)=during IFN treatment (around 12th week of IFN use);
(T2)=after IFN treatment (12th week after IFN treatment completion) (T2); No-IFN group was
analyzed in time points similar to those of IFN group.
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As outlined in Figure 1, concentration of STNFR2 increased significantly (p = 0.022)
throughout the course of treatment with IFN in the IFN group. As outlined in Figure 2,
concentration of adiponectin also increased significantly with IFN treatment, rising
progressively from baseline (TO) to the end of follow-up (T2) in the IFN group (p=0.050)
(Figure 2). Other biomarkers did not vary significantly over the course of the study (i.e. as
measured at time TO, T1, and T2).

Multivariate analysis showed that being older, not married, presenting higher body
mass index, with a liver biopsy with higher inflammatory activity (according to Metavir
score), with lower baseline levels (T0) of adiponectin, and IFN use were associated with MD
at T1 (Table 4).

Concentration of TNF-a positively correlated (r=0.406; p=0.003) and adiponectin
concentrations negatively correlated (r= -0.537; p=0.048) with fatigue scores. Scores of
impulsivity positively correlated with plasma concentrations of both sSTNFR1 (r=0.305;
p=0.032) and sSTNFR2 (r=0.367; p=0.009).

Finally, among 14 patients treated with IFN, nine achieved end of treatment
virological response and six achieved sustained virological response. Higher levels of
STNFR1 at T1 were associated with both end of treatment virological response (p=0.012) and
sustained virological response (p=0.042). Genotype 2 or 3 (p=0.050) and a negative liver
biopsy (i.e. Metavir F < 2) (p=0.035) were also associated with sustained virological

response.



141

Figure 1

sTNFR2 plasma levels in 50 CHC patients
during three consecutive evaluations
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Figure 2

Adiponectin plasma levels in 50 CHC patients
during three consecutive evaluations
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Table 4. Multivariate analysis of variables associated with major depression during T1 in 50
outpatients with chronic hepatitis C.

OR (95%
confidence
interval)

Without major With major depression
depression (n=32) (n=18)

1.107
Age 47.1[445] £13.1 53.5 [50.0] + 10.0 0.026 (1.013-
1.210)

0.078
21 (65.6) 6 (33.3) 0.008 (0.012-
0.512)

Marital status
(married)

1.274
BMI (TO) 26.2 [25.6] + 5.8 29.0 [28.2] +5.8 0.008 (1.064-
1.524)

0.998
0.026 (0.997-
0.999)

245970  [25095.3] 23202.9  [23078.9]

Adiponectin (T0) + 30623 +2454.9

16.200
IFN use 6 (18.8) 8 (44.4) 0.017 (1.650-
158.152)

n (%); * Mean [median] * standard deviation; BMI, body mass index; TO, baseline (first
interview); IFN, pegylated interferon-a.
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4. Discussion

MD was frequent in this longitudinal study of CHC patients, and its occurrence was
associated with older age, non-married marital status, higher body mass index, IFN use, and

lower baseline levels of adiponectin.

Several studies have shown that older age is associated with increased risk for MD
(Ogawa et al., 2012; Volkert et al., 2013). Aging seems to enhance neuro-inflammatory
response to peripheral immune stimulation, what could explain, at least partially, the high
incidence of behavioral changes, especially following illnesses. As stated by Hoyo-Becerra et
al, IFN-a-related depression may be a putative model for the neurodegenerative changes
observed in late-life major depression (Hoyo-Becerra et al., 2014). It is interesting to quote
the term “inflammaging” coined by Franceschi et al to describe the decreased capacity to cope
with a variety of stressors and the concomitant increase in proinflammatory status with the

aging process (Franceschi et al., 2000).

In our study, married marital status was independently associated with lower MD in
CHC patients. Social support associated with married status may be a protective factor against
MD development. Indeed, individuals with MD are less likely to get married, more likely to
divorce, and that married people generally present fewer psychological problems, and are
healthier than unmarried ones (Breslau et al., 2011; Zhou et al., 2013).

In line with our findings, obesity has been associated with MD, and this relationship
seemed to be bi-directional, i.e. depression predicts obesity and obesity is a risk factor for
depression (Luppino et al., 2010). One of the biological pathways underlying this association
involves inflammatory mechanisms (Makki et al., 2013). Adipose tissue is not only the main
body site of energy storage but also an endocrine organ. Adipose tissue produces a number of
bioactive substances, collectively known as adipokines, which may trigger chronic low-grade
inflammation and interact with a range of physiological processes (Jung and Choi, 2014).
Adiponectin is one of the adipokines involved in glucose levels regulation and in fatty acid
breakdown, also displaying anti-inflammatory properties (Yildiz et al., 2004). Adiponectin
seems to protect liver from steatosis, inflammation, fibrosis, and even cancer (Jung and Choi,
2014; Quchi et al., 2011; Saxena et al., 2010; Sun and Karin, 2012). There is growing
evidence that disturbances in adiponectin secretion are important in the pathogenesis, clinical
presentation and outcome of psychiatric disorders (Wedrychowicz et al., 2014). For instance,
patients with MD presented lower circulating levels of adiponectin in comparison with
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controls (Carvalho et al., 2014; Cizza et al., 2010; Zeman et al., 2009). Zhang et al. found that
adiponectin was able to stimulate cultured adult hippocampal neural stem/progenitor cells via
acting on p38 mitogen-activated protein kinase (p38MAPK) and glycogen synthase kinase 3 S
(GSK-3p) (Zhang et al., 2011). Regarding the pivotal role of hippocampus in mood regulation
(Masi and Brovedani, 2011; Snyder et al., 2011), adiponectin may be regarded as a mood
regulator and/or as a resilience biomarker. Accordingly, higher adiponectin levels at baseline
protected against MD development on the follow-up. Moreover, the progressive increase of
adiponectin levels during IFN treatment could represent an attempt to counterbalance the
increase of inflammatory status, restoring the equilibrium between inflammatory and anti-

inflammatory biological cascades (Diniz et al., 2012; Diniz et al., 2010).

Brain derived neurotrophic factor (BDNF) was also known to be a resilience
biomarker for IFN-associated MD in CHC patients (Lotrich et al., 2013). Our study failed to
replicate this finding, but we reported for the first time that adiponectin may also be a
resilience biomarker for MD in CHC patients. There are theoretical clinical implications for
this finding that must be addressed in future studies. As weight loss is associated with
adiponectin increase in the circulation (Bougoulia et al., 2006; Palmer et al., 2008), weight
loss must be encouraged in overweight and obese patients with CHC. Interestingly, previous
studies showed that overweight or obesity reduced the chance of sustained virological
response in CHC (Bressler et al., 2003; Leandro et al., 2006; Saad et al., 2013).

Prophylactic antidepressant treatment may be considered in CHC patients at risk of
developing IFN-associated MD. Risk factors include high pre-treatment levels of depressive
symptoms, personal history of MD and altered levels of inflammatory biomarkers at baseline
(Schaefer et al., 2012; Udina et al., 2012). One recent double-blind placebo-controlled trial
found that supplementary -3 polyunsaturated fatty acids were effective in preventing IFN-
associated MD in CHC patients (Su et al., 2014). The anti-inflammatory effect of ®-3
polyunsaturated fatty acids depends, at least partly, on adiponectin levels increase (von
Frankenberg et al., 2014; Yamamoto et al., 2014). This reinforces the finding that low
adiponectin plasma level is a risk factor for MD in CHC patients. CHC patients with
pretreatment low levels of adiponectin could benefit from supplementary -3 polyunsaturated

fatty acids intake, reducing the risk for MD.

During treatment, a significant increase in STNFR2 occurred, being possibly

triggered by IFN and related to TNF-a action. This showed to be relevant once we also found
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that higher STNFR1 (another marker of TNF-a activity) level during treatment was associated

with sustained virological response.

After IFN treatment completion, return of depressive symptoms and fatigue to
baseline levels has already been described (Baranyi et al., 2013; Sarkar et al., 2012). Fatigue
can be regarded as one of the behavioral phenotypes of the inflammatory response to HCV as
fatigue scores correlated with TNF-a levels. Adiponectin seemed to be protective against
fatigue as well, as showed by the negative correlation between fatigue scores and adiponectin

in IFN group.

Limitations

Our study had several limitations. The lack of a control group without CHC did not
allow any assumption of biomarker change exclusively due to HCV infection itself. Small
sample could have hampered the power of our results, especially regarding IFN group.
Furthermore, we did not investigate several other plasma biomarkers and intracellular
pathways possibly implicated in the pathophysiology of IFN-associated MD, such as
adrenocorticotropic hormone; cortisol; indoleamine 2,3, dioxygenase (IDO); tryptophan and
kynurenine metabolites; TLR-3 and GSK-3p (Baranyi et al., 2013; Hiles et al., 2012; Liu et
al., 2012; Wichers et al., 2005).

Conclusion

In conclusion, our results showed that adiponectin can be regarded as a resilience
biomarker for MD in CHC patients. Larger longitudinal studies must confirm the potential of
adiponectin in predicting MD occurrence in CHC patients and in the general population.
Future studies could also investigate the role played by adiponectin in mediating the
prophylactic anti-depressive effect of ®-3 polyunsaturated fatty acids in CHC patients,

opening new avenues for therapeutic research in MD.
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Supplemental file

Table S1. Longitudinal psychopathological characteristics of 50 outpatients with chronic
hepatitis C according to IFN treatment': depressive and anxiety symptoms, fatigue and
impulsiveness in three consecutive psychiatric interviews?.

Characteristics Group TO T1 T2 p
Paired T
Depressive  symptoms  All patients 12.5[10.0] + 146[105] + 116 [9.0] TO-T1=0.162
(BDI) (n=50) 11.1 12.0 +10.9 T1-T2=0.044
TO-T2=0.415
Paired T
3 13.9[105] + 122[7.0] + 128 [11.0] TO-T1=0.237
NoIFN (n=36) 54 11.8 £11.8 T1-T2=0.610
T0-T2=0.329
Wilcoxon
3 89[9.0] + 206[185] + 84 [6.5] TO-T1=0.001
IFN (n=14) 6.1 10.5 7.9 T1-T2=0.002
TO-T2=0.572
Wilcoxon
Depressive  symptoms  All patients 6.0 [5.0] + 6.7[6.0] + 6.0[50] + TO0-T1=0.210
(HAD-D) (n=50) 4.5 5.2 4.5 T1-T2=0.171
T0-T2=0.991
Wilcoxon
_ 6.5 [55] + 59[45] =+ 63[50] + T0-T1=0.843
NoIFN(n=36) g, 5.1 5.0 T1-T2=0.483
TO-T2=0.735
Wilcoxon
3 46 [50] + 881[95 + 54[50] =+ T0-T1=0.033
IFN (n=14) 2.4 53 3.1 T1-T2=0.004
T0-T2=0.648
Wilcoxon
Depressive  symptoms  All patients 6.5 [40] + 85[70] + 6.6 [40] £ TO0-T1=0.070
(HAM-D) (n=50) 5.8 6.8 6.4 T1-T2=0.031
TO0-T2=0.944
B 73[45] + 64[50] =+ 69([50] <+ Wilcoxon
No IFN (n=36) 6.3 59 6.3 T0-T1=0.712

T1-T2=0.663
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T0-T2=0.898
Wilcoxon
B 44 [40] + 138 [140] + 59 [35] =+ T0-T1=0.003
IFN (n=14) 38 75 6.8 T1-T2=0.001
T0-T2=0.806
Anxiet Wilcoxon
nxIety All patients 6.9 [60] + 7.2[60] * 62[6.0] + TO-T1=0.775
n=50 45 48 42 T1-T2=0.049
symptoms (HAD-A) ( ) T0-T2=0.042
Wilcoxon
_ 75[65] + 69[55] + 67 [70] + TO-T1=0.390
NoIFN (n=36) 44 5.2 44 T1-T2=0.713
T0-T2=0.084
Wilcoxon
_ 54[50] + 81[80] + 49[50] = T0-T1=0.107
IFN (n=14) 2.7 3.9 3.6 T1-T2=0.005
T0-T2=0.469
Anxiet Wilcoxon
nxiety All patients 85 [60] + 89 [70] =+ 80[60] + TO-T1=0.718
n=50 7.0 6.4 71 T1-T2=0.165
symptoms (HAM-A) ( ) T0-T2=0.321
Wilcoxon
~ 95[60] + 75[55 + 81[70] =+ T0-T1=0.087
NoIFN (n=36) 5.6 6.9 T1-T2=0.571
T0-T2=0.210
Wilcoxon
~ 6.1 [45] =+ 126 [125] + 7.9 [45] + TO-T1=0.009
IFN (n=14) 41 71 77 T1-T2=0.004
T0-T2=0.925
Wilcoxon
Fatique (BF1 score) All patients 3.6[4.0] + 42[40] + 37  [35] 01170424
g (n=50) 27 28 +2.8 T1-T2=0.201
T0-T2=0.809
T0-T1=0.053
_ 4.0 [4.0] + 3.4[3.0] + 37 [3.5] T1-T2=0.376
no IFN (n=36) 2.9 25 +2.8
T0-T2=0.345
IFN (n=14) 25[20] + 61[7.0] + 35  [35 01170003




149

22 27 £27 T1-T2=0.007
T0-T2=0.413
Wilcoxon
e All patients 63.8 [62.0] + 64.6[64.0] + 650 [66.0] 'O 1 0957
P (n=50) 8.9 9.3 +10.7 T1-T2=0.867
T0-T2=0.571
T0-T1=0.556
_ 64.3[625] + 638[630] + 651 [660] T1.T2=0616
noIFN (n=36) 45 9.4 £11.7
T0-T2=0.914
T0-T1=0.049
_ 62.4[620] + 66.8[660] + 647 [655] T1.79=0211
IFN (n=14) 7.6 8.7 +8.1
T0-T2=0.448

n (%); ® Mean [median] + standard deviation; IFN, interferon-a; BDI, Beck Depression Inventory, Hospital Anxiety
and Depression Scale, depression subscale; HAM-D, Hamilton Depression Scale; HAD-A, Hospital Anxiety and
Depression Scale, anxiety subscale; HAM-A, Hamilton Anxiety Scale; BFI, Brief Fatigue Inventory; BIS, Barrat
Impulsiveness Scale; MINI, Mini International Neuropsychiatric Interview-Plus; MMES, Mini Mental Status

Examination.

YIFN group was composed by patients who started IFN, and No-IFN group was composed by patients who did not

start IFN on 18-month follow-up.

2(TO)=before IFN treatment; (T1)=during IFN treatment (around 12th week of IFN use); (T2)=after IFN treatment
(12th week after IFN treatment completion) (T2); No-IFN group was analyzed in time points similar to those of IFN

group.



150

References

Amorim, P., 2000. Mini International Neuropsychiatric Interview (MINI): validagdo de

entrevista breve para diagndstico de transtornos mentais. Rev Bras Psiquiatr 22, 106-115.

Baranyi, A., Meinitzer, A., Stepan, A., Putz-Bankuti, C., Breitenecker, R.J., Stauber, R.,
Kapfhammer, H.P., Rothenh&usler, H.B., 2013. A biopsychosocial model of interferon-alpha-
induced depression in patients with chronic hepatitis C infection. Psychother Psychosom 82,
332-340.

Beck, A.T., Ward, C.H., Mendelson, M., Mock, J., Erbaugh, J., 1961. An inventory for
measuring depression. Arch Gen Psychiatry 4, 561-571.

Bougoulia, M., Triantos, A., Koliakos, G., 2006. Effect of weight loss with or without orlistat
treatment on adipocytokines, inflammation, and oxidative markers in obese women.
Hormones (Athens) 5, 259-269.

Breslau, J., Miller, E., Jin, R., Sampson, N.A., Alonso, J., Andrade, L.H., Bromet, E.J., de
Girolamo, G., Demyttenaere, K., Fayyad, J., Fukao, A., Galaon, M., Gureje, O., He, Y.,
Hinkov, H.R., Hu, C., Kovess-Masfety, V., Matschinger, H., Medina-Mora, M.E., Ormel, J.,
Posada-Villa, J., Sagar, R., Scott, K.M., Kessler, R.C., 2011. A multinational study of mental
disorders, marriage, and divorce. Acta Psychiatr Scand 124, 474-486.

Bressler, B.L., Guindi, M., Tomlinson, G., Heathcote, J., 2003. High body mass index is an
independent risk factor for nonresponse to antiviral treatment in chronic hepatitis C.
Hepatology 38, 639-644.

Carta, M.G., Hardoy, M.C., Garofalo, A., Pisano, E., Nonnoi, V., Intilla, G., Serra, G.,
Balestrieri, C., Chessa, L., Cauli, C., Lai, M.E., Farci, P., 2007. Association of chronic
hepatitis C with major depressive disorders: irrespective of interferon-alpha therapy. Clin
Pract Epidemiol Ment Health 3, 22.

Carvalho, A.F., Rocha, D.Q., Mcintyre, R.S., Mesquita, L.M., Kéhler, C.A., Hyphantis, T.N.,
Sales, P.M., Machado-Vieira, R., Berk, M., 2014. Adipokines as emerging depression
biomarkers: a systematic review and meta-analysis. J Psychiatr Res 59, 28-37.



151

Cizza, G., Nguyen, V.T., Eskandari, F., Duan, Z., Wright, E.C., Reynolds, J.C., Ahima, R.S.,
Blackman, M.R., Group, P.S., 2010. Low 24-hour adiponectin and high nocturnal leptin
concentrations in a case-control study of community-dwelling premenopausal women with
major depressive disorder: the Premenopausal, Osteopenia/Osteoporosis, Women,
Alendronate, Depression (POWER) study. J Clin Psychiatry 71, 1079-1087.

Diniz, B.S., Teixeira, A.L., Campos, A.C., Miranda, A.S., Rocha, N.P., Talib, L.L., Gattaz,
W.F., Forlenza, O.V., 2012. Reduced serum levels of adiponectin in elderly patients with
major depression. J Psychiatr Res 46, 1081-1085.

Diniz, B.S., Teixeira, A.L., Talib, L.L., Mendong¢a, V.A., Gattaz, W.F., Forlenza, O.V., 2010.
Increased soluble TNF receptor 2 in antidepressant-free patients with late-life depression. J
Psychiatr Res 44, 917-920.

Feld, J.J., 2014. The beginning of the end: what is the future of interferon therapy for chronic
hepatitis C? Antiviral Res 105, 32-38.

Fleck, M.P., Louzada, S., Xavier, M., Chachamovich, E., Vieira, G., Santos, L., Pinzon, V.,
1999. [Application of the Portuguese version of the instrument for the assessment of quality
of life of the World Health Organization (WHOQOL-100)]. Rev Saude Publica 33, 198-205.

Fleck, M.P., Louzada, S., Xavier, M., Chachamovich, E., Vieira, G., Santos, L., Pinzon, V.,
2000. Application of the Portuguese version of the abbreviated instrument of quality life
WHOQOL-bref. Rev Saude Publica 34, 178-183.

Fletcher, N.F., Wilson, G.K., Murray, J., Hu, K., Lewis, A., Reynolds, G.M., Stamataki, Z.,
Meredith, L.W., Rowe, IL.A., Luo, G., Lopez-Ramirez, M.A., Baumert, T.F., Weksler, B.,
Couraud, P.O., Kim, K.S., Romero, I.A., Jopling, C., Morgello, S., Balfe, P., McKeating, J.A.,
2012. Hepatitis C virus infects the endothelial cells of the blood-brain barrier.
Gastroenterology 142, 634-643.e636.

Folstein, M.F., Folstein, S.E., McHugh, P.R., 1975. "Mini-mental state". A practical method
for grading the cognitive state of patients for the clinician. J Psychiatr Res 12, 189-198.

Franceschi, C., Bonafé, M., Valensin, S., Olivieri, F., De Luca, M., Ottaviani, E., De
Benedictis, G., 2000. Inflamm-aging. An evolutionary perspective on immunosenescence.
Ann N Y Acad Sci 908, 244-254.



152

Féabregas, B.C., Abreu, M.N., Dos Santos, A.K., Moura, A.S., Carmo, R.A., Teixeira, A.L.,
2014. Impulsiveness in chronic hepatitis C patients. Gen Hosp Psychiatry 36, 261-265.

Féabregas, B.C., de Avila, R.E., Faria, M.N., Moura, A.S., Carmo, R.A., Teixeira, A.L., 2013.
Health related quality of life among patients with chronic hepatitis C: a cross-sectional study
of sociodemographic, psychopathological and psychiatric determinants. Braz J Infect Dis 17,
633-639.

Fabregas, B.C., Vitorino, F.D., Rocha, D.M., Moura, A.S., Carmo, R.A., Teixeira, A.L., 2012,
Screening inventories to detect depression in chronic hepatitis C patients. Gen Hosp
Psychiatry 34, 40-45.

Hamilton, M., 1959. The assessment of anxiety states by rating. Br J Med Psychol 32, 50-55.
Hamilton, M., 1960. A rating scale for depression. J Neurol Neurosurg Psychiatry 23, 56-62.

Hiles, S.A., Baker, A.L., de Malmanche, T., Attia, J., 2012. A meta-analysis of differences in
IL-6 and IL-10 between people with and without depression: exploring the causes of
heterogeneity. Brain Behav Immun 26, 1180-1188.

Hoyo-Becerra, C., Schlaak, J.F., Hermann, D.M., 2014. Insights from interferon-a-related
depression for the pathogenesis of depression associated with inflammation. Brain Behav

Immun.

Huckans, M., Fuller, B.E., Olavarria, H., Sasaki, A.W., Chang, M., Flora, K.D., Kolessar, M.,
Kriz, D., Anderson, J.R., Vandenbark, A.A., Loftis, J.M., 2014. Multi-analyte profile analysis
of plasma immune proteins: altered expression of peripheral immune factors is associated
with neuropsychiatric symptom severity in adults with and without chronic hepatitis C virus
infection. Brain Behav 4, 123-142.

Jeong, H.G., Min, B.J., Lim, S., Kim, T.H., Lee, J.J., Park, J.H., Lee, S.B., Han, J.W., Choi,
S.H., Park, Y.J.,, Jang, H.C., Kim, K.W., 2012. Plasma adiponectin elevation in elderly

individuals with subsyndromal depression. Psychoneuroendocrinology 37, 948-955.

Jung, U.J., Choi, M.S., 2014. Obesity and its metabolic complications: the role of adipokines
and the relationship between obesity, inflammation, insulin resistance, dyslipidemia and
nonalcoholic fatty liver disease. Int J Mol Sci 15, 6184-6223.



153

Kramer, M.S., Lydon, J., Séguin, L., Goulet, L., Kahn, S.R., McNamara, H., Genest, J.,
Dassa, C., Chen, M.F., Sharma, S., Meaney, M.J., Thomson, S., Van Uum, S., Koren, G.,
Dahhou, M., Lamoureux, J., Platt, R.W., 2009. Stress pathways to spontaneous preterm birth:
the role of stressors, psychological distress, and stress hormones. Am J Epidemiol 169, 1319-
1326.

Lavanchy, D., 2011. Evolving epidemiology of hepatitis C virus. Clin Microbiol Infect 17,
107-115.

Leandro, G., Mangia, A., Hui, J., Fabris, P., Rubbia-Brandt, L., Colloredo, G., Adinolfi, L.E.,
Asselah, T., Jonsson, J.R., Smedile, A., Terrault, N., Pazienza, V., Giordani, M.T., Giostra,
E., Sonzogni, A., Ruggiero, G., Marcellin, P., Powell, E.E., George, J., Negro, F., Group,
H.M.-A.0.1.LP.D.S., 2006. Relationship between steatosis, inflammation, and fibrosis in
chronic hepatitis C: a meta-analysis of individual patient data. Gastroenterology 130, 1636-
1642.

Liang, W.M., Chang, C.H., Yeh, Y.C.,, Shy, H.Y., Chen, HW. Lin, M.R., 2009.
Psychometric evaluation of the WHOQOL-BREF in community-dwelling older people in
Taiwan using Rasch analysis. Qual Life Res 18, 605-618.

Liu, Y., Ho, R.C., Mak, A., 2012. Interleukin (IL)-6, tumour necrosis factor alpha (TNF-a)
and soluble interleukin-2 receptors (SIL-2R) are elevated in patients with major depressive
disorder: a meta-analysis and meta-regression. J Affect Disord 139, 230-239.

Liver, E.Af.S.0., 2014. EASL Clinical Practice Guidelines: management of hepatitis C virus
infection. J Hepatol 60, 392-420.

Lotrich, F.E., Albusaysi, S., Ferrell, R.E., 2013. Brain-derived neurotrophic factor serum
levels and genotype: association with depression during interferon-a treatment.
Neuropsychopharmacology 38, 985-995.

Luppino, F.S., de Wit, L.M., Bouvy, P.F., Stijnen, T., Cuijpers, P., Penninx, B.W., Zitman,
F.G., 2010. Overweight, obesity, and depression: a systematic review and meta-analysis of
longitudinal studies. Arch Gen Psychiatry 67, 220-229.

Makki, K., Froguel, P., Wolowczuk, 1., 2013. Adipose tissue in obesity-related inflammation

and insulin resistance: cells, cytokines, and chemokines. ISRN Inflamm 2013, 139239.



154

Marcellin, P., Lau, G.K., Zeuzem, S., Heathcote, E.J., Pockros, P.J., Reddy, K.R., Piratvisuth,
T., Farci, P., Chow, W.C., Jia, J.D., Paik, W., Wintfeld, N., Pluck, N., 2008. Comparing the
safety, tolerability and quality of life in patients with chronic hepatitis B vs chronic hepatitis
C treated with peginterferon alpha-2a. Liver Int 28, 477-485.

Masi, G., Brovedani, P., 2011. The hippocampus, neurotrophic factors and depression:
possible implications for the pharmacotherapy of depression. CNS Drugs 25, 913-931.

Mendoza, T.R., Wang, X.S., Cleeland, C.S., Morrissey, M., Johnson, B.A., Wendt, J.K.,
Huber, S.L., 1999. The rapid assessment of fatigue severity in cancer patients: use of the Brief
Fatigue Inventory. Cancer 85, 1186-1196.

Mohd Hanafiah, K., Groeger, J., Flaxman, A.D., Wiersma, S.T., 2013. Global epidemiology
of hepatitis C virus infection: new estimates of age-specific antibody to HCV seroprevalence.
Hepatology 57, 1333-1342.

Ogawa, E., Furusyo, N., Kajiwara, E., Takahashi, K., Nomura, H., Tanabe, Y., Satoh, T.,
Maruyama, T., Nakamuta, M., Kotoh, K., Azuma, K., Dohmen, K., Shimoda, S., Hayashi, J.,
Group, K.U.L.D.S.K., 2012. Evaluation of the adverse effect of premature discontinuation of
pegylated interferon a-2b and ribavirin treatment for chronic hepatitis C virus infection:

results from Kyushu University Liver Disease Study. J Gastroenterol Hepatol 27, 1233-1240.

Ouchi, N., Parker, J.L., Lugus, J.J., Walsh, K., 2011. Adipokines in inflammation and
metabolic disease. Nat Rev Immunol 11, 85-97.

Palmer, C., Hampartzoumian, T., Lloyd, A., Zekry, A., 2008. A novel role for adiponectin in
regulating the immune responses in chronic hepatitis C virus infection. Hepatology 48, 374-
384.

Patton, J.H., Stanford, M.S., Barratt, E.S., 1995. Factor structure of the Barratt impulsiveness
scale. J Clin Psychol 51, 768-774.

Raison, C.L., Capuron, L., Miller, A.H., 2006. Cytokines sing the blues: inflammation and the
pathogenesis of depression. Trends Immunol 27, 24-31.



155

Saad, Y., Ahmed, A., Saleh, D.A., Doss, W., 2013. Adipokines and insulin resistance,
predictors of response to therapy in Egyptian patients with chronic hepatitis C virus genotype
4. Eur J Gastroenterol Hepatol 25, 920-925.

Sarkar, S., Jiang, Z., Evon, D.M., Wahed, A.S., Hoofnagle, J.H., 2012. Fatigue before, during
and after antiviral therapy of chronic hepatitis C: results from the Virahep-C study. J Hepatol
57, 946-952.

Saxena, N.K., Fu, P.P., Nagalingam, A., Wang, J., Handy, J., Cohen, C., Tighiouart, M.,
Sharma, D., Anania, F.A., 2010. Adiponectin modulates C-jun N-terminal kinase and
mammalian target of rapamycin and inhibits hepatocellular carcinoma. Gastroenterology 139,
1762-1773, 1773.e1761-1765.

Schaefer, M., Capuron, L., Friebe, A., Diez-Quevedo, C., Robaeys, G., Neri, S., Foster, G.R.,
Kautz, A., Forton, D., Pariante, C.M., 2012. Hepatitis C infection, antiviral treatment and

mental health: a European expert consensus statement. J Hepatol 57, 1379-1390.

Sheehan, D.V., Lecrubier, Y., Sheehan, K.H., Amorim, P., Janavs, J., Weiller, E., Hergueta,
T., Baker, R., Dunbar, G.C., 1998. The Mini-International Neuropsychiatric Interview
(M.1.N.L.): the development and validation of a structured diagnostic psychiatric interview for
DSM-1V and ICD-10. J Clin Psychiatry 59 Suppl 20, 22-33.

Silva, T.E., Colombo, G., Schiavon, L.L., 2014. Adiponectin: A multitasking player in the
field of liver diseases. Diabetes Metab 40, 95-107.

Skevington, S.M., McCrate, F.M., 2012. Expecting a good quality of life in health: assessing
people with diverse diseases and conditions using the WHOQOL-BREF. Health Expect 15,
49-62.

Snyder, J.S., Soumier, A., Brewer, M., Pickel, J., Cameron, H.A., 2011. Adult hippocampal

neurogenesis buffers stress responses and depressive behaviour. Nature 476, 458-461.

Su, K.P., Lai, H.C,, Yang, H.T., Su, W.P., Peng, C.Y., Chang, J.P., Chang, H.C., Pariante,
C.M., 2014. Omega-3 fatty acids in the prevention of interferon-alpha-induced depression:
results from a randomized, controlled trial. Biol Psychiatry 76, 559-566.

Sun, B., Karin, M., 2012. Obesity, inflammation, and liver cancer. J Hepatol 56, 704-713.



156

Udina, M., Castellvi, P., Moreno-Espafia, J., Navinés, R., Valdés, M., Forns, X., Langohr, K.,
Sola, R., Vieta, E., Martin-Santos, R., 2012. Interferon-induced depression in chronic

hepatitis C: a systematic review and meta-analysis. J Clin Psychiatry 73, 1128-1138.

Volkert, J., Schulz, H., Harter, M., Wlodarczyk, O., Andreas, S., 2013. The prevalence of
mental disorders in older people in Western countries - a meta-analysis. Ageing Res Rev 12,
339-353.

von Diemen, L., Szobot, C.M., Kessler, F., Pechansky, F., 2007. Adaptation and construct
validation of the Barratt Impulsiveness Scale (BIS 11) to Brazilian Portuguese for use in
adolescents. Rev Bras Psiquiatr 29, 153-156.

von Frankenberg, A.D., Silva, F.M., de Almeida, J.C., Piccoli, V., do Nascimento, F.V., Sost,
M.M., Leitdo, C.B., Remonti, L.L., Umpierre, D., Reis, A.F., Canani, L.H., de Azevedo, M.J.,
Gerchman, F., 2014. Effect of dietary lipids on circulating adiponectin: a systematic review

with meta-analysis of randomised controlled trials. Br J Nutr 112, 1235-1250.

Wichers, M.C., Koek, G.H., Robaeys, G., Verkerk, R., Scharpé, S., Maes, M., 2005. IDO and
interferon-alpha-induced depressive symptoms: a shift in hypothesis from tryptophan
depletion to neurotoxicity. Mol Psychiatry 10, 538-544.

Wilhelm, CJ., Choi, D., Huckans, M., Manthe, L., Loftis, J.M., 2013. Adipocytokine
signaling is altered in Flinders sensitive line rats, and adiponectin correlates in humans with

some symptoms of depression. Pharmacol Biochem Behav 103, 643-651.

Wilkinson, J., Radkowski, M., Eschbacher, J.M., Laskus, T., 2010. Activation of brain
macrophages/microglia cells in hepatitis C infection. Gut 59, 1394-1400.

Wedrychowicz, A., Zajac, A., Pilecki, M., Koscielniak, B., Tomasik, P.J., 2014. Peptides
from adipose tissue in mental disorders. World J Psychiatry 4, 103-111.

Yamamoto, T., Kajikawa, Y., Otani, S., Yamada, Y., Takemoto, S., Hirota, M., Ikeda, M.,
Iwagaki, H., Saito, S., Fujiwara, T., 2014. Protective effect of eicosapentaenoic Acid on
insulin resistance in hyperlipidemic patients and on the postoperative course of cardiac
surgery patients:the possible involvement of adiponectin. Acta Med Okayama 68, 349-361.



157

Yildiz, B.O., Suchard, M.A., Wong, M.L., McCann, S.M., Licinio, J., 2004. Alterations in the
dynamics of circulating ghrelin, adiponectin, and leptin in human obesity. Proc Natl Acad Sci
U S A 101, 10434-10439.

Zeman, M., Jirak, R., Jachymova, M., Vecka, M., Tvrzicka, E., Zak, A., 2009. Leptin,
adiponectin, leptin to adiponectin ratio and insulin resistance in depressive women. Neuro
Endocrinol Lett 30, 387-395.

Zhang, D., Guo, M., Zhang, W., Lu, X.Y., 2011. Adiponectin stimulates proliferation of adult
hippocampal neural stem/progenitor cells through activation of p38 mitogen-activated protein
kinase (p38MAPK)/glycogen synthase kinase 3p (GSK-3p)/p-catenin signaling cascade. J
Biol Chem 286, 44913-44920.

Zhou, X., Yan, Z., Hesketh, T., Therese, H., 2013. Depression and aggression in never-
married men in China: a growing problem. Soc Psychiatry Psychiatr Epidemiol 48, 1087-
1093.

Zigmond, A.S., Snaith, R.P., 1983. The hospital anxiety and depression scale. Acta Psychiatr
Scand 67, 361-370.



158

6.9 Resultados adicionais

6.9.1 Avaliacéo do risco de suicidio

Dentre os 105 pacientes entrevistados, 13 (12,4%) apresentaram algum relato
sugestivo de risco de suicidio conforme a entrevista estruturada M.I.N.I.-PLUS. De acordo
com a classificacdo de risco de suicidio da referida entrevista, sete (6,6%), trés (2,9%) e trés

(2,9%) apresentavam risco baixo, moderado, e alto, respectivamente.

Os relatos obtidos através da entrevista foram: sete (6,7%) “pensaram que seria
melhor estar morto (a) ou desejaram estar morto (a)”’; quatro (3,8%) “quiseram fazer mal a si
mesmo (a)”; cinco (4,8%) “pensaram em suicidio”; trés (2,9%) “pensaram em uma maneira
de se suicidar”. Entretanto, ndo houve paciente que tenha relatado tentativa de suicidio no més
anterior a avaliacdo. Entre todos os 105 pacientes estudados, nove (6,2%) relataram tentativa
prévia de suicidio, o0 que esteve associado a transtorno bipolar (0,036) e transtorno de panico
(0,007).

Dentre os 105 pacientes estudados, 12 (11,4%) apresentaram pontuacgéo diferente de
zero no item 9 do BDI, sugerindo ideacdo suicida. Apenas seis (46,2%) dos 13 pacientes que
relataram algum risco de suicidio na entrevista do M.I.N.l.-PLUS apresentavam pontuacdo

diferente de zero nesse item do BDI.

Né&o foi encontrada associacdo entre exposi¢do ao IFN-a (Uso Prévio ¢ Em Uso) ¢
risco de suicidio, conforme classificacdo do M.I.N.I.-PLUS (p=0,693), ou conforme o item 9
do BDI (p=0,952).

Foi encontrada associacdo entre TDM atual e risco de suicidio de acordo com a
classificacdo do M.L.N.I.-PLUS (p=0,026), e de acordo com o item especifico do BDI
(p=0,033). Além disso, os escores de risco de suicidio do M.I.N.I.-PLUS foram mais elevados
para pacientes com TDM quando comparados a pacientes sem TDM (p=0,026). Foi
encontrada associacdo entre risco de suicidio maior do que zero e transtorno de panico

(p=0,017), de acordo com a classificacdo de risco de suicidio do M.I.N.I.-PLUS.
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6.9.2 Fadiga
A tabela 9 mostra os resultados sobre fadiga em toda a populagdo estudada e de
acordo com a exposicdo ao IFN-a. Fadiga foi um sintoma comum na populacdo estudada.

Fadiga moderada ou grave foi encontrada em 58 pacientes (55,2%).

Tabela 9: Resultados do inventario breve de fadiga dos pacientes com hepatite C cronica estudados no
Ambulatério CTR-DIP Orestes Diniz, de acordo com de acordo com a exposicao ao interferon alfa.
Belo Horizonte, MG. Maio de 2009 a abril de 2013

ohe  Tmge Uehew Tl
BFI (escore total)
Média + desvio padrao 3,7+25 51+28 3,7+238 4+27 0,067
Mediana (faixa) 4 (0-9) 6 (0-10) 4 (0-9) 4 (0-10)
Fadiga moderada
ou grave
n (%) 24 (50,0) 18 (66,7) 16 (53,3) 58 (55,2) 0,367

BFI, inventario breve de fadiga; *item 3, “Por favor pontue a sua fadiga (esgotamento, cansago)
circulando o nimero que melhor descreve seu PIOR nivel de fadiga nas ULTIMAS 24 HORAS

A tabela 10 mostra as varidveis que ingressaram no modelo de regressdo logistica
binaria para fadiga moderada ou grave, de acordo com o BFI. Foram selecionadas todas as
variaveis que apresentaram valor de p<0,20 na analise univariada.
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Tabela 10: Variaveis que ingressaram no modelo de regressdo logistica binaria para fadiga
moderada ou grave, segundo o inventario breve de fadiga, nos 105 pacientes com hepatite C
cronica estudados no Ambulatério CTR-DIP Orestes Diniz. Belo Horizonte, MG. Maio de
2009 a abril de 2013.

Sem fadiga ou com Com fadiga moderada

Variaveis fadiga leve (n=47) ou grave (n=58) P
Clinicas
METAVIR F> 2 18 (42,9) 32 (64,0) 0,043
Hemoglobina (g/dL)" 14,3[145] 2,1 13,2 13,7124 0,016
Uso de IFN-o 9(19,1) 18 (31,0) 0,166
Uso de antidepressivo 5 (10,6) 14 (24,1) 0,074
Uso de benzodiazepinico 5 (10,6) 13 (22,4) 0,111
Psicopatoldgicas
?L”;%“?g}def’resswos 3,7[3,0] £3,0 8,3[8,0] £4,7 <0,001
?L”/_t\%”_‘f\i*de ansiedade 3,7[4,0] £2,6 9,8 [9,5] £4,1 <0,001
Insdnia (BDI - item16) 26 (55,3) 45 (77,6) 0,015
Libido baixa (BDI - item 21) 19 (40,4) 41 (70,7) 0,002
Impulsividade total (BIS)" 60,7 [61,0] + 8,0 67,2 [68,0] + 10,3 0,001

n (%); ~ Variaveis continuas descritas como média [mediana] + desvio padrdo; METAVIR F>2, grau
de fibrose maior ou igual & dois, & biopsia hepatica; g/dL, gramas por decilitro; IFN-a, interferon
alfa; HAD-D, escala hospitalar de ansiedade e depresséo, subescala de depressdo; HAD-A, escala
hospitalar de ansiedade e depresséo, subescala de ansiedade; BDI, inventario Beck de depressao; BIS,
escala de impulsividade de Barratt. Testes: y2 de Pearson para variaveis categdricas; Kruskal-Wallis
para variaveis continuas. Negrito: p<0,05.

Os antidepressivos mais usados pelos pacientes foram os inibidores seletivos de
recaptacao de serotonina (nove casos), seguidos pelos antidepressivos triciclicos (oito casos) e
pelos inibidores de recaptacdo de serotonina e noradrenalina (dois casos). Dentre os 19
pacientes que estavam em uso de antidepressivo durante o T1, apenas seis estavam em

remissao dos sintomas.
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A regressao logistica binaria encontrou a variavel “sintomas de ansiedade”, de acordo
com a HAD-A, como sendo capaz de explicar 81% da variabilidade de fadiga, com odds ratio
de 1,78 e p<0,001. Resultado semelhante foi encontrado quando utilizamos “sintomas de
ansiedade” de acordo com a HAM-A, que foi capaz de explicar 75,2% da variabilidade de
fadiga, com odds ratio de 1,34 e p<0,001. Vale ressaltar que foi realizado outro modelo com
todas as variaveis acima, exceto sintomas depressivos, o que foi feito por se considerar que
fadiga € conceitualmente um sintoma depressivo, o que poderia implicar em superposicdo do

construto, tendo sido encontrado 0 mesmo resultado.

Um modelo adicional incluindo apenas as variaveis clinicas encontrou METAVIR
F>2 como sendo capaz de explicar 60,9% da variabilidade de fadiga, com odds ratio de 2,37 e
p=0,044.
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6.9.3 Biomarcadores: anélise transversal dos 105 pacientes estudados no T1

As caracteristicas sociodemogréaficas e clinicas dos pacientes abordados neste tdpico ja

foram descritas nas tabelas 1, 2 e 3.

A tabela 11 mostra as correlacBes entre os biomarcadores no T1 de todos os 105

pacientes e de acordo com o uso de IFN.

A tabela 12 mostra as principais associacOes e correlagdes entre os biomarcadores
estudados e variaveis sociodemogréficas, clinicas, psicopatoldgicas e psiquiatricas dos 105

pacientes durante o T1.

Considerando a provavel interferéncia do uso de IFN-o no sistema imune e nos
biomarcadores, foi realizada uma analise adicional dos biomarcadores e variaveis
sociodemogréficas, clinicas, psicopatoldgicas e psiquiatricas, de acordo com a exposi¢cdo ao

tratamento antiviral, conforme mostrado nas tabelas 13 e 14.
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Tabela 11: Correlacdo entre os niveis plasmaticos dos biomarcadores em 105 pacientes com hepatite C
cronica de acordo com o uso de interferon alfa, estudados no Ambulatério CTR-DIP Orestes Diniz,

durante o T1. Belo Horizonte, MG. Maio de 2009 a abril de 2013.

78 pacientes

sem uso de BDNF TNF-a | STNFR1 | sSTNFR2 | Adiponectina | Leptina | Resistina
IFN-a
r=0,305
BDNF 0=0,007
r=0,282
TNF-«a 0=0,012
r=0,630 r=0,668
STNFR1 p<0,001 | p<0,001
r=0,305 r=0,630 r=0,435
STNFR2 p=0,007 p<0,001 p<0,001
Adiponectina r=0,668 | r=0.435
P p<0,001 | p<0,001
. r=0,261
Leptina 0=0,021
Resisting r=0,282 r=0,261
p=0,012 p=0,021
27 pacientes
em uso de BDNF TNF-a | STNFR1 | sSTNFR2 | Adiponectina | Leptina | Resistina
IFN-a
r=0,386 r=-0,524
BONF p=0,047 p=0,005
r=0,386
TNF-a 6=0 047
r=0,633 r=0,521 r=0,628
STNFR1 p<0,001 | p=0,005 | p<0,001
r=0,633
STNFR2 0<0,001
) . r=0,521
Adiponectina 0=0,005
Lentina r=0,628 r=0,489
P p<0,001 p=0,010
Resistina r=-0,524 r=0,489
p=0,005 p=0,010

IFN-a, interferon alfa; BDNF, fator neurotrofico derivado do cérebro; TNF-o, fator de necrose tumoral
alfa; sSTNFR1, receptor soluvel tipo 1 do fator de necrose tumoral alfa; STNFR2, receptor sollvel tipo
2 do fator de necrose tumoral alfa. Teste: correlagdo de Spearman.
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Tabela 12: Associacdo e correlacdo entre biomarcadores e diversas variaveis em 105 pacientes com
hepatite C cronica estudados no Ambulatério CTR-DIP Orestes Diniz, durante o T1. Belo Horizonte,
MG. Maio de 2009 a abril de 2013.

BDNF TNF-a | STNFR1 | sSTNFR2 | Adiponectina | Leptina | Resistina
Idade l
> 51 anos p=0,040
Género 1
feminino p<0,001
Iindice de massa r=0,403
corporal* p<0,001
. % i
Hipertensao <0,001
. l !
Diabetes 0=0019 0=0013
Numero de r=0,297 r=0,368
comorbidades* p=0,002 p<0,001
Uso de 1
antidepressivo p=0,011
i i l
Uso de IFN-a 0<0,001 0=0.040
: T
>
Metavir A>2 0=0,003
Metavir F>2 ! f
- p<0,001 | p=0,033
. r=-0,205
ALT (UI/L) 0=0.036
: l
Tabagismo 60,002
T i
TOM p=0,023 | p=0,011
Transtorno de 1
ansiedade p=0,038
! } !
TDAH p=0,036 | p=0,034 p=0,009
P !
TUS - alcool 0=0016
TUS - droga l
ilicita p=0,047

*Variaveis continuas; IFN-a, interferon alfa;, METAVIR A>2, atividade inflamatoria maior ou igual a
dois, a biopsia hepatica; METAVIR F>2, grau de fibrose maior ou igual a dois, a biopsia hepatica;
ALT, alanina aminotransferase; UI/L, unidades internacionais por litro; TDM, transtorno depressivo
maior; TDAH, transtorno de déficit de atencédo e hiperatividade; TUS, transtorno de uso de substancia;
1, aumentado,; |, diminuido. Testes: U de Mann-Whitney para variaveis categoricas; correlacdo de
Spearman para variaveis continuas.
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Tabela 13: Associacdo e correlacdo entre biomarcadores e diversas varidveis em 78 pacientes com
hepatite C crbnica que ndo estavam usando interferon alfa, estudados no Ambulatério CTR-DIP Orestes
Diniz, durante o T1. Belo Horizonte, MG. Maio de 2009 a abril de 2013.

BDNF TNF-a | sSTNFR1 | sTNFR2 | Adiponectina | Leptina | Resistina
Idade 1
> 51 anos p=0,019
Género 1
feminino p<0,001
Indice de massa r=0,460
corporal* p<0,001
. . i
Hipertensao 0=0,005
. !
Diabetes 6=0.030
Numero de r=0,282 r=0,261
comorbidade* p=0,012 p<0,021
” !
Gendtipo 1 0=0.009
Metavir A>2 ! f
- p=0,035 | p=0,039
: ! i i
Metavir F22 0<0,001 | p=0,024 0=0,049
. r=-0,366 r=0,304
ALT (UIIL) p=0,001 p=0,007
: I
Tabagismo 6=0.015
T i i
TOM p=0,008 | p=0,025 p=0,027
Transtorno de 1 1
ansiedade p=0,011 p=0,010
D l !
TUS - alcool 6=0.007 6=0.045
Hiporexia l
(BDI-item 18) p=0,042

*Variaveis continuas; IFN-a, interferon alfa; METAVIR A>2, atividade inflamatoria maior ou igual a
dois, a bidpsia hepdtica;, METAVIR F>2, grau de fibrose maior ou igual & dois, a bidpsia hepética;
ALT, alanina aminotransferase; UI/L, unidades internacionais por litro; TDM, transtorno depressivo
maior, TUS, transtorno de uso de substdncia; BDI, inventario Beck de depressdo; 1, aumentado, |,
diminuido. Testes: U de Mann-Whitney para variaveis categoricas; correlacdo de Spearman para
variaveis continuas.
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Tabela 14: Associacdo e correlacdo entre biomarcadores e diversas varidveis em 27 pacientes com
hepatite C crbnica que estavam usando interferon alfa, estudados no Ambulatério CTR-DIP Orestes
Diniz, durante o T1. Belo Horizonte, MG. Maio de 2009 a abril de 2013.

BDNF TNF-a | STNFR1 | sSTNFR2 | Adiponectina | Leptina | Resistina
Género 1 1
feminino p=0,007 p=0,008
Indice de massa r=0,385
corporal* p=0,048
: . i
Hipertensao 0=0,037
Numero de r=0,504
comorbidade* p<0,007
Uso de 1
antidepressivo p=0,040
- )
Gendtipo 1 0=0,009
Metavir F>2 ! !
- p=0,001 p=0,022
!
TOM p=0,068*
!
TDAH 0=0.023
Fadiga r=-0,521
(BFI-item 3) p=0,005
Impulsividade r=-0,493
(BIS) p=0,009

*Variaveis continuas; IFN-a, interferon alfa;, METAVIR F>2, grau de fibrose maior ou igual a dois, a
bidpsia hepatica; UI/L, unidades internacionais por litro; ®dado incluido devido & importancia deste
biomarcador conforme estudo longitudinal; TDM, transtorno depressivo maior; TDAH, transtorno de
déficit de atencdo e hiperatividade; BFI, inventario breve de fadiga; BIS, escala de impulsividade de

Barratt;

correlacdo de Spearman para variaveis continuas.

1, aumentado; |, diminuido. Testes: U de Mann-Whitney para variaveis categoricas;

Considerando os 27 pacientes durante o uso de IFN-o, foram encontrados niveis

plasmaticos de sTNFR1 mais elevados nos pacientes com resposta viroldgica sustentada

(2209,11 pg/mL + 1046,95) quando comparados aos sem resposta virolégica sustentada
(1469,22 pg/mL + 911,22) (p=0,027).
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7 DISCUSSAO

O presente trabalho estudou pacientes adultos com HCC atendidos ho Ambulatério
CTR-DIP Orestes Diniz tendo como énfase a avaliacdo de sintomas e de transtornos

psiquiatricos, de qualidade de vida relacionada a satde, assim como de biomarcadores.

A divisdo dos pacientes nos grupos Naive, Em Uso e Uso Prévio teve como objetivo
viabilizar a investigacdo de peculiaridades psicopatoldgicas e psiquiatricas possivelmente

associadas ao uso do imunoterapico.

Pacientes do grupo Uso Prévio incluiram pacientes que usaram o imunoterapico no
passado e tiveram resposta viroldgica sustentada, e pacientes que ndo apresentaram resposta
viroldgica sustentada. A escolha de agrupar esses pacientes em um mesmo grupo levou em
consideracdo a semelhanca das variaveis clinicas, sociodemograficas e psiquiatricas entre
eles. Além disso, ha evidéncias na literatura de que a exposicao prévia ao IFN-o modificaria
sistemas de sinalizagdo cerebral tornando os pacientes mais suscetiveis a quadros depressivos
(Wang et al., 2008, Kenis et al., 2011). Ademais, o fato de ter ou ndo resposta virologica
sustentada diz respeito ao virus e/ou ao sistema imune, sem relacdo com o potencial efeito do
IFN-o no sistema nervoso central. O agrupamento desses pacientes obviamente aumentou o

tamanho do grupo Uso Prévio, o que permitiu maior robustez a analise estatistica do trabalho.

O gendtipo viral mais frequente em nosso estudo foi o genétipo 1, em 76,4%,
seguido pelo gendtipo 3 (19,6%) e genotipo 2 (4%). Esses dados estdo consonantes com a
literatura nacional. Um estudo realizado na cidade de Belo Horizonte encontrou o genétipo 1
em 78,4% dos pacientes, gendtipo 3 (17,9%) e gendtipo 2 (3,1%) (Perone et al., 2008). Carmo
et al. avaliaram pacientes com hemofilia em Minas Gerais e encontraram 0 gendtipo 1 em
84,5% dos pacientes, gendtipo 3 (8,6%) e genotipo 2 (0,9%) (Carmo et al., 2002). Campiotto
et al. estudaram 1688 pacientes em todo o Brasil e encontraram o genétipo 1 em 51,7% a
74,1% dos pacientes com HCC, variando de acordo com a regido do pais (Campiotto et al.,
2005).

Foi também realizada a analise das variaveis sociodemogréaficas e clinicas de acordo
com os trés grupos estudados, Naive, Em Uso e Uso Prévio, referente ao uso de IFN-a. Os
pacientes do grupo Naive apresentaram menor taxa de atividade inflamatoria e de fibrose, de
acordo com a classificagdo METAVIR, quando comparados aos pacientes dos outros dois
grupos. Nota-se que o tempo de o diagnostico de HCC e os niveis de alanina aminotransferase
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foram mais baixos no grupo Em Uso (p=0,002 e p=0,006, respectivamente). O menor tempo
de diagndstico no grupo Em Uso reflete, provavelmente, a maior gravidade clinica desse
grupo (como indicada pelo maior grau inflamatorio e de fibrose em bidpsia hepatica) que
deve ter motivado o médico assistente a indicar o tratamento antiviral. No grupo Em Uso, 0s
menores niveis de hemoglobina estdo de acordo com os efeitos adversos hematoldgicos do
tratamento imunoterdpico, especialmente da ribavirina, descritos na literatura (Sulkowski et
al., 2004).

Quando analisamos os fatores de risco de exposicdo ao VHC para toda a populagédo
estudada, encontramos dados consonantes com a literatura, sendo a hemotransfusdo e o uso de
drogas ilicitas injetaveis os mais comuns (Prati, 2006, Cornberg et al., 2011). Outro dado que
chama a atencdo foi a alta taxa de encarceramento prévio na populacdo estudada (25,9%),
superior a encontrada em um estudo com populacdo internada em hospital psiquiatrico de
Belo Horizonte, de 22% (Almeida and Pedroso, 2004). Esse dado talvez possa ser explicado,
ao menos em parte, pela alta prevaléncia de transtorno de uso de substancias relacionado a
drogas ilicitas durante a vida (33,3%). Outro estudo nacional aponta para a maior prevaléncia
de HCC (16,2%) em mulheres encarceradas (Strazza et al., 2007). Tatuagem ou piercing
foram descritos como possiveis fatores de exposi¢do ao VHC por alguns pacientes do presente
estudo, sendo que a literatura aponta para risco significativo quando realizados sem as devidas
condicdes de assepsia (Tohme and Holmberg, 2012).

Ainda quanto aos fatores de risco de exposi¢do para 0 VHC, podemos observar
associacdo entre género masculino e uso de drogas ilicitas, uso de drogas ilicitas injetaveis,
encarceramento, doenca sexualmente transmissivel e tatuagem ou piercing. Transtorno de uso
de substancias relacionado a drogas ilicitas e encarceramento sdo descritos na literatura como

sendo mais frequentes no género masculino (Cotto et al., 2010).

A analise da variavel religido declarada mostrou algumas associacbes com
importancia clinica, como foi o caso do tabagismo, transtorno de uso de substancias ilicitas, e
historia pregressa de uso de drogas ilicitas, drogas ilicitas injetaveis e historia pregressa de
encarceramento, mais comuns em pacientes ndo catdlicos, ndo evangélicos ou sem religido
declarada. Um estudo brasileiro envolvendo habitantes das maiores cidades do pais investigou
o perfil sociodemografico do tabagismo e encontrou menores taxas de tabagismo em
pacientes que declararam religido evangélica quando comparados a pacientes de outras
religides (Opaleye et al., 2012). QOutro estudo recente avaliou religiosidade e o uso de

substancias psicoativas, incluindo tabaco, alcool e drogas ilicitas, em estudantes universitarios
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brasileiros. Os autores encontraram menores taxas de uso de substancias em estudantes que
relataram maior frequéncia de préatica religiosa (Gomes et al., 2013). Estudos internacionais
também mostram resultados semelhantes e reforcam a hipdtese de que a religiosidade pode
constituir um fator de protecdo contra o consumo de substancias psicoativas (Van der Meer
Sanchez et al., 2008, Edlund et al., 2010). Alguns fatores possivelmente envolvidos nesse
fendmeno sdo o estado de saude mental dos praticantes, 0s aspectos intrinsecos da religido (ou
de cada religido), e os aspectos sociais de suporte e de padrdo de comportamento (Edlund et
al., 2010).

Os eventos adversos psiquiatricos do IFN-a foram investigados naqueles pacientes
que estavam Em Uso do imunoterapico no momento da avaliagdo. A alta frequéncia de
eventos adversos psiquiatricos encontrada pode se dever em parte a metodologia utilizada,
sendo que dados positivos (sintomas) encontrados nos inventarios eram ativamente
investigados pelo entrevistador quanto a sua possivel associacdo com o uso do imunoterépico.
Houve correspondéncia entre os achados deste estudo e a literatura cientifica (Garcia et al.,
2012). Dieperink et al. descreveram, em um estudo de revisao, taxas de fadiga que variaram
de 39% a 90% dos pacientes (Dieperink et al., 2000). Um estudo de Raison et al. que incluiu
polissonografia, testagem neuropsicoldgica, andlise sistematica de fadiga e de cortisol
plasmatico em pacientes com HCC durante o tratamento imunoterapico encontrou reducéo da
arquitetura do sono, da profundidade e da continuidade do sono, que esteve associada a
fadiga, lentificacdo motora e elevacdo dos niveis de cortisol (Raison et al., 2010b). Franzen et
al. encontraram relacdo entre distirbio do sono e depressdo subclinica com predominio de
irritabilidade em pacientes com HCC submetidos ao tratamento com IFN-a (Franzen et al.,
2010). Perda de peso é um evento adverso psiquiatricos do IFN-a também ja bem descrito na
literatura, estando associado a hiporexia e reducdo da ingestdo calérica (Fioravante et al.,
2012). O elevado percentual de pacientes com eventos adversos ao IFN-a estid consoante a
literatura e reitera a necessidade de novos esquemas de tratamento para HCC que néo
contenham o referido imunoterapico (Garcia et al., 2012, Feld, 2014).

Outro ponto relacionado ao uso de IFN-o que merece ser abordado é que mais da
metade dos pacientes expostos ao imunoterapico ndo apresentavam histdria pregressa de
TDM. Em outras palavras, eles apresentaram o primeiro episédio de TDM justamente durante
0 uso do imunoterapico, o que corrobora com a hipotese de relagdo causal entre o uso de IFN-
a ¢ TDM. Esse achado também esta em consonancia com a literatura cientifica (Schaefer et
al., 2012, Udina et al., 2012).
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As elevadas taxas de transtornos psiquiatricos encontradas no presente estudo estéo
de acordo com outros trabalhos que apontam para alta frequéncia de TDM e de transtorno de
uso de substancias em pacientes com HCC (Fireman et al., 2005, Modabbernia et al., 2013,
Schaefer et al., 2012). A taxa de TDM durante 0 uso de IFN-a encontrada no presente
trabalho esta proxima as taxas entre 15% e 45% encontradas pela maioria dos estudos
(Dieperink et al., 2000, Udina et al., 2012, Schaefer et al., 2012, Raison et al., 2005). TDM foi
também o diagndstico psiquiatrico mais prevalente nos outros dois grupos de pacientes, com
taxa proxima a encontrada por Lee et al., e um pouco inferior a encontrada por Carta et al.
(Carta et al., 2007, Lee et al., 1997).

Um aspecto que pode explicar a elevada frequéncia de algum transtorno psiquiatrico
atual na populacdo estudada ¢ a hipotese de haver demanda reprimida devido a dificuldade de
se conseguir atendimento psiquiatrico ambulatorial na rede publica de sadde. Isso pode ter
induzido os médicos assistentes a encaminharem pacientes com sintomas psiquiatricos para

participar do projeto de pesquisa.

Conforme apresentado nos resultados, foi investigado se havia associacdo entre TDM
e outros transtornos psiquiatricos (comorbidade). Pode-se observar associacdo significativa
entre depressdo maior e transtorno de ansiedade generalizada. Vale ressaltar que a
coocorréncia de sintomas depressivos e ansiosos, e de TDM e transtorno de ansiedade
generalizada, s@o bem descritas na populacdo geral e poderiam explicar esse resultado
(Kessler et al., 2008).

A associacdo entre tabagismo e fatores de risco de exposicdo para o VHC, e entre
tabagismo e transtorno de uso de substancias relacionado ao &lcool merece algumas
consideragdes. Um estudo brasileiro recente de Carmo et al. investigou fatores de risco de
exposicdo a0 VHC em pacientes com transtornos psiquiatricos e encontrou uso atual de
tabaco e transtorno de uso de substancias como significativamente associados a sorologia
positiva para HCC (Carmo et al., 2013). Alem da associacdo direta entre 0 tabagismo e
sorologia positiva para HCC, os autores sugerem que o tabagismo € um marcador importante
de comportamento de risco por estar associado a outros fatores como o uso de drogas ilicitas
injetaveis, que por sua vez é considerado o principal meio de contaminagdo pelo VHC. Outros
estudos indicam que o tabagismo esta associado a risco aumentado de desenvolvimento de
TDM (Flensborg-Madsen et al., 2011) e que parar de fumar estd associado a reducdo de
TDM, transtornos de ansiedade e a melhoria da qualidade de vida (Taylor et al., 2014). Além

disso, tabagismo foi descrito na literatura como tendo efeito toxico sobre o figado,
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propriedades carcinogénicas para o tecido hepético e possivel efeito deletério quanto a
resposta viroldgica sustentada em pacientes com HCC submetidos ao tratamento com IFN-a,
(El-Zayadi, 2006, Mallat et al., 2008). Também é bem estabelecido o papel deletério do
consumo de alcool na evolucdo do dano hepético em pacientes com HCC (Szabo et al., 2010,
Osna et al., 2015). A comorbidade entre transtorno de uso de substancias relacionado a alcool
e tabagismo apresenta classicamente aspectos fisiopatoldgicos e clinicos comuns inseridos no
contexto da dependéncia quimica (Jackson et al., 2000, McKee and Weinberger, 2013). Por
fim, esses dados corroboram a importancia de abordagem sistematica em pacientes com HCC

no que diz respeito ao uso de tabaco e alcool.

Apesar de descrito na literatura, ndo se encontrou associacéo entre uso atual de IFN-
a e risco aumentado de suicidio (Sockalingam et al., 2011). Além disso, o percentual de
pacientes com risco de suicidio foram inferiores aos encontrados por outros estudos.
Dieperink et al., em estudo prospectivo envolvendo pacientes com HCC, encontraram alguma
ideacdo suicida em 43% dos pacientes Em Uso de IFN-a e em 27% dos pacientes que nao
estavam em uso do imunoterapico (Dieperink et al.,, 2004). No presente estudo, houve
associacdo entre relato de tentativa prévia de autoexterminio e: transtorno bipolar do humor e
transtorno do péanico. Houve também associacdo entre risco aumentado de suicidio e
depressdo maior (atual ou pregressa). Esses dados sé@o consonantes com a literatura que
aponta para risco aumentado de suicidio em paciente com TDM (Prasko et al., 2010),
transtorno bipolar do humor (Novick et al., 2010) e transtorno de panico (Sareen et al., 2005).
Vale ressaltar que o BDI, instrumento (til para o rastreamento de TDM em pacientes com
HCC (Fabregas et al., 2012b), inclui um item especifico (item 9) que investiga ideacdo
suicida. Qualquer pontuacdo diferente de zero nesse item (0 que sugere alguma ideacao
suicida) deve chamar a atencdo do médico assistente para uma avaliacao detalhada do risco de

suicidio e para as devidas intervencdes clinicas.

Diversos estudos envolvendo pacientes com HCC analisaram a frequéncia de fadiga,
sua relacdo com o uso de IFN-a, e seu impacto na HRQL (Kallman et al., 2007, Sarkar et al.,
2012, Kramer et al., 2005, Zalai et al., 2015, Poynard et al., 2002). A frequéncia de fadiga na
populacdo do presente estudo esta semelhante com a encontrada por Sarkar et al., de 52%
antes do tratamento com IFN-o, e abaixo da encontrada na quarta semana de uso do
imunoterapico, de 78% dos pacientes. Diferencas metodologicas como 0 questionario

utilizado e o tempo de exposicdo ao IFN-a quando da avaliagao dos pacientes podem explicar
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essa diferenca. Ao contrario do trabalho de Sarkar, o presente estudo ndo encontrou maiores
taxas de fadiga em mulheres.

O achado de associacao entre fadiga e sintomas de ansiedade, sobrepujando sintomas
depressivos na regressao binaria foi, em certa medida, uma surpresa. A literatura
tradicionalmente aponta para a associacdo inequivoca entre TDM e fadiga (Franke et al.,
2014, Skapinakis et al., 2004). A propria definicdo de TDM inclui a presenca de fadiga como
um dos criterios diagndsticos (APA, 2003). Além disso, como mencionado anteriormente,
nosso estudo encontrou associacdo entre TDM e transtorno de ansiedade generalizada, o que é
bem descrito na populacdo geral e poderia explicar, a0 menos em parte, esse resultado
(Kessler et al., 2008).

No presente trabalho, transtorno de ansiedade generalizada, juntamente com fobia
especifica, foram os transtornos de ansiedade mais prevalentes na populacdo estudada. Nesse
sentido, vale lembrar que um dos critérios diagnosticos para transtorno de ansiedade
generalizada é “fatigabilidade” (APA, 2003). De fato, ja existe na literatura alguma evidéncia
de que ansiedade seja um fator importante para fadiga em paciente com TDM (Ferentinos et
al., 2011, Ferentinos et al., 2009, McDonald et al., 2002).

No presente estudo, impulsividade, medida atraves da BIS, também esteve associada
a fadiga. Vale ressaltar que essa escala foi originalmente elaborada por Ernest Barratt na
tentativa de relacionar impulsividade, juntamente com ansiedade, e eficiéncia psicomotora
(Barratt, 1959). Barratt sustentava a hipOtese de que o0s construtos de ansiedade e
impulsividade eram ortogonais e que impulsividade ndo era um construto unidimensional
(Stanford et al., 2009). De fato, nosso estudo sobre impulsividade encontrou associagao entre
impulsividade e sintomas ansiosos (Fabregas et al., 2014b).

Sobre o0 uso de antidepressivos e fadiga, ha dados controversos na literatura. De um
lado, artigos que mostram fadiga como um efeito adverso comum do uso de antidepressivos
(Papakostas, 2008). Paradoxalmente, antidepressivos, mesmo aqueles com efeito sedativo,
podem aliviar fadiga e sonoléncia diurna, na medida em que tratam pacientes com TDM
(Shen et al., 2011). Por outro lado, outros trabalhos mostram que antidepressivos podem ser
eficazes no tratamento de pacientes com sindrome de fadiga cronica (Thomas and Smith,
2006, Pae et al., 2009). O fato do nosso trabalho ter encontrado, na andlise univariada,
maiores taxas de fadiga em pacientes em uso de antidepressivo pode refletir o fato de que
apenas seis dos 19 pacientes em uso de antidepressivo estavam em remissao dos sintomas de

TDM. Ou seja, fadiga podia fazer parte do quadro psicopatoldgico depressivo de 13 pacientes.
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A associacdo entre maior grau de fibrose hepatica e fadiga, também destacada no
presente trabalho, ja foi descrita previamente por Teuber et al (Teuber et al., 2008). O maior
grau de acometimento hepatico nesses pacientes possivelmente foi possivelmente
acompanhado por um maior grau de manifestacfes sistémicas e extra-hepaticas (Cacoub et
al., 2014, Schaefer et al., 2012).

A patogénese (Martin et al., 2007) e a terapéutica (EI-Gindy et al., 2012) da fadiga
em pacientes com HCC sdo campos bem menos estudados. No braco longitudinal do presente
estudo, conforme apresentado nos arquivos suplementares do artigo sobre “adiponectina como
um biomarcador de resiliéncia para depressdo maior”, pudemos relatar a correlagdo direta
entre os niveis de fadiga e os niveis plasméaticos de TNF-a e a correlagdo inversa entre os
niveis de fadiga e os niveis plasmaticos de adiponectina. Com isso, possiveis mecanismos
fisiopatoldgicos relacionados a inflamagdo sdo aventados para explicar a elevada taxa de

fadiga em pacientes com HCC.

A correlacdo entre os biomarcadores merece uma breve discussdo. Em consonancia
com um estudo prévio do nosso grupo com um ndmero menor de pacientes, que encontrou
correlacdo entre os niveis de BDNF e de sTNFR2, a analise transversal dos biomarcadores
nos 105 pacientes teve resultado semelhante. Isso ressalta o estado inflamatdrio dos pacientes
com HCC, e a participagdo do TNF-a ¢ do sTNFR2. De fato, todos os biomarcadores
apresentam correlacdo direta com os niveis do TNFa ou com seus receptores soluveis. A
correlacdo entre os niveis de leptina e de TNF-a, ambas com propriedades pro-inflamatorias,
também esta de acordo com estudos prévios (Ouchi et al., 2011). A correlacdo direta da
adiponectina, uma adipocina com propriedades predominantemente anti-inflamatorias, com o
sistema TNF-a pode representar uma tentativa do organismo em fazer frente ao estado pro-

inflamatério (Fantuzzi, 2008).

As investigacdes de possiveis associacOes e correlacdes dos biomarcadores com
diversas varidveis teve carater exploratorio, e ndo permite inferéncias definitivas. Entretanto,
alguns achados encontraram subsidios na literatura cientifica e/ou fizeram sentido clinico ou

fisiopatoldgico.

Os achados dos niveis plasmaticos de BDNF foram consoantes a literatura que
aponta para niveis mais baixos em pacientes mais velhos (Lommatzsch et al., 2005), e para
niveis mais elevados em pacientes em uso de antidepressivo (Sen et al., 2008). Os dados da
literatura sobre os niveis de BDNF em pacientes com diabetes tipo 2 sdo controversos,

envolveram apenas pacientes sem HCC, e mostraram ora reducdo (Wang and He, 2015), ora
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aumento (Boyuk et al., 2014) dos niveis de BDNF. Nosso grupo encontrou, em um estudo
prévio envolvendo pacientes com HCC e controles, maiores niveis de BDNF no primeiro
grupo, o que provavelmente refletiu a cascata inflamatdria desencadeada pela infeccéo
cronica pelo VHC (Fabregas et al., 2012a). O fato de ndo ter sido encontrada diferenca dos
niveis plasmaticos de BDNF em pacientes com ou sem TDM pode ser explicado pelo
pequeno tamanho da amostra, pelo uso ndo padronizado de antidepressivos (alguns casos em
dose sub terapéutica), por peculiaridades imunologicas envolvendo a infeccdo crénica pelo
VHC, pelo uso atual ou prévio de IFN-a, € pela menor sensibilidade de testes com plasma, ao

invés de soro, desse fator neurotréfico (Bocchio-Chiavetto et al., 2010).

Nosso achado de niveis mais elevados de leptina em mulheres esta de acordo com a
literatura, que descreve essa diferenca mesmo quando a andlise leva em consideracdo
correcdes de acordo com o indice de massa corporal (Fulda et al., 2010, Marques-Vidal et al.,
2010). Outro achado interessante envolvendo a leptina foi a diferenga dos seus niveis entre
pacientes tabagistas e ndo tabagistas, com niveis mais baixos para os primeiros. O papel da
leptina em regular o apetite e a saciedade pode partilhar alguns substratos neurobioldgicos
com o mecanismo de recompensa e de inibicdo do apetite associados ao tabagismo. Ha na
literatura mencdo a leptina como um marcador de craving para pacientes que estdo tentando
parar de fumar, havendo correlacdo direta entre os niveis dessa adipocina e a intensidade de
craving (al’Absi et al., 2011). No que diz respeito ao transtorno de uso de substéncias
relacionado ao alcool, estudos prévios ja implicaram o uso crénico do alcool no aumento dos
niveis plasmaticos de leptina, o que poderia produzir um estado de tolerancia a leptina (Ju et
al., 2011). Também nos pacientes com transtorno de uso de substancias relacionado ao alcool,
a elevacdo da leptina parece estar correlacionada a intensidade de craving em pacientes
durante a abstinéncia (Aguiar-Nemer et al., 2013). Apenas um estudo, envolvendo pacientes
com doenca arterial coronariana, mostrou correlacdo inversa entre os niveis séricos de leptina
e 0 consumo ndo abusivo de alcool (Mayer et al., 2010). Outro estudo ndo encontrou
diferenga alguma entre o padrdo de consumo de alcool e os niveis de leptina (Marques-Vidal
etal., 2010).

No presente estudo, transtornos de ansiedade estiveram associados a elevacdo dos
niveis plasmaticos de leptina. Nesse sentido, vale comentar o estudo de Brennan et al. que
estudaram mulheres com diabetes e investigaram especificamente se havia correlagcdo entre o
nivel de sintomas fobico-ansiosos e as concentracdes séricas de adiponectina, leptina, proteina

C reativa e STNFR2 (Brennan et al., 2009). Os autores encontraram correlacdo direta entre os
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niveis de leptina e de STNFR2 e o nivel de sintomas fobico-ansiosos. Eles concluem que essa
elevacdo desses biomarcadores pro-inflamatorios poderia explicar, ao menos em parte, 0
aumento do risco para eventos cardiovasculares associados aos transtornos fobico-ansiosos.
Outro estudo encontrou maiores niveis séricos de leptina em homens com maior nivel de
estresse psicologico, um conceito proximo ao modelo geral para os transtornos de ansiedade
(Otsuka et al., 2006).

Nos pacientes Em Uso de IFN-o, os maiores niveis de TNF-a em pacientes com o
gendtipo 1 do VHC poderiam refletir peculiaridades inflamatorias desse genotipo e maior

tempo de tratamento imunoterapico.

No presente estudo houve maiores niveis plasméticos de adiponectina em pacientes
com TDM do grupo que ndo estava usando IFN-a e menores niveis em pacientes com TDM
gue estavam usando IFN-a. Vale ressaltar que a taxa de pacientes com TDM em uso de
antidepressivo foi maior nos pacientes que ndo estavam usando IFN-o (47,4%) do que
naqueles que ndo estavam usando IFN-a (28,6%), 0 que pode explicar, a0 menos em parte,
essa diferenca. O envolvimento da adiponectina na susceptibilidade e no desenvolvimento de
sintomas depressivos foi comprovado em estudos experimentais, sendo que essa adipocina
parece possuir propriedades antidepressivas (Liu et al., 2012a). Possiveis mecanismos
implicados nessas propriedades incluem a neurogénese hipocampal e a inibicdo da glycogen
synthase kinase 3 B (GSK-3p).

Um estudo de Moura et al. avaliou os niveis dos plasmaticos de STNFR1 e de
STNFR2 em pacientes com HCC (Naive para o uso de IFN-o) e encontrou niveis mais
elevados de ambos em pacientes com fibrose hepatica moderada/intensa (Metavir F > 2) e do
segundo em pacientes com atividade inflamatoria moderada/intensa (Metavir A > 2) (Moura
et al.,, 2010). No presente estudo, foi encontrada correlacdo direta apenas para atividade
inflamatoria e STNFR2.

A partir dos resultados do presente trabalho, algumas sugestdes podem ser feitas. Os
médicos infectologistas podem ser capacitados para incluir na consulta meédica alguma
investigacdo periddica de sintomas depressivos. Nesse sentido, o BDI poderia ser utilizado
para rastreamento de TDM em pacientes com HCC do ambulatério CTR-DIP Orestes Diniz e
de outros servicos de infectologia, com ponto de corte sugerido de 14 pontos (Fabregas et al.,
2012b). Além disso, a interlocucdo do medico assistente com a equipe de saude mental da

rede publica pode ser fomentada no sentido de uma melhor compreensdo dessa dimensao da
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salde dos pacientes. Além de profissionais da psicologia, profissionais da psiquiatria
poderiam fazer parte do corpo clinico do CTR-DIP Orestes Diniz.

Algumas limitacbes do presente estudo merecem ser comentadas. A carga viral dos
pacientes ndo foi incluida como variavel. O resultado de carga viral estava disponivel apenas
em 68,7% dos pacientes estudados. Além disso, houve grande variacdo entre a data de
realizacdo do exame e a data da avaliacdo psiquiatrica (trés semanas até 342 semanas), 0 que
também impossibilitou o controle de carga viral segundo exposicdo ao IFN-a. A bidpsia
hepéatica também apresentou grande variacdo entre a data de realizacdo do exame e a data da
avaliacdo psiquidtrica (nove semanas até 204 semanas), o que impossibilitou inferéncias entre
as variaveis estudadas e a histologia hepéatica. O grupo Em Uso de IFN-a apresentou
diferentes tempos de avaliacdo segundo a exposicdo ao imunoterapico, o que poderia
influenciar nos resultados, sobretudo de eventos adversos psiquiatricos e diagnostico de TDM
no referido grupo. Além disso, ndo houve no presente estudo um grupo controle, sem HCC.
Com isso, ndo foi possivel investigar se a infeccdo cronica pelo VHC era contribuinte para
sintomas ou transtornos psiquiatricos. A avaliacdo psiquiatrica do presente estudo foi
limitada aos transtornos psiquiatricos do Eixo | do DSM-IV. Os transtornos do Eixo II,
também conhecidos como transtornos de personalidade, ndo foram investigados, porém a
presenca de tais transtornos poderia ter implicacdes clinicas e psiquiatricas significativas nos
pacientes com HCC.

As perspectivas futuras sdo varias. Iremos enumerar aqui algumas delas: 1) O estudo
de mecanismos intracelulares e de polimorfismos genéticos de vulnerabilidade para o
desenvolvimento de TDM durante o tratamento de pacientes com HCC com regimes
terapéuticos que ainda incluam o IFN-a. 2) O estudo de pacientes com HCC dentro do cenario
de novos regimes de tratamento livres de IFN-a devera investigar cuidadosamente o perfil de
seguranca clinica e de efeitos adversos psiquiatricos das novas drogas, assim como o perfil
inflamatdrio dos casos de TDM; 3) O conhecimento de mecanismos inflamatdrios envolvidos
na fisiopatologia do TDM devera trazer novos alvos terapéuticos e novos farmacos com
propriedades antidepressivas, para além do modelo das monoaminas. 4) O conhecimento de
mecanismos inflamatorios e dos biomarcadores podera contribuir para o desenvolvimento de

testes que avaliem a vulnerabilidade individual dos paciente para o desenvolvimento de TDM.
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CONCLUSOES

Sintomas e transtornos psiquiatricos foram frequentes nos pacientes com HCC estudados.
TDM foi o diagnoéstico psiquiatrico mais frequente, esteve associado ao uso de IFN-a, e
foi implicado, juntamente com fadiga, como principais contribuintes para piora da HRQL
dos pacientes.

Impulsividade e disfuncdo sexual foram encontradas em niveis elevados e também
estiveram associadas ao uso de IFN-a e a importante morbidade.

No braco longitudinal do trabalho, niveis plasmaticos baixos de adiponectina estiveram

associados a maior frequéncia de TDM na avaliacdo subsequente.
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10 APENDICES E ANEXOS

UNIVERSIDADE FEDERAL DE MINAS GERAIS

PROGRAMA DE POS-GRADUAGAO EM CIENCIAS DA SAUDE - INFECTOLOGIA E U F m G
MEDICINA TROPICAL

FOLHA DE APROVACAO

"TRANSTORNOS PS~IQUIAT’RICOS EM PACIENTES COM HEPATITE C
CRONICA: IMPLICAGCOES CLINICAS E BIOMARCADORES"

BRUNO COPIO FABREGAS

Tese submetida a Banca Examinadora designada pelo Colegiado, como requisito para
obtengﬁg do grau de Doutor em Medicina pelo Programa de Pés-Graduagdo em CIENCIAS
DA SAUDE - INFECTOLOGIA E MEDICINA TROPICAL.

Aprovada em 27 de fevereiro de 2015, pela banca co ida pelos membros:

/] /
Prof. Antonio Lucio Teixeira Jutior -
/ zu»? ”/(-{’—

Prof. Vandack Alencar Nobre Junior
UFMG

Profa. Izabela Guimardes Barbosa

IPSEMG
@M@/

rof. Lucas de Castro Quarantini
UFBA

/? rcaoAs /{'C’&wwwu‘
Prof. Ricardo Andrade Carmo
Hemominas

Belo Horizonte, 27 de fevereiro de 2015.



UNIVERSIDADE FEDERAL DE MINAS GERAIS

WEDICINA TROPICAL

PROGRAMA DE POS-GRADUAGAC EM CIENCIAS DA SAUDE - INFECTOLOGIA E U F m G

ATA DA DEFESA DE TESE DO ALUNO
BRUNO COPIO FABREGAS

Realizou-se, no dia 27 de fevereiro de 2015, as 13:30 horas, Sala 029 - andar térreo
da Faculdade de Medicina, da Universidade Federal de Minas Gerais, a 129° defesa
de tese, intitulada "TRANSTORNOS PSIQUIATRICOS EM PACIENTES COM
HEPATITE C CRONICA: IMPLICAGOES CLINICAS E BIOMARCADORES',
apresentada por BRUNC COPIO FABREGAS, numero de registro 2011659803,
graduado no curso de MEDICINA, como requisito parcial para a obtengao do grau de
Doutor em Medicina pelo Programa de Pos-Graduagao em CIENCIAS DA SAUDE -
INFECTOLOGIA E MEDICINA TROPICAL, a seguinte Comissdo Examinadora: Prof,
Antonio Lucio Teixeira Junior - Orientador (UFMG), Prof. Vandack Alencar Nobre
Junior (UFMG), Profa. lzabela Guimaraes Barbosa (IPSEMG), Prof. Lucas de Castro
Quarantini (UFBA) e Prof. Ricardo Andrade Carmo (Hemominas).

A Comisséo considerou a tese;
i i

(% ) Aprovada
{ ) Reprovada
Finalizados os trabalhos, foi lavrada a presente ata que, lida e aprovada, vai

assinada pelos membros da Comisséo.
Belo Horizonte, 27 de fevereiro de 2015.
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Prof. Ahtomo Lucio T&ixesra J?m;er
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I R i .#

Prof, Vaadack Aiencar h%obfe Juneor

hdb & Bobos

Profa. Ezabe!a Guimaraes Barbosa

Prof. Ricardo Andrade Carmo
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
Titulo do Projeto: HEPATITE C E TRANSTORNOS PSIQUIATRICOS
Pesquisador Responsavel: BRUNO COPIO FABREGAS

Nome do voluntério:

Introducdo: O(A) Sr.(a) estd sendo convidado(a), voluntariamente, a participar de um estudo
cientifico. Antes de aceitar, é importante que vocé leia e compreenda as explicacbes deste termo de
consentimento livre e esclarecido. Este termo descreve o objetivo, procedimentos, beneficios e riscos
do estudo, e o seu direito de sair do estudo a qualquer momento. Estas informacoes estdo sendo dadas
para esclarecer quaisquer ddvidas sobre a pesquisa proposta, antes de obter o seu consentimento.

Objetivo: O objetivo deste estudo é avaliar a frequéncia de problemas emocionais entre 0s pacientes
portadores de hepatite C cronica, submetidos ou ndo ao tratamento com o medicamento chamado
interferon, e a relacdo com a concentragdo de algumas substancias, denominadas marcadores

bioldgicos, no sangue.

Resumo: Problemas emocionais e psiquiatricos (depressdo, ansiedade, alteracdo do sono e
irritabilidade) parecem ser mais frequentes nos individuos que tém hepatite C cronica. O melhor
conhecimento da coexisténcia entre transtornos psiquiatricos e hepatite C crdnica pode nos ajudar a

melhorar o tratamento e a qualidade de vida dos pacientes.

Procedimentos: Este estudo ird consistir de uma entrevista inicial para coletarmos algumas
informacdes sobre dados socio-demogréficos (idade, sexo, escolaridade, profissdo, estado civil,
religido), sobre alguns comportamentos de risco para contaminacgao pelo virus da hepatite C, sobre o
estado atual e desenvolvimento da doenca (hepatite C crbnica) e seu tratamento, sobre outras doengas
clinicas associadas, medica¢fes em uso, padrdo de uso de &lcool, tabaco e outras drogas. Um
psiquiatra treinado aplicard diversos questionarios para a avaliacdo da presenca ou auséncia de
sintomas/problemas emocionais e psiquiatricos, o que deve levar, em média, 60 a 90 minutos. Podera
haver até duas entrevistas adicionais, em dias diferentes, de acordo com o seu consentimento livre e
esclarecido — sempre no mesmo dia das consultas habituais com o médico assistente do CTR/Orestes
Diniz. Havera também coleta de sangue, por profissional treinado, em até trés ocasifes diferentes, com
intervalo minimo de trés meses entre elas. Pode haver dor local e/ou pequeno hematoma no local da

puncdo.

Beneficios: A pesquisa ndo provera necessariamente beneficio direto. Se os questionarios aplicados
identificarem presenca de sintomas psiquiatricos significativos, vocé sera devidamente orientado a
procurar tratamento especializado. Seu médico assistente podera ser comunicado a respeito desses

possiveis problemas emocionais/psiquiatricos, desde que vocé concorde previamente. Os participantes
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poderdo beneficiar-se ainda de forma indireta na medida em que as informagdes obtidas podem

contribuir para uma melhor compreensédo dos transtornos emocionais associados a hepatite C cronica.

Confidencialidade: Os registros de sua participacdo neste estudo serdo mantidos confidencialmente
até onde é permitido por lei e todas as informacgdes estardo restritas a equipe de pesquisadores
responsavel pelo projeto. No entanto, o pesquisador e sob certas circunstancias, o Comité de Etica em
Pesquisa/lUFMG, poderdo verificar e ter acesso aos dados confidenciais que o identificam pelo nome.
Qualquer publicagdo dos dados ndo o identificard. Ao assinar este formulario de consentimento, vocé
autoriza o pesquisador a fornecer seus registros médicos para o Comité de Etica em Pesquisa/UFMG.

Desligamento: A sua participagdo neste estudo é voluntaria e sua recusa em participar ou seu
desligamento do estudo ndo envolvera penalidades ou perda de beneficios aos quais vocé tem direito.
Vocé podera cessar sua participacdo neste estudo a qualquer momento sem afetar seu
acompanhamento médico em andamento no CTR/Orestes Diniz.

Compensacgao: Vocé ndo recebera qualquer compensacao financeira por sua participagéo no estudo.

Emergéncia / contato com a Comisséo de Etica: Durante o estudo, se vocé tiver qualquer ddvida ou
apresentar qualquer problema médico, contate o pesquisador Bruno Copio Fabregas nos telefones
3213-2451 ou 8812-6567, a Comissdo de Etica em Pesquisa — UFMG, no telefone 3409-4592 (Av.
Antbnio Carlos, 6627, Unidade Administrativa Il, 2oandar - sala 2005, Campus Pampulha, Belo
Horizonte, MG — Brasil. CEP 31270-901), ou ainda o Comité de Etica em Pesquisa - Secretaria
Municipal de Saude de Belo Horizonte, no telefone 3277-5309 (Av. Afonso Pena, 2336, 9° andar,

Bairro Funcionérios, Belo Horizonte, MG - Brasil).

Consentimento: Li e entendi as informagdes precedentes. Tive a oportunidade de fazer perguntas e
todas as minhas davidas foram respondidas a contento. Este formulario estd sendo assinado
voluntariamente por mim, indicando o meu consentimento para participar do estudo, até que eu decida

0 contrario.

Nome do Paciente: RG:

Assinatura do Paciente:

Assinatura do Pesquisador:

Belo Horizonte, Data: / /
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UNIVERSIDADE FEDERAL DE MINAS GERAIS
COMITE DE ETICA EM PESQUISA - COEP

Parecer n2. ETIC 560/08

Interessado(a): Prof. Anténio Licio Teixeira Junior
Departamento de Clinca Médica
Faculdade de Medicina - UFMG

DECISAO

O Comité de Etica em Pesquisa da UFMG — COEP aprovou, no
dia 03 de dezembro de 2008, o projeto de pesquisa intitulado "Hepatite
C e transtornos psiquiatricos" bem como o Termo de Consentimento
Livre e Esclarecido.

O relatério final ou parcial devera ser encaminhado ao COEP um
ano apés o inicio do projeto.

Profa. Maria Teresa Marques Amaral
Coordenadora do COEP-UFMG

Av. Pres. Antonio Carlos, 6627 — Unidade Administrativa Il - 2° andar — Sala 2005 ~ Cep:31270-901 - BH-MG
Telefax: (031) 3409-4592 - ¢-mail: coep:é:prpg.utmg.br



Secretaria Municipal de Salide de Belo Horizonte

Comité de Etica em Pesquisa Envolvendo Seres Humanos

Parecer 070.2008

Pesquisador Responsivel: Bruno Copio Fabregas

Orientador: Prof Ricardo Andrade Carmo

O Comité de Etica em Pesquisa da Secretaria Municipal de Satide de Belo Horizonte —
CEP/SMSA/BH aprovou em 13 de abril de 2009 o projeto de pesquisa intitulado
“HEPATITE C E TRANSTORNOS PSIQUIATRICOS”, bem como seu Termo de
Consentimento Livre e Esclarecido.

O relatorio final ou parcial devera ser encaminhado ao CEP um ano apos inicio do
projeto ou ao final desde, se em prazo inferior a um ano.

Celeste de Souza Rodrigues

Coordenadora do CEP/SMSA/BH
373161

QRAC A PE

Celasta de Souza Redrigues - B
Goardenadora do Camité de Etica em Pesguiss -

Avenida Afonso Pena 2336, 92 andar. Funciondrios - Belo Horizonte. 30.130-007 - MG.
r TEL.: (31) 3277-5309 FAX: (31) 3277-7768
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VREY
“a _ Prefeitura Municipal de [%:] SuUs
@ Belo Horizonte

COMITE DE ETICA EM PESQUISA-SECRETARIA MUNICIPAL DE SAUDE DE
BELO HORIZONTE (CEP-SMSA/PBH)

Apreciagio de Emenda
Parecer n®070.2008 Ad1A
Protocolo: 070.2008
Titulo da Pesquisa: “Hepatite C e transtomos Psiquidtricos”
Pesquisador: Bruno Copio Fabregas

Objetivo Geral: Avaliar a freqiiéncia de sintomas e transtornos psiquidtricos em pacientes
do Ambulatério Orestes Diniz com hepatite C crénica (HCC) e a sua associacdo com o uso
de interferon alfa/interferon alfa peguilado (IFN-a) e marcadores biologicos.

Proposta de Emenda

O pesquisador solicita modificagio da data prevista para conclusio do estudo, de dezembro de
2012 para dezembro de 2013.

A proposta esta fundamentada na dificuldade de recrutamento de individuos para a avaliacio
longitudinal que atendessem aos critérios de inclusio/exclusdo descritos na metodologia.

Parecer
O projeto cumpriu os requisitos da Resolugio CNS 196/96, tendo sido aprovado pelo Comité
de Etica em Pesquisa da Secretaria Municipal de Satde de Belo Horizonte.

Salienta-se que o sujeito da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu
consentimento em qualquer fase da pesquisa, sem penalizagio alguma e sem prejuizo ao seu
cuidado e deve receber uma cdpia do Termo de Consentimento Livre e Esclarecido, na integra,
por ele assinado.

O pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e
descontinuar o estudo somente apds anélise das razdes da descontinuidade pelo CEP que o
aprovou, aguardando seu parecer, exceto nos casos previstos na Resolugio CNS 196/96.
Eventuais modificagdes ou emendas ao protocolo devem ser apresentadas previamente para
apreciagio do CEP de forma clara e sucinta, identificando a parte do protocolo a ser
modificada e suas justificativas.

Relatérios anuais, a partir da data de aprovagio, devem ser apresentados ao CEP para
acompanhamento da pesquisa. Ao término da pesquisa deve ser apresentado relatério final.

duardo Prates Miranda
Coordenador do CEP-SMSA/PBH

Belo Iorizonte, 29 de janeiro de 2013.
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1. DADOS BASICOS: PROJETO “HEPATITE C E TRANSTORNOS PSIQUIATRICOS”

1.1 N°Ordem:

1.2 Data do preenchﬁaﬁdo formuléario:  /  /

1.3 Investigador (nome): Med.Infect.:

1.4 N°do prontuério: ___

1.5 Data da primeira consultano CTR-DIP: /| [

1.6 Data de nascimento:  / /

1.7 Idade completa no dia da triaga(em anos):

1.8 Sexo: 1. feminino 2. masculino 9.IGN

1.9 Cor: l.branca 2.negra 3.pardo  9.IGN

1.10 Estado civil: ~ 1.solteiro  2.casado/amasiado  3.separado  4.vilvo 8.NA  9.IGN

1.11 Escolaridade (anos completos de estudo):

1.12 Data do diagnéstico da infeccdo pelo virus da hepatite C: /[

1.13.1 Ja fez (ou faz) tratamento antiviral para hepatite C?  1.Sim 2.Nédo 8.NA 9.IGN

1.13.2 Se sim, especificar tipo e data:

1. INF 2. INF+RBV 3.PEG-IFN 4.PEG-IFN+RBV 5. Outro: 8.NA 9.
IG L
Primeiro tratamento: _ Datainicio: __/ [/ Término: _ /[ [ |
Segundo tratamento: _ Datainicio: __/ [/  Término: _ [/ [ |
Terceiro tratamento: _ Datainicio: __ / [/  Término: __ [/ [ |
Quarto tratamento: ~~ Datainicio:  / /  Término: [/ |
1.14.1 Hemotransfuséo 1.Sim 2.Nd 8.NA 9.GN | |__|
1142 Data: __ [ | NA 888888 IGN 999999 I
1.14.3 Uso de drogas ilicitas 1.Sim 2.Ndo 8.NA [
9.IGN |
1.14.4 Uso de drogas ilicitas injetaveis 1.Sim 2.Nd% 8.NA 9.IGN | |__|
1.14.5 Outra (especificar ) 1.Sim 2.Ndao 8.NA 9.IGN
1.15.1 Etilismo atual (no altimo ano)? 1.Sim 2.Ndo 8.NA 9.GN | |_ |
1.15.2 Histodria de etilismo prévio? 1.Sim 2.Nd% 8.NA 09.IGN | |__|
1.15.3 Ha quanto anos parou de beber? 88.NA 99.IGN L]
1.16 Tabagismo: 1. Atual 2. Passado 3. Nunca fumou 8. NA 9. IGN ]
1.17.1 Faz uso continuo de alguma medicacéo? 1.Sim 2.Nd 8.NA 09.IGN |
Especificar
1.17.2 Faz uso continuo de medicamento controlado? -------------------- 1.Sim 2.Ndo 8.NA 09.IGN |
Especificar Espec.
1.17.3 Ja usou algum medicamento controlado? 1.Sim 2.Ndo 8.NA 9.IGN |
Especificar Espec.
1.18.1 Faz tratamento com psiquiatra? 1.Sim 2.Ndo 8.NA 09.GN |
1.18.2 J4 fez tratamento com psiquiatra? 1.Sim 2.Nd 8.NA 09.IGN |
1.18.3 Faz tratamento com psicologo(a)? 1.Sim 2.Ndo 8.NA 9.IGN |
1.18.4 J4 fez tratamento com psicélogo(a)? 1.Sim 2.Ndo 8.NA 9.IGN L
1.18.5 Ja foi internado em hospital ou ala psiquiatrica? ------------------- 1.Sim 2.Ndo 8.NA 09.IGN L
1.18.6 Quantas vezes? NA----88 IGN---99 I
1.18.7 Tempo maximo de internagdo emdias: I | |
1.19 Gen6tipo viral: NA---8 IGN---9 L
1.20 Bidpsia hepatica disponivel? 1.Sim 2.Ndo 8.NA L
9.IGN A A
1.20.1 Se disponivel, data da altima: /[ .
1.20.2 Atividade inflamatéria: 0.A0 1.A1 2A2 3.A3 8.NA 9.IGN |
1.20.3 Fibrose: 0.FO 1.F1 2F2 3F3 4F4 8NA 9.IGN L
1.20.4 Esteatose: 0. Ausente 1. Até33% 2.33-66% 3.>66% 8.NA 9.IGN
1.21.1 Apresenta sinais e/ou sintomas clinicos de insuf. Hepatica?-----1.Sim  2.Ndo 8.NA 9.IGN |
especificar
1.21.2 Hepatocarcinoma 1.Sim 2.Ndo 8.NA ]

9.IGN

1.22 Comorbidades:

1.23.1 Paciente estd em uso de INF ou PEG-IFN Sim Ndo NA IGN




201

ha pelo menos 8 semanas? 1 2 8 9 |___|< Transversal
1.23.2 Paciente fez uso de INF ou PEG-IFN Sim Nd& NA IGN

nos Ultimos doze meses? 1 2 8 9 | |«

Longitudinal
1.24 O paciente e/ou responsavel apos ler e compreender o TCLE Sim Ndo NA
IGN
aceitaram participar do estudo? 1 2 8
1.25 Se NAO, especificar o motivo:
1.26 Obs.:
2. DADOS AMPLOS: PROJETO “HEPATITE C E TRANSTORNOS PSIQUIATRICOS”

2.1 N°Ordem: L

2.2 Data do preenchimeﬁdo formulario: /[

2.3 Investigador (nome): — Med.Infect.:

2.4 N°do prontuério: __

2.5.3 Naturalidade: 1.BH 2.RMBH 3.Interior MG 4.Outro Estado (UF) 5.Outro Pais 9.IGN

Municipio:

2.5.4 Residéncia: 1.BH 2.RMBH 3.Interior MG 4.Outro Estado (UF) 5.0Outro Pais 9.IGN |
Municipio:

2.6.1 Mora sozinho? 1.Sim 2.Ndo 8.NA 9.IGN ||

2.6.2 NUmero de filhos:

2.7.1 Religido: 1.Catdlico Evangélico 3.Espirita 4.Outra 5.N&o possui, porém cré em Deus
6. N&do possui e ndo cré em Deus 9.IGN Especificar:

2.7.2 E praticante? 1.Sim, diariamente 2.Sim, semanalmente 3.Sim, mensalmente
4.Sim, menos que mensalmente 5.Ndo 8.NA 9.IGN

2.8.1 Ocupacéo:

2.8.2 Situagéo trabalhista: Trabalho remunerado no setor formal-------------------- 1
Trabalho remunerado no setor informal----------------- 2
Nao exerce trabalho remunerado 3
NA 8
IGN 9

2.8.3 Previdéncia: 1.Aposentado 2.Aposentado invalidez 3.Aposentado invalidez rel. a HCC
4.Pensionista 5.Auxilio-doenca 6.Auxilio-doenca rel a HCC
7.Ndo recebe beneficio 8.NA 9.IGN

2.9.1 Tem idéia de como foi contaminado pelo virus da Hep.C?
1.Ndo 2.Sim(acha) 3.Sim(convicto) 8.NA 9.IGN

2.9.2 Data provavel da contaminagdo pelo virus da hepatite C: /[
8.NA 9.IGN

2.9.3 Acha que possuia informacdes necessérias para prevencdo da contaminagdo pelo virus
da Hepatite C? 1.Sim 2.Ndo 8.NA 9.IGN

2.9.4 Outros fatores associados & maior prevaléncia de HCC: Sim Nido NA IGN
2.9.4.1 Néo uso/uso irregular de preservativos 1 2 8 9
2.9.4.2 Tabagismo atual 1 2 8 9
2.9.4.3 Cigarros por dia:
2.9.4.4 Tabagismo no passado 1 2 8 9
2.9.45 Anos/mago:
2.9.4.6 Outra DST no passado 1 2 8 9
Especificar:
2.9.4.7 Morador de rua (ou ex-morador) 1 2 8 9
2.9.4.8 Presidiario ou ex-presidiario 1 2 8 9
2.9.4.9 Troca de sexo por alcool e/ou drogas/bens 1 2 8 9
2.9.4.10 Pediu para fazer exame laboratorial para DST -------------------- 1 2 8 9
2.9.4.11 Avaliacéo de risco prejudicada 1 2 8 9

2.9.4.12 QOutro [ —— 1 2 8 9
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2.10 Historia familiar (pais, filhos, irméos, primos, tios, avos) Sim Né&o NA
IGN ]
2.10.1 Depresséao 1 2 8 9 |
2.10.2 Ansiedade 1 2 8 9 |
2.10.3 Bipolar 1 2 8 9 |||
2.10.4 Esquizofrenia 1 2 8 9 |
2.10.5TOC 1 2 8 9 |||
2.10.6 Panico 1 2 8 9 ]
2.10.7 Fobia (social ou especifica) 1 2 8 9 |||
2.10.8 Alcoolismo 1 2 8 9 |||
2.10.9 Dependéncia de droga ilicita 1 2 8 9 L
2.10.10 Dependéncia de droga ilicita injetavel 1 2 8 9 |
2.10.11 HIV, hepatite B ou C 1 2 8 9 |||
2.10.12 Tentativa de suicidio )---1 2 8 9 |
2.10.13 Suicidio consumado )--m-mm- 1 2 8 9 |
2.10.14 Pai, mée, filho ou irméo ja usou medicamento controlado?---1 2 8 9
Especificar:
2.11 Dose IFN-a Dose PEG IFN-a Dose
Ribavirina
212Peso(Kgf) Altura (cm.) _
2.13 Exame fisico (dados positivos):
2.14 Exames laboratoriais (data__ / /)
T¢co_ ~~ TGP___~ Gama-GT_ __ Fosfatasealcalina___
Bbtotal_ , ~ Bbdireta_ ,  Albumina__,  RNI__,
Hem , M Hb H . vcM_.. -
Leucécitos _ Neutrofilos___ Linfécitos
Plaquetas__~~ ~ mil TSH__ , T4 __ , Cargaviral ____ o
Glicose Cr_ , uUr

AVALIACAO ESPECIALIZADA: PROJETO “HEPATITE C E TRANSTORNOS PSIQUIATRICOS”

Data do preenchimento do formulario: /[

M.L.N.I. PLUS -
atual:

ClL__C2__C3__ca

(Maneira )
C5__ C6___

(Maneira )

M.1.N.I. PLUS - passado ou vida

inteira:

Avaliacdo Global de Funcionamento:
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Psicopatologia:

Observagdes:

Check list:

O

Dados basicos

o Mini-mental

o TCLE
PLUS

o Ficha de identificacdo

o Barratt
A

o WHOQOL
D

o BFI

YMRS

o BDI

o HAD

Transversal

o Dados amplos

o Controle

o Caso

O Avaliagdo esp.

o M.IN.L

o AGF

o HAM-
o HAM-
o

o Coleta de sangue

oTO0O oTl oT2 oT3 o




