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RESUMO

Introducdo: A depressao melancdlica € um subtipo de transtorno depressivo
maior (TDM) ao qual, ao longo do desenvolvimento da psiquiatria, psiquiatras
experientes atribuiram como sendo causado por fatores biolégicos, endégenos. A
avaliacdo dos sintomas depressivos pode ser feita através de escalas sintomaticas,
sendo que a escala de depressdo de Hamilton (HDRS-17) é a mais utilizada
mundialmente para a avaliacdo do TDM. Seis itens da HDRS-17 (HAM-D6) (humor
deprimido, sentimento de culpa, trabalho e atividades, ansiedade psiquica, sintomas
somaticos e retardo psicomotor) parecem representar um constructo unidimensional,
homogéneo, possivelmente mais associado a melancolia. Essa escala pode ser
avaliada pela analise estatistica de Rasch, que avalia a escalabilidade do
instrumento, além de realizar um ordenamento da gravidade dos sinais e sintomas
do transtorno. Como a maioria dos tratamentos antidepressivos visa 0 aumento da
transmissdo monoaminérgica, e cerca de um terco dos pacientes ndo alcanca a
remissdo apOs multiplas tentativas de psicofarmacos, tornou-se importante a
investigacdo de novas teorias neurobiolégicas do TDM, como a teoria neurotréfica e
a teoria inflamatéria. A associacao de sinais e sintomas melancolicos da HAM-D6
com variaveis dessas teorias, portanto, podem auxiliar tanto no entendimento da
neurobiologia do TDM, como na busca por novos alvos terapéuticos para o TDM.
Objetivo: O objetivo geral desta tese é avaliar o ordenamento de gravidade
(hierarquia) dos sintomas melancoélicos da HAM-D6 e associa-los a variaveis de
novas teorias neurobiolégicas da depresséo. Esta tese é composta de 5 artigos. O
primeiro artigo objetivou avaliar desfechos clinicos, em pacientes deprimidos,
internados em uma unidade de internacdo psiquiatrica, submetidos a tratamentos
farmacoldgico e eletroconvulsoterapia (ECT). O segundo, realizar a analise de
Rasch da HAM-D6, comparando-a com a HDRS-17, com o objetivo de avaliar as
propriedades de escalabilidade da HAM-D6 e o ordenamento de gravidade desses
sinais e sintomas. O estudo 3 foi um debate tedrico acerca dos sinais e sintomas
presentes na depressao melancolica. O estudo 4 objetivou avaliar a associagédo
entre o Fator Neurotrofico Derivado do Cérebro (BDNF) e os sinais e sintomas da
HAM-D6. O quinto estudo teve como objetivo avaliar a associacdo dos marcadores

inflamatorios Interferon-gama (IFN-y), fator de necrose tumoral alfa (TNF-a) e Inter-






leucinas (IL) 2, 4, 6, 10 e 17 com os sinais e sintomas da HAM-D6. Métodos:
Pacientes admitidos em unidade de internag&o psiquiatrica com diagnostico de TDM,
entre 2011 e 2013, foram avaliados. No estudo 1, foram coletados dados clinicos
com as escalas HDRS-17, Clinical Global Impression (CGl) e Global Assessment of
Functioning (GAF) na admissdo hospitalar e comparados com dados coletados na
alta. Para os estudos 2, 4 e 5 foram utilizados os dados somente da admisséo
hospitalar. A analise de Rasch da escala HAM-D6, no estudo 2, foi realizada no
software RUMM?2020. As associacfes entre os sinais e sintomas da HAM-D6 e os
marcadores bioldgicos, nos estudos 4 e 5, foram através de regressdes lineares
multiplas, controladas para covariaveis confundidoras. Resultados: Estudo 1: Os
pacientes que realizaram ECT apresentaram-se mais graves na admissao
psiquiatrica, em comparacdo agueles que realizaram apenas tratamento
farmacoldgico. As taxas de remissdo e resposta foram semelhantes nos grupos
(58,1% e 84,3%, respectivamente, no grupo ECT; 58,7% e 75,5%, respectivamente,
no grupo psicofarmaco, sem significancia estatistica). Estudo 2: A HAM-D6
apresentou as propriedades de escalabilidade e de possibilidade de ordenamento de
sintomas, enquanto a HDRS-17, ndo. Os sinais e sintomas, em ordenamento
crescente de gravidade, foram humor deprimido, trabalho e atividades, sintomas
somaticos, ansiedade psiquica, sentimento de culpa e retardo psicomotor. Estudo 4:
Menores niveis de BDNF foram encontrados nos pacientes com retardo psicomotor
(reducéo de 10,07ng/ml (IC 95% = 0,71 — 19,43); P = 0,03). Estudo 5: Trabalho e
atividades foi associado a menores niveis de TNF-a (B = -0,18; P = 0,04) e maiores
niveis de IL-10 (B = 0,2; P = 0,03). Humor deprimido foi associado a maiores niveis
de IL-4 (B = 0,23; P = 0,02). Retardo psicomotor apresentou maiores niveis de IL-6
(B = 0,21; P = 0,02). Conclusfes: A HAM-D6 parece representar um constructo
unidimensional (depressdo melancdlica), com seus sintomas podendo ser
ordenados em gravidade. Sintomas menos graves como trabalho e atividades e
humor deprimido foram associados a um padrdo de resposta anti-inflamatério. O
sinal mais grave, retardo psicomotor, foi associado a um padrao pro-inflamatério
(aumento de IL-6) e a diminuicdo de BDNF. Esses achados podem contribuir para

encontrar alvos mais especificos para novos alvos terapéuticos da depressao.

Palavras-chave: Depressédo, Melancolia, Psicometria, Inflamacao, Neurotrofina






ABSTRACT

Introduction: Melancholic depression is a subtype of major depressive disorder
(MDD) which as attributed as being caused by biological, endogenous variables. The
depressive signs and symptoms are possible to be evaluated through symptomatic
scales, with the Hamilton depression rating scale (HDRS-17) being the most used
worldwide. Six items of HDRS-17 (HAM-D6) (depressed mood, guilt feelings, work
and activities, psychic anxiety, somatic symptoms, and psychomotor retardation)
seem represent a unidimensional, scalable and homogeneous construct, more
associated to melancholia. This scale is possible to be evaluated through Rasch
analysis, which evaluates the instrument scalability and the severity ordering of the
signs and symptoms of the disorder. As most antidepressant treatments aim to
increase monoaminergic transmission, and one third of patients do not achieve
remission after multiple steps of treatment, the investigation of new neurobiological
theories of MDD became important, like the neurotrophic and the inflammatory
theories. Hence, the association between melancholic features of depression and
those neurobiological variables may help both the understanding of the neurobiology
of MDD, and the search for new therapeutic targets of MDD. Objectives: The main
objective of this thesis is to evaluate the severity order (hierarchy) of the melancholic
symptoms of HAM-D6 and associate them to biological variables of new theories of
MDD neurobiology. This thesis includes 5 articles. The objective of the first one was
to compare the clinical outcomes of depressed inpatients submitted to either
electroconvulsive therapy (ECT) or pharmacotherapy. The second one aimed to
perform the Rasch analysis of HAM-D6, comparing to HDRS-17, to evaluate the
properties of scalability of HAM-D6 and the severity ordering of those signs and
symptoms. The third one was a theoretical debate regarding the signs and symptoms
that are present on melancholic depression. The fourth study aimed to evaluate the
association between Brain-Derived Neurotrophic Factor (BDNF) and the signs and
symptoms of HAM-D6. The fifth study objective was the evaluate the association of
the inflammatory markers interferon-gamma (IFN-y), Tumor necrosis factor alpha
(TNF-a), and the interleukins (IL) 2, 4, 6, 10 and 17 with the signs and symptoms of
HAM-D6. Methods: Inpatients from a psychiatric unit with MDD were recruited from






2011 to 2013. In the 1%t study, clinical data, such as the HDRS-17, Clinical Global
Impression (CGI) and Global Asessment of Functioning (GAF) were collected in the
hospital admission and compared to those collected in the discharge. For the 2"9, 4th
and 5™ studies, we used data only from the admission. The Rasch analysis of HAM-
D6, in the 2" study, was performed in the RUMM2020 software. The associations
between the signs and symptoms of HAM-D6 and the biological markers, in the 4%
and 5" articles, were made through multiple linear regressions, controlled for
covariates. Results: Study 1: Patients who made ECT were more severe in the
admission, in comparison to those who were only submitted to pharmacotherapy.
Remission and response rates were similar between the groups (58.1% and 84.3%,
respectively, in the ECT group; 58.7% and 75.5%, respectively, in the
pharmacotherapy group, nonsignificant). Study 2: HAM-D6 presented the properties
of scalability and the possibility of ordering their signs and symptoms, while HDRS-17
did not. The signs and symptoms, ordered by crescent severity, were depressed
mood, work and activities, somatic symptoms, psychic anxiety, guilt feelings, and
psychomotor retardation. Study 4: Lower levels of BDNF were found only among
patients with psychomotor retardation (mean reduction of 10.07ng/ml (IC 95% = 0.71
— 19.43); P = 0.03). Study 5: Work and activities were associated to lower levels of
TNF-a (B = -0.18; P = 0.04) and higher levels of IL-10 (B = 0.2; P = 0.03). Depressed
mood was associated to higher levels of IL-4 (B = 0.23; P = 0.02). Psychomotor
retardation presented higher levels of IL-6 (B = 0.21; P = 0.02). Conclusion: Our
findings support that HAM-D6 seems to represent a unidimensional construct that
may represent melancholic depression. Less severe symptoms, such as work and
activities and depressed mood were associated to an anti-inflammatory pattern
(lower levels of TNF-a, and higher levels of IL-4 and IL-10. The most severe sign of
melancholic depression, psychomotor retardation, was associated with a pro-
inflammatory pattern (higher levels of IL-6) and lower levels of BDNF. These findings

may contribute to find more specific targets to novel treatments for MDD.

Keywords: Depression, Melancholia, Psychometrics, Inflammation, Neurotrophins.
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1 INTRODUCAO

O transtorno depressivo maior (TDM) € um dos transtornos psiquiatricos mais
prevalentes na populagdo, tanto na comunidade, como em um contexto de
atendimento psiquiatrico (KESSLER et al., 2005a). Além disso, em 2010, quando a
Organizacdo Mundial da Saude (OMS) apresentou um relatorio estimando a
magnitude das consequéncias desse transtorno na populagéo através da medida de
anos de vida ajustados de incapacidade (do inglés, DALYs), o TDM destacou-se
como uma das principais condi¢des de saude com impacto negativo (FERRARI et
al., 2013).

Atualmente, a maneira mais utilizada para se realizar o diagnéstico do TDM é
através dos critérios da 5% edicdo do Manual de Diagnéstico e Estatistica dos
Transtornos Mentais (DSM-5), da Associacdo Americana de Psiquiatria (AM.
PSYCHIATRY ASSOC., 2013). De acordo com o DSM-5, um paciente pode receber
o diagnostico de TDM, caso apresente 5 ou mais sinais e sintomas em uma lista de
9 caracteristicas clinicas. Ostergaard (2011) observou que uma importante limitacao
dos critérios do TDM pelo DSM-IV (e, consequentemente, do DSM-5) € que, quando
realizamos uma analise através da combinacdo de 5 sintomas dentre todos os
critérios, até 1497 diferentes apresentacdes clinicas podem existir sendo parte do
mesmo constructo do TDM.

O problema dessa heterogeneidade de apresentacdes clinicas é ainda mais
relevante quando se percebe que ha uma tendéncia dos psiquiatras em reificar os
critérios do DSM-5 (HYMAN, 2010). Ou seja, muitas vezes 0s critérios sao utilizados
nao como uma ferramenta para identificar um constructo de transtorno mental, mas
sim como a definicdo do proprio transtorno em si. Esse fenbmeno € importante de
ser levado em conta especialmente quando estamos tentando identificar constructos
psiquiatricos historicamente descritos, como a melancolia, um subtipo depressivo
tradicionalmente considerado como sendo um transtorno mais grave e mais
relacionado a variaveis bioldgicas (HARALD; GORDON, 2012; TAYLOR; FINK,
2008).

A depressdo melancélica é um subtipo de TDM a qual psiquiatras experientes

sempre atribuiram a origem dos sintomas como sendo da ordem bioldgica,
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endogena (PARKER et al., 2017). Essa visdo era apoiada porque esses pacientes
parecem apresentar mais determinantes biolégicos e genéticos; sintomatologia mais
grave; maior evidéncia de anormalidades do eixo hipotalamico-hipofisario; menor
resposta a placebo e resposta superior a psicofarmacos e eletroconvulsoterapia
(BOLWIG; SHORTER, 2007; HARALD; GORDON, 2012; SHORTER, 2007).
Entretanto, apesar de a selecéo desses pacientes poder ajudar na compreenséo dos
mecanismos bioldgicos do TDM, a caracterizacéo e identificacdo desses individuos

ainda é problematica e ainda passivel de discussdo (PARKER et al., 2017).

Em uma tentativa de melhor elucidacdo dos sintomas melancélicos do TDM,
Bech et al. (1975) quantificou a gravidade de sintomas melancolicos avaliados pelos
psiquiatras considerados mais experientes na Dinamarca na época do estudo, e
comparou-a com a escala psicométrica mais frequentemente utilizada no mundo, a
escala de depressdo de Hamilton (do inglés, HDRS-17) (HAMILTON, 1960). Neste
estudo, o autor constatou, empiricamente, que a HDRS-17 ndo era capaz de estimar
corretamente a gravidade da melancolia avaliada por esses profissionais; entretanto,
guando utilizados apenas 6 sinais e sintomas da HDRS-17, esses foram capazes de
se correlacionar melhor com a avaliacdo psiquiatrica (Figura 1). Inimeros estudos
publicados posteriormente, sumarizados em uma revisdo sistematica, mostraram
gue, quando utilizada essa subescala da HDRS-17 (a qual passaremos a chamar de
HAM-D6), ela apresenta melhores capacidades psicométricas e um maior tamanho
de efeito que a HDRS-17 em tratamentos com psicofarmacos, o que corrobora com
a hipotese de que esses sinais e sintomas podem, de fato, representar um
constructo unidimensional da melancolia e apresentar uma assinatura biol6gica
(TIMMERBY et al., 2017).

Com relacdo a neurobiologia do TDM e da melancolia, algumas grandes
coortes modernas foram capazes de observar que os sinais e sintomas do TDM
podem ser diferentes em termos de substrato biolégico, inclusive genético
(KENDLER; AGGEN; NEALE, 2013; LUX; KENDLER, 2010), de modo que a analise
individual dos sintomas do TDM pode ser uma fonte importante de dados clinicos
(FRIED et al., 2014). Durante a metade e final do século XX, a teoria
monoaminérgica da depressdo — aquela cuja neurobiologia da DM poderia ser
explicada por problemas relacionados a transmissdo sinaptica de serotonina,

noradrenalina e dopamina — foi preponderante, o que fez com que todos os
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farmacos antidepressivos, até o momento, atuassem direta ou indiretamente por
esse mecanismo (DOWLATI et al., 2010). No entanto, mais recentemente, novas
teorias, como a teoria das neurotrofinas cerebrais e a teoria inflamatéria do TDM
(EYRE; BAUNE, 2012), surgiram com o intuito de esclarecer o motivo de cerca de
um ter¢co dos pacientes com TDM néo atingirem remissdo mesmo ap0s multiplas

tentativas de tratamento com antidepressivos (RUSH et al., 2004).

Figura 1 — Comparacéo entre a escala de depressao de Hamilton e a subescala

de 6 itens de Hamilton com avaliacéo clinica feita por especialistas
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Fonte: BECH et al., 1975

Apesar dos avancos no conhecimento da neurobiologia do TDM, como
mencionado anteriormente, e das técnicas psicométricas — que permitem avaliar a
unidimensionalidade, ordenamento da gravidade de sintomas e a capacidade da
medida de escalas de avaliacdo —, até o presente momento nenhum estudo se
propds a avaliar os sinais e sintomas melancoélicos da HAM-D6 individualmente com
0s novos modelos etiologicos propostos do TDM. Por conseguinte, podemos concluir

que a avaliacdo das capacidades psicométricas da HAM-D6 precisa ser replicada, e
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gue a associacao dos seus sinais e sintomas com variaveis biolégicas — como niveis
de neurotrofinas cerebrais e marcadores inflamatdrios — pode ser importante para
uma melhor compreensdo da neurobiologia da depressdo melancélica, além de
fornecer substrato tedrico para o desenvolvimento de novos tratamentos para os

pacientes que sofrem dessa condi¢do psiquiatrica.
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2 REVISAO BIBLIOGRAFICA

2.1 A DEPRESSAO MAIOR SOB A OPTICA DOS CRITERIOS DO DSM-5 E O
CONCEITO DE MELANCOLIA

2.1.1 Epidemiologia da depressao maior e consideragdes iniciais sobre o seu
diagnostico

A maior fonte de dados acerca da prevaléncia do TDM é proveniente do
World Mental Health (WMH) surveys (KESSLER et al., 2005b), que retne dados de
diversos paises do mundo. Através desses dados, estima-se que prevaléncia média
ao longo da vida desse transtorno € de aproximadamente 11,1% em paises em
desenvolvimento e de 14,6% em paises desenvolvidos, com uma distribuicdo de
frequéncia entre sexos de 2 casos em mulheres para cada caso em homens
(BROMET et al., 2011). Isso faz com que os transtornos de humor, juntamente com
os transtornos de ansiedade, sejam as condi¢Bes psiquiatricas mais prevalentes no
mundo (KESSLER et al., 2005a, 2005b).

Além disso, o impacto dessa condicdo na saude da populacdo mundial
passou a receber mais atencdo com o desenvolvimento, por parte da OMS, das
medidas de anos de vida vividos com incapacidade — do inglés, years lived with
disability (YLDs) — e anos de vida ajustados de incapacidade — do inglés, disability
adjusted life years (DALYS), a qual é a soma de YLDs com anos de vida perdidos.
No dltimo relatério de 2010, o TMD apareceu globalmente em 11° lugar em causa
global de DALYs, responsavel por 2,5% de todos os DALYs mundiais. Entretanto, foi
a segunda causa mundial de YLDs, responsavel por 8,2% de todos os YLDs

mundiais, ficando atras apenas da condicdo de dor lombar (FERRARI et al., 2013).

Entretanto, apesar da alta prevaléncia e grande magnitude desse transtorno
na populagéo, o diagnostico do TDM néo & livre de criticas, o que pode tanto causar
problemas nas estimativas citadas, bem como impactar negativamente nos
resultados de pesquisas empiricas, na clinica psiquiatrica e no ensino da psiquiatria
(KENDLER, 2016). Atualmente, o método mais utilizado para diagnéstico do TDM é
atraves dos critérios do DSM-5, os quais estao explicitados no Quadro 1.
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Quadro 1 — Diagndéstico de TDM de acordo com os critérios do DSM-5
(adaptado)

Critérios Diagndésticos

A. Cinco (ou mais) dos seguintes sintomas estiveram presentes durante 0 mesmo
periodo de duas semanas e representam uma mudanca em relacdo ao
funcionamento anterior; pelo menos um dos sintomas € (1) humor deprimido ou (2)
perda de interesse ou prazer.

1. Humor deprimido
Anedonia
Perda ou ganho de peso
Insénia ou hipersonia
Agitacdo ou retardo psicomotor
Fadiga ou perda de energia

Inutilidade ou culpa excessiva

© N o g &~ w D

Diminuigao da concentragao

9. Pensamentos de morte

B. Os sintomas causam sofrimento clinicamente significativo ou prejuizo

C. O episddio nao é atribuivel aos efeitos de substancia ou outra condicdo médica
Nota: Embora sintomas do critério A possam ser considerados como respostas
apropriadas a uma perda significativa (p.ex., luto), a presenca de um episédio
depressivo maior, além da resposta normal também deve ser cuidadosamente

considerada.

D. O episddio ndo é melhor explicado por outros transtornos psiquiatricos

E. Nunca houve um episédio maniaco ou hipomaniaco

Fonte: AM. PSYCHIATRY ASSOC., 2013

Esses critérios, com excecdo da nota apos o critério C, a respeito de perdas,
sdo idénticos aos do DSM-III (1980), cujo foco era eminentemente a confiabilidade
do diagnadstico; ou seja, o grau de concordancia com o qual um grupo de psiquiatras
pode alcancar ao fazer o diagnostico (BECH, 2012). Entretanto, esses critérios
foram estabelecidos através de consenso, em vez de pesquisa empirica (BECH,
2012; KENDLER; GARDNER, 1998). Por exemplo, os critérios do DSM-5 requerem
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um preenchimento de 5 entre 9 sintomas, enquanto os da 102 edicdo da
Classificacdo Internacional de Doencas (CID-10) requerem um preenchimento de 6
de 10 sintomas. Nesses dois manuais, o ponto de corte para a definicdo do
diagnéstico foi baseado no conceito tipolégico e filosofico de que, para algo ser
definido como tal, esse deve apresentar mais da metade das caracteristicas do
fendmeno (BECH, 2016).

Assim, essa definicdo passou a apresentar problemas importantes quanto a
validade do diagnéstico; isso é, a conclusdo que a medida corresponde
acuradamente ao fenémeno real. Por exemplo, quando sdo comparados 0s critérios
do DSM-5 as descri¢des historicas do TDM, o DSM-5 d& menos énfase a sintomas
cognitivos, fisicos e alteragcbes psicomotoras, ao passo que sintomas
neurovegetativos sdo mais valorizados (KENDLER, 2016). Alguns estudos também
indicam que diferencas clinicas relevantes sdo observadas na expressao do TDM
entre sexos, podendo os critérios do DSM-5 representar melhor sintomas mais
prevalentes em mulheres do que em homens (CAVANAGH et al., 2017,
BSTERGAARD, 2018a). Além disso, ha, recentemente, uma crescente tendéncia a
reificacdo dos critérios do DSM-5, o que significa que, frequentemente, psiquiatras
tém-se utilizado dos critérios do DSM-5 ndo como um método para identificacdo do

fendbmeno, mas sim como a propria definicdo dele (HYMAN, 2010).

Todas essas consideracdes acima mencionadas podem ser, pelo menos em
parte, explicadas pela grande heterogeneidade de apresentagdes clinicas que séo
permitidas pelo DSM-5. Uma analise combinatoria feita por Ostergaard et al. (2011)
demonstrou que um total de 1497 diferentes combinagcdes de sintomas s&o
possiveis de existir com esses critérios diagnosticos. A falta de especificidade no
reconhecimento da sindrome depressiva pode justificar tanto a dificuldade em
melhor elucidar a neurobiologia da depressdo (HOLTZHEIMER; MAYBERG, 2011),
quando a heterogeneidade de respostas clinicas aos psicofarmacos atualmente
disponiveis (GAYNES et al., 2009). Além disso, o0 uso dos critérios em pesquisas
clinicas dificulta o reconhecimento de constructos mais homogéneos historicamente
descritos, como o da depressdo melancélica, um subtipo da depressdo que
psiquiatras experientes sempre acreditaram ser mais relacionados a variaveis
biologicas (LEVENTHAL; REHM, 2005).
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2.1.2 Reviséo historica do conceito de depressdo melancélica

A definicdo do conceito de melancolia ndo € uniforme ao longo da histéria da
psiquiatria, pois, desde a antiguidade, até as definicbes da psiquiatria moderna —
iniciadas no século XIX e praticamente concluidas no século XX — diferentes énfases
a sinais e sintomas foram propostas (KENDLER, 2017). O termo “melancolia” origina
da Grécia antiga, significando “bile negra”, pois fazia parte da teoria dos humores de
Hipécrates (JACKSON, 1978). De acordo com Hipocrates, haveria 4 humores —
sangue, bile amarela, bile negra e fleuma —, e quando havia algum desbalanco de
um sobre os outros, aconteceria a doenca. Assim, havia a doenca melancolia, o
humor melancolia (bile negra) e o temperamento melancélico, o que fez com que
Hipdécrates, traduzido por Jones & Withington (1868), fizesse a primeira descricdo de

uma sindrome aparentemente depressiva:

A urina dessa paciente estava completamente preta, fina e aquosa.
Estava presente o coma, aversdo a comida, desanimo, insonia,
irritabilidade, inquietacé@o, a mente afetada por melancolia.

Entretanto, conforme apontam Berrios e Porter (1995), a ideia atual que se
tem dos transtornos afetivos (depressdo e mania) data da segunda metade do
século XIX através da transformacdo dos conceitos historicos de melancolia e
mania. Até os anos iniciais do século XIX, a melancolia era um conceito que
abrangia diversas apresenta¢des clinicas, cujo denominador comum era a presenca
de poucos (em vez de muitos) delirios. Ou seja, até aquela época, € possivel que
casos leves do que hoje consideramos esquizofrenia pudessem ser diagnosticados
como melancolia, ao passo que pacientes gravemente deprimidos talvez ndo o
fossem (BERRIOS; PORTER, 1995).

Ao final do século XIX e inicio do século XX, impulsionados pelo crescimento
da medicina cardiovascular, passou a ganhar popularidade o termo “depressao”, que
significaria uma reducao de alguma funcéo (BERRIOS, 1988); portanto, os estados
depressivos seriam um estado de “depressdo mental”. Ainda na primeira metade do
século XX, Kraepelin foi quem consolidou, de fato, esse termo, ao aglutinar suas

descri¢cdes clinicas de melancolia simples, estupor, melancolia grave, melancolia
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fantastica e melancolia delirante, todos sobre a nomenclatura dos “estados
depressivos” (TREDE et al., 2005).

Kraepelin, até a 72 edigdo do seu “Livro de Clinica Psiquiatrica para
Estudantes e Médicos”, cunhou a definicdo da melancolia como sendo uma doenca
‘enddégena”, de origem provavelmente bioldégica, de mau progndstico e néo
relacionada a precipitantes externos (KRAEPELIN; DEFENDORF, 1902). Quando
definiu a “melancolia involutiva”, Kraepelin (1902) foi bastante preciso em definir

essa condicao como sendo de origem biolégica e com sintomas “enddgenos”:

A melancolia é restrita a algumas condicdes de depressdo mental que
ocorrem no periodo de involucdo. Ela deve ser distinguida da melancolia de
outros autores, que aplicam esse termo a qualquer outra condi¢cdo de
depressdo. [...] Melancolia, como dito aqui, representa dois grupos de
casos, que sdo caracterizados por depressao uniforme com medo, varios
delirios de auto-acusacdes, de persecucdo e de uma natureza
hipocondriaca, com moderado turvamento da consciéncia, e um
distarbio do trilho do pensamento, levando a um maior nimero de
casos ap0Os um curso prolongado de deterioragdo mental. Etiologia — a
doenga deve ser vista como uma das evidéncias do inicio da velhice. A
maioria dos casos comeca entre 40 e 60 anos. [...] O comeco é gradual, se
estendendo por meses ou anos. Os pacientes ficam tristes, desanimados e
apreensivos, e ndo veem mais alegria no seu trabalho ou em casa. Séo
tomados por duvidas, medos, e auto-acusacdes, recusando-se a serem
consolados por amigos. (grifo do autor)

Entretanto, Berrios (1991) aponta que na oitava edi¢do do livro de Kraepelin,
ele desiste do conceito de melancolia involutiva com base nos trabalhos de seu
aluno, Dreyfus, quem acompanha os pacientes diagnosticados por Kraepelin como
tendo melancolia, e verifica que o prognostico desses pacientes ndo era tado ruim
como o esperado. Entretanto, a discussédo sobre a melancolia ser um grupo distinto
de outros estados depressivos continuou até o presente momento (KENDLER, 2016;
SHORTER, 2007), sendo inclusive citado por Freud, em Luto e Melancolia, que
influenciou todo o desenvolvimento da psiquiatria durante o século XX (FREUD,
1917):

A melancolia, cuja definicdo varia mesmo na psiquiatria descritiva,
apresenta-se em variadas formas clinicas, cujo agrupamento em uma soé
unidade ndo parece estabelecido, e das quais algumas lembram antes
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afeccOes somaticas! do que psicogénicas. Sem contar as impressoes
disponiveis a qualquer observador, nosso material se limita a um pequeno
namero de casos, cuja natureza psicogénica nao permitia davidas.

Até a década de 1980, apesar de a maioria dos psiquiatras experientes
acreditar que existiam 2 tipos de depressdo — uma melancdlica, enddgena,
autdbnoma, e outra ndo-melancélica, reativa —, essa discusséo perdeu forca quando
a Associacao Americana de Psiquiatria decidiu, no DSM-III (1980), aglutinar todos os
estados depressivos (com excecdo da distimia) em um Unico diagnéstico de TDM
(SHORTER, 2007). Essa discussao foi tdo ampla, que, pouco antes de o manual
completar uma década desde a publicacdo, Zimmerman & Spitzer (1989),
coordenadores da forga tarefa do DSM-III, precisaram publicar um artigo na maior
revista de psiquiatria da época, para justificar 0 seu posicionamento. A
argumentacdo foi com base em nao haver tantos dados empiricos para sustentar
uma divisdo de diagndésticos; entretanto, ressaltaram que mantiveram a melancolia
como um especificador, acreditando que ela poderia vir a se tornar um diagnéstico
independente na quarta edicdo do manual (TAYLOR; FINK, 2008; ZIMMERMAN;
SPITZER, 1989).

Algumas evidéncias empiricas sustentam a melancolia como uma categoria
diagnodstica distinta, principalmente aquelas relativas a resposta ao tratamento
(BROWN, 2007). Tradicionalmente, a depressédo melancdlica ndo seria responsiva a
psicoterapia (THASE; FRIEDMAN, 1999); em contraste, os tratamentos mais
eficazes seriam os antidepressivos triciclicos e eletroconvulsoterapia (RASMUSSEN,
2011). Além disso, a melancolia seria um transtorno de maior gravidade, com baixa
resposta a placebo e hiperatividade do eixo hipotalamico-hipofisario (CORYELL,
2007; LAMERS et al., 2013). A depressédo ndo-melancélica (reativa) teria uma maior
gravidade quando o paciente se depara com estressores maiores, ao passo que
pacientes com critérios clinicos para depressao melancdlica e pacientes com maior
risco genético para TDM teriam maior gravidade de sintomas apds eventos menores
e menos importantes (HARKNESS; MONROE, 2006; KENDLER; THORNTON;
GARDNER, 2001). Pacientes com mais episodios durante a vida também aparentam

1 Na edicdo citada, o tradutor observa que, no original, somatish, caberia a traducdo como
“organicas”, visto que uma doenga somatica pode ser ainda psicossomatica.
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precisar de menores estressores para apresentar um novo episédio (KENDLER,;
THORNTON; GARDNER, 2000). Outra grande coorte recente também apoiou a
versao de Kraepelin de que o TDM tardio pode ser fator de risco para quadros
demenciais (SINGH-MANOUX et al., 2017).

Por fim, os estudos de Parker (PARKER; HADZI-PAVLOVIC, 1996)
defenderam, como caracteristica clinica principal da melancolia a lentificacdo
psicomotora, que poderia ser avaliada através do instrumento CORE e o indice de
Prot6tipo de Melancolia de Sydney (do inglés, SMPI) (PARKER, 2007; PARKER et
al., 2013, 2017). Em 2010, o mesmo pesquisador publicou editorial na revista
American Journal of Psychiatry defendendo uma separagdo da melancolia do
transtorno depressivo maior no DSM-5, porém os critérios permaneceram Como 0S
originais, de 1980 (PARKER et al., 2010).

2.2 A RELEVANCIA NEUROBIOLOGICA DOS SINAIS E SINTOMAS DA
MELANCOLIA E SUA AVALIACAO SOB O PONTO DE VISTA PSICOMETRICO

2.2.1 Os sinais e sintomas individuais do TDM para a compreensdo da sua

neurobiologia

A ideia de que alguns sinais e sintomas do TDM tém maior associagdo com
variaveis biolégicas ndo é apoiada apenas por descricbes histéricas desse
transtorno. Um crescente corpo de evidéncias sugere, por exemplo, que o0s sintomas
individuais do TDM listados pelo DSM-5 podem ser uma fonte importante de

informacao clinica e biolégica (FRIED et al., 2015).

Fried et al., por exemplo, avaliou cerca de trés mil académicos internos com
TDM e percebeu que o estresse tem impacto diferente na gravidade de cada um dos
sintomas depressivos (FRIED et al., 2014, 2015). Enquanto as alteracdes
psicomotoras e o sintoma de perda de interesse foram as caracteristicas clinicas
com maior aumento de gravidade ap0s 0s pacientes serem submetidos a estresse, a
ideacao suicida e problemas relacionados ao sono pioraram em menor magnitude

(FRIED et al., 2015). Além disso, variaveis como sexo, trauma na infancia, historia
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de depressdo, eventos de vida estressores, horas de trabalho e neuroticismo
influenciam diferentemente a gravidade dos 9 sintomas de TDM do DSM-5 (FRIED
et al., 2014). Outro estudo sugere que pode haver multiplos padrdes de diferencas
etiolégicas, curso e tratamento do TDM de acordo com sintomas cognitivos ou
neurovegetativos apresentados (LUX; KENDLER, 2010).

Além disso, em uma coorte de gémeos, Kendler (2013) chegou a concluséo
de que ha padrdes genéticos diferentes que influenciam grupos diferentes de
sintomas do TDM (KENDLER; AGGEN; NEALE, 2013). Enquanto um padréo
genético foi associado a sintomas cognitivos e alteragBes psicomotoras, outros dois
padrdes foram mais associados a sintomas neurovegetativos e sintomas de humor
(KENDLER; AGGEN; NEALE, 2013). Entretanto, embora os transtornos mentais
ainda ndo sejam possiveis de se avaliar com medidas laboratoriais quantitativas, os
niveis de prejuizo e gravidade tém sido representados de maneira bem-sucedida por
escalas de avaliacdo de gravidade (HYMAN, 2010).

2.2.2 A escala de depressdo de Hamilton (HDRS-17) como paradigma na

avaliacao da sintomatologia do TDM

A HDRS-17 é, provavelmente, a escala de avaliacdo sintomética do TDM
mais utilizada no mundo (WILLIAMS, 2001), tendo sido publicada por Max Hamilton
em 1960 (HAMILTON, 1960). Originalmente, ela € composta por 21 itens, embora o
préprio Hamilton tenha ressaltado que os ultimos 4 itens ndo deveriam contribuir
para o escore total, por ndo fazerem parte da doenca, ou serem infrequentes, ou ndo
contribuirem para o escore total de gravidade (WILLIAMS, 2001). Desse modo, a
escala mais utilizada € a composta por 17 itens (Anexo A), em que cada item
representa sinais ou sintomas do TDM, graduados em escalas Likert, com entre trés

a cinco categorias cada.

Hamilton construiu a HDRS-17 com base nos modelos estatisticos de analise
fatorial, tendo sido um dos maiores psicometristas do século XX (BECH, 2012).
Algumas caracteristicas da escala, como boas capacidades de consisténcia interna,
confiabilidade inter-avaliadores, re-teste, e validade convergente e discriminante,

fizeram essa escala, por mais de 40 anos, ser considerada a padrdo-ouro na
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avaliacdo do TDM (BAGBY et al., 2004). Entretanto, diversas criticas tém sido feitas
a esse instrumento como método de avaliacdo da gravidade do TDM, especialmente
na sua utilizacdo para pesquisas empiricas como ensaios clinicos randomizados
(BSTERGAARD, 2018b).

Algumas criticas a HDRS-17 s&o especialmente importantes para considera-
la valida para a avaliacdo dos sintomas do TDM. Primeiro, aparentemente o escore
total parece néo representar a gravidade real percebida por psiquiatras experientes
(BECH et al., 1975). Além disso, mesmo os pontos de corte, na literatura — para
classificacdo do TDM em gravidade minima, média, moderada e grave — parecem
nao ser homogéneos e ndo haver consenso (KRISTON; VON WOLFF, 2011,
ZIMMERMAN et al., 2013). E, finalmente, para a escala ser considerada valida, cada
item deveria refletir uma informacgé&o Unica para a gravidade da variavel latente que
estd sendo estudada — no caso, o TDM (BECH, 2016; JSTERGAARD, 2018b).
Diversos estudos tém mostrado que a HDRS-17 néo preenche esse ultimo requisito,
visto que ele requer um constructo unidimensional para ser avaliado (BECH et al.,
1981; GIBBONS; CLARK; KUPFER, 1993; MOLLER, 2001; SANTOR; COYNE,
2001).

De acordo com deVellis (2016), uma escala pode ser considerada
unidimensional quando os itens dividem, entre si, uma e somente uma variavel
latente em comum, de modo que possam ser combinados para formar uma escala
(DEVELLIS, 2016). Em psicometria, isso significa que os itens devem representar
somente um constructo psiquiatrico ou psicolégico de base, sendo que a
consequéncia disso € poder somar 0s escores dos itens para gerar um Unico escore,

preferencialmente escalar.

2.2.3 A subescala melancélica de 6 itens da HDRS-17 (HAM-D6) como
alternativa a avaliacdo de um constructo mais homogéneo de sintomas

melancoélicos

Bech et al. (1981), em sua tese de doutorado, utilizou-se da definicao
historicamente descrita para melancolia, comparando a avaliacdo clinica dos

psiquiatras considerados mais experientes na Dinamarca com a HDRS-17. Os
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pacientes eram todos pacientes internados por depressdo grave, e foram
considerados com sintomas enddgenos caso, além da alteracdo do humor,
apresentassem pelo menos dois dos seguintes critérios: (1) mudancas na atividade
psicomotora; (2) variacdo diurna dos sintomas; (3) crencas infundadas de baixa
auto-estima. Ao passo que a HDRS-17 total ndo foi capaz de concordar com a
avaliagdo dos psiquiatras, 6 itens da escala foram considerados suficientes e
necessarios para uma melhor concordancia (Figura 1). Os itens da HDRS-17 que
pareceram representar um constructo mais unidimensional e homogéneo foram o
humor deprimido, sentimentos de culpa, trabalho e atividades, retardo psicomotor,
ansiedade psiquica e sintomas somaticos gerais (BECH et al., 1981).

Apoés a construcdo dessa escala, inUmeros estudos posteriores replicaram o
achado de a HAM-D6 ter melhores propriedades psicométricas. Por exemplo, Vvarios
estudos demonstraram que, ao contrario da HDRS-17, a HAM-D6 representa um
constructo unidimensional (BECH et al., 2009, 2014, 2015; BENT-HANSEN; BECH,
2011; LECRUBIER; BECH, 2007). Além disso, é capaz de medir um maior tamanho
de efeito em ensaios clinicos com inibidores seletivos da recaptacdo da serotonina
(BECH et al., 2002; BOESSEN et al., 2013), incluindo uma reandlise psicométrica do
maior ensaio clinico que comparou psicofarmacos para o tratamento da depresséo,
o0 STAR*D (RUSH et al., 2004), a qual concluiu que a HAM-D6 é mais sensivel ao
efeito do farmaco citalopram (GSTERGAARD et al., 2014). Para a desvenlafaxina,
um antidepressivo inibidor da recaptacdo da serotonina e noradrenalina, esse efeito
de maior sensibilidade da HAM-D6 em relacdo a HDRS-17 também foi demonstrado
(BECH et al., 2010). Outro estudo demonstrou que essa capacidade em medir um
maior tamanho de efeito em tratamentos com psicofarmacos pode resultar em um
maior poder estatistico para detectar diferencas entre antidepressivos e placebo
(DSTERGAARD; BECH; MISKOWIAK, 2016).

Revisdo sistemética recente objetivou a avaliagdo das capacidades
psicométricas da escala, e mostrou que a HAM-D6, em compara¢cdo com a HDRS-
17 e a escala de depressdo de Montgomery-Asberg (do inglés, MADRS), foi superior
em termos de escalabilidade, transferabilidade (ou seja, apresenta capacidade
psicométrica semelhante em diferentes sexos e idades), e sensibilidade a mudanca
de gravidade apos algum tratamento (TIMMERBY et al., 2017). Em outro estudo,

todos os ensaios clinicos que avaliaram tratamentos biolégicos e reanalisados com a
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HAM-D6 apresentaram maior tamanho de efeito do que a HDRS-17 (KYLE et al.,
2016). Essas propriedades também foram validadas em culturas diferentes, como a
versao francesa da HAM-D6 (CHAMBON et al., 1990) e uma recente versdo em
hebraico (BACHNER et al., 2013).

Todo esse corpo de evidéncias aponta que a HAM-D6, elaborada inicialmente
com pacientes internados com depressao grave e endogena, é capaz de medir um
constructo unidimensional, o qual parece ser mais ligado a variaveis biologicas —
coerente com a melancolia —, visto que sdo sintomas mais sensiveis a tratamentos

biolégicos.

23 O MODELO ESTATISTICO DE RASCH PARA VALIDACAO DA
UNIDIMENSIONALIDADE E MENSURACAO DA GRAVIDADE DE SINTOMAS DE
ESCALAS DE AVALIACAO

2.3.1 Sobre a importancia das caracteristicas da medida

Tanto os critérios do DSM-5, quanto os itens da HDRS-17, foram
desenvolvidos dentro do ambito da psicometria classica da medida (BECH, 2012).
No primeiro, os critérios (ou itens) séo respondidos de maneira dicotbmica — “sim ou
nao” —, de modo que o paciente apresentard o constructo da medida caso apresente
um determinado numero de respostas positivas (“sim”). No segundo, cada pergunta
apresenta uma graduacdo que pode ir, no minimo, de zero a dois, até, no maximo,
de zero a quatro. Em ambos o0s casos, a psicometria classica ndo foi capaz de
avaliar dois aspectos importantes da medida: a escalabilidade e a mensuracdo da

gravidade (importancia) de cada item.

Em relacdo a escalabilidade, essa propriedade € o reflexo de o quanto a
variavel é capaz de fornecer um escore intervalar, continuo, em vez de
simplesmente ordinal (DA ROCHA et al., 2013). A simples soma de escores nao
garante que o intervalo entre os niameros seja uniforme, o que faz com que nao
possam ser calculados mudancas de escore, como, por exemplo, inferir que a

quantidade de variavel latente de um individuo (ex.: a gravidade da depresséo)
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tenha dobrado ao passar do escore “10” para o escore “20” (DA ROCHA et al.,
2013). Isso também impossibilita que possam ser computados tamanhos de efeito
parametrizados para fins de comparacdo estatistica. A diferenca entre escores
ordinais e escores com propriedade de escalabilidade esta indicada na Figura 2. A

propriedade de escalabilidade € importante para a possibilidade da inferéncia de
mensuracao de um constructo unidimensional (TENNANT; PALLANT, 2006).

Figura 2 — Exemplo de escalas com estruturas ordinal (acima) e escalar
(abaixo)

| Hi {1 , |
0 Bt B 4 567 8 9 wi 2 31 15

Fonte: Chahamovich (2007)

Quanto a mensuracdo da gravidade (dificuldade?) de cada item, essa
caracteristica vem da probabilidade de cada item ser respondido dado que o
individuo apresente uma determinada quantidade da variavel latente (BECH, 2012).
Na teoria psicométrica classica, todos os itens sdo considerados como iguais em
peso, e ndo leva em consideracdo a probabilidade de ele ser respondido pelo
individuo na qual a escala € aplicada (PALLANT; TENNANT, 2007). Portanto, como
exemplo da HDRS-17, o item “ins6nia inicial” (dificuldade em iniciar o sono) tem o
mesmo peso de “ideacgdo suicida”, e ndo leva em consideragao que, enquanto esse
deve ser, provavelmente, respondido apenas por individuos que se apresentem
gravemente deprimidos, aquele deve ser, provavelmente, respondido, inclusive por
individuos com pouca gravidade de depressdo. Esse aspecto da medida é

importante para a compreenséao qualitativa do continuo de gravidade da medida.

2 A dificuldade de cada item sera, em termos psicométricos, a gravidade de cada sintoma ou sinal.



55

2.3.2 O modelo estatistico de Rasch

2.3.2.1 Conceito

O modelo estatistico de Rasch foi desenvolvido pelo homénimo George
Rasch, sendo originalmente construido para avaliacdo de desempenho na area da
educacao, pois um de seus objetivos € possibilitar a discriminacdo entre questdes
faceis e dificeis de serem respondidas (TENNANT; CONAGHAN, 2007). Esse
modelo faz parte do que hoje se considera um conjunto de modelos estatisticos
chamados de “Teoria da Resposta ao Iltem” (TRI) (ANDRICH, 2004) e, de fato,
avaliacdes educacionais modernas como o Exame Nacional do Ensino Médio
(ENEM) e o Test of English as a Foreing Language (TOEFL) utilizam esses modelos
para a parametrizacédo dos escores finais de seus aplicantes (INEP, 2012; WAINER,;
WANG, 2001). Entretanto, ao contrario de outros modelos de TRI, que procuram um
modelo estatistico que explique os dados encontrados, 0 modelo de Rasch tem um
paradigma inverso: ele parte de um modelo unidimensional e escalar e verifica se 0s
dados obtidos se adequam a ele (ANDRICH, 2004).

O modelo unidimensional de Rasch concebe que a probabilidade de sucesso
em uma questdo (ou item, ou sintoma) depende de apenas dois parametros: a
dificuldade da questdo e a habilidade do individuo (BOND; FOX, 2015). Assim,
quanto mais dificil a questdo, mais habilidade um individuo precisard ter para
respondé-la corretamente. Analogamente, quanto mais grave for um sinal ou
sintoma, mais gravemente doente um paciente precisara estar para apresenta-lo.
Esse modelo esta exemplificado na Tabela 1. Consequentemente, os dados
apresentardo a capacidade de escalabilidade e ordenamento de gravidade caso eles
se adequem (mesmo que com algum grau de erro) ao padrdo de respostas

exemplificado na Tabela 1.
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Tabela 1 — Tabela de probabilidades de acerto quando confrontada a
habilidade do individuo com a dificuldade da questéo 2

Itens
Pessoas
J | H G F E D C B A
11 500 .866 .924 .949 .963 .973 .980 .986 .991 .995 .999
10 134 500 .653 .741 .801 .847 .884 .915 .942 .968 .995
9 .076 .347 .500 .603 .682 .746 .801 .851 .896 .942 .991
8 .051 .259 .397 .500 .585 .659 .726 .789 .851 .915 .986
7 .037 .199 .318 .415 .500 .578 .653 .726 .801 .884 .980
6 .027 153 .254 .341 .422 .500 .578 .659 .746 .847 .973
5 .020 .116 .199 .274 .347 .422 .500 .585 .682 .801 .963
4 .014 .085 .149 .211 .274 .341 .415 .500 .603 .741 .949
3 .009 .058 .104 .149 .199 .254 .318 .397 .500 .653 .924
2 .005 .032 .058 .085 .116 .153 .199 .259 .347 .500 .866

1 .001 .005 .009 .014 .020 .027 .037 .051 .076 .134 .500
Fonte: Adaptado de Bond e Fox (2015)

2.3.2.2 O modelo matemaético

A andlise de Rasch pressupfe que a probabilidade de um individuo acertar
uma questdo i (Px) depende unicamente de uma fungdo da diferengca entre a
habilidade do individuo (8) e a dificuldade da questédo (bi). Ou seja, a gravidade do
transtorno e a gravidade do sinal ou sintoma. Esse pressuposto esta expresso,
matematicamente, na coluna A do Quadro 2 (CHRISTENSEN; KREINER; MESBAH,
2012). Porém, ao passo que Px varia de 0 a 1, a diferenca entre 6 e bi pode variar de
-00 a +oo. Portanto, até esse ponto, esses dois parametros sdo apenas equivalentes,
sendo necessario que alguns ajustes matematicos sejam realizados para que eles
possam ficar em pé de igualdade (coluna B do Quadro 2) (WRIGHT; STONE, 1979).

O limite superior da equagéo pode ser resolvido transformando a Px em Odds da P«

3 As letras representam a dificuldade dos itens e os nimeros em negrito representam a habilidade
das pessoas. A dificuldade dos itens diminui de K a A, enquanto a habilidade das pessoas aumenta
de 1 a 11. Quando um item apresenta uma dificuldade igual a habilidade de uma pessoa, a
probabilidade de acerto é igual a 50% (a probabilidade de erro ou acerto € igual).
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(coluna C do Quadro 2), fazendo com que a Px possa variar de 0 a infinito. J& o
limite inferior pode ser resolvido extraindo-se o logaritmo natural da Odds (coluna D
do Quadro 2) (WRIGHT; STONE, 1979). Assim, podemos igualar a diferenga entre 6
e bi ao logaritmo natural da Odds da Px, pois ambos os lados da equacédo
apresentam os mesmos limites inferior e superior e satisfazem os pressupostos do
Rasch. A coluna E do Quadro 2 demonstra a formula de Rasch deduzida quando se
iguala o logaritmo da Odds da Px a diferenca entre 8 e bi, e, apds, isolando-se a P«

da equacao.

Quadro 2 — Deducédo Mateméatica do Modelo de Rasch

A B C D E
Rasch Probabilidade Odds Ln(Odds) Rasch
0<P<1
P,=f(8-b b 0< —= In | i
 =f(0-b;) | -00<(6-b;) <0 <1-PX<OO -00 < nll_PXJ<oo pX=m
=(6-b)

A: modelo de Rasch simplificado

B: equivaléncia entre probabilidade de acertar a questao (Px) e diferenca entre habilidade do individuo
(0) e dificuldade da questao (b).

C: transformacéo da Px em Odds

D: transformacg&o da Odds de acertar a questao em Ln(Odds)

E: modelo de Rasch completo ao igualar a funcdo da Px a diferenga entre 6 e bi e isolando-se Px
Fonte: Andrich (2010)

O modelo de Rasch também pode ser estendido para quando os itens tém
mais de 1 categoria, como é o caso da HDRS-17. Esse modelo de Rasch é
chamado de Partial Credit, com a férmula derivada apresentada na Equacgédo (1),
que, além de 6 e bj, acrescenta o parametro k para as categorias de cada questao
(PALLANT; TENNANT, 2007).

1nQﬁL)=e—mk 1)

1-Pyk
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2.3.2.3 Ajuste das estimativas da dificuldade dos itens e da habilidade das pessoas

Conforme visto anteriormente, a diferenca entre a habilidade do individuo (0)
e a dificuldade da questédo (bi) & expressa em termos do logaritmo natural da Odds
da probabilidade de acertar a questdo, também chamado de unidade logit. Portanto,
tanto a dificuldade dos itens (gravidade dos sinais e sintomas) quanto a habilidade

das pessoas (gravidade do transtorno) serdo expressas atraves dessa unidade.

Existem pelo menos trés métodos para se realizar a estimativa da dificuldade
dos itens e da habilidade das pessoas através da férmula de Rasch
(CHRISTENSEN; KREINER; MESBAH, 2012; WRIGHT; STONE, 1979). De modo
geral, a primeira etapa do processo € uma estimativa da dificuldade dos itens
através da percentagem de acertos do item (divisdo entre o nUmero de pessoas que
responderam corretamente ao item e o numero total de pessoas) (BOND; FOX,
2015). Apos, extrai-se o logaritmo natural da Odds dessa probabilidade e soma-se
uma constante de modo que a dificuldade média dos itens figue parametrizada em
zero. Isso fard com que tenhamos uma estimativa de dificuldade inicial dos itens, na
unidade logit, com o qual o modelo de Rasch iniciara o processo de estimacao. Até
esse momento, esses logits de dificuldade estdo em um nivel ordinal da medida, os

quais serdo, posteriormente, transformados para o nivel escalar.

Uma vez que se tenha calculado uma estimativa inicial da dificuldade dos
itens, conseguimos estimar a probabilidade de uma pessoa com uma dada
habilidade de acertar cada item, através da formula de Rasch. Por exemplo, quando
uma pessoa com habilidade de 2 logit encontra um item com dificuldade de 2 logit, a

probabilidade de acerto é de 0,5 (Equacao 2).

ef-b;

= = =05 @

1+e

X

Caso 0 mesmo item seja respondido por uma pessoa com habilidade de 3
logit, a probabilidade de acerto € 0,73 (Equacdo 3) e, consequentemente, a

probabilidade de erro é 0,27.

e0-b;

P = gy = = 0,73 3

1+e
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A multiplicacdo das probabilidades de ocorréncias dos acertos e erros dos
itens observados em uma pessoa € a probabilidade de a pessoa encontrar-se
naquele nivel de habilidade, conforme mostra a Figura 3. (WRIGHT; STONE, 1979).

Figura 3 — Exemplo de probabilidades de respostas estimadas ao confrontar-se

pessoa com habilidade 8 e item com dificuldade bi

Questdo Questdo Questdo Questdo Questdo
4 g ¢ e ; _ Dificuldade dos
'1 5 ; L'l ; " itens, em Logits
Pessoa 1 Acerto Acerto Acerto Erro Erro
Probabilidade de ocorréncia* Probabilidade total**
1 logit 0,5 0,27 0,12 0,95 0,98 0,015
o | 2logit 0,73 0,5 0,27 0,88 0,95 0,082
E 3 logit 0,88 0,23 0,5 0,73 0,88 0,206
% 3,59 logit 0,93 0,83 0,85 0,60 0,80 0,241
= 4 logit 0,95 0,88 0,73 0,5 0,73 0,222
5 logit 0,98 0,95 0,83 0,27 0,5 0,111

* Probabilidade de acertar (no caso, questdes 1, 2 e 3) ou errar (no caso, questdes 4 e 5)

cada questao, calculada através da férmula de Rasch

** Probabilidade de a Pessoa 1 pertencer a esse nivel de habilidade, calculado através da
multiplicagdo das probabilidades de ocorréncia das respostas observadas neste individuo
Fonte: adaptado de Wright e Stone (1979)

Assim, com os itens inicialmente estimados em dificuldade, pose-se passar
para a segunda etapa do processo, que € uma estimativa da habilidade dos
individuos. Esse célculo é realizado através do método de Maximum Likelihood
(ANDRICH, 2010). Observe que, na figura 3, hd& um aumento da a probabilidade total
de pertencer a uma determinada habilidade quando a habilidade varia de 1 a 3,59
logits. Entretanto, a partir desse nivel, a probabilidade total passa a diminuir, 0 que
significa que a habilidade de 3,59 logit tem a maior probabilidade total de representar
a habilidade verdadeira do individuo (WRIGHT; STONE, 1979). Essa avaliacdo é
feita, computacionalmente, através de uma funcdo matematica, cuja derivada (ponto
maximo de probabilidade) sera a habilidade estimada para cada um dos individuos.

Esse processo é novamente repetido para os itens (utilizando-se 0s novos
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parametros de habilidade das pessoas), e, assim, inicia-se um processo iterativo
com interrupcdo em um valor de convergéncia pré-estabelecido. Ao final do
processo, € possivel obter dificuldade de cada item e a habilidade de cada pessoa

em uma variavel escalar.

Um sintoma mais grave significa que, para que ele ocorra, o individuo
necessitara ter muita gravidade da doenca em questdo. Portanto, quando ha a
presenca de um sintoma considerado grave, € provavel que outros sintomas de
menos gravidade também estejam presentes, visto que itens mais faceis de serem
respondidos tém maior probabilidades de serem respondidos corretamente por

pessoas com maior habilidade.

2.3.2.4 Medidas de adequacédo ao modelo de Rasch

Ao contrario dos outros modelos de TRI, que procuram o modelo que melhor
expliqguem os dados, o0 modelo de Rasch parte de um modelo pré-estabelecido e
avalia se os dados se adequam ao modelo (ANDRICH, 2004). Para essa avaliacao,

alguns parametros séo utilizados, conforme exemplificado no Quadro 3.

A unidimensionalidade diz respeito a caracteristica do instrumento de avaliar
um unico traco latente, de modo que os dados possam ser medidos em uma Unica
dimensao escalar (“régua”). Ela pode ser avaliada por 3 critérios, mostrados no
Quadro 3 (SAMPAIO; GOETZ; SCHRAG, 2012; TENNANT; PALLANT, 2006). O
altimo critério de unidimensionalidade, de simples adequa¢cdo ao modelo de Rasch,
ndo é suficiente para determinar a dimensionalidade da escala; entretanto, € um dos
mais robustos quando os dados nao se adequam, pois isso significa que os dados
nao se aproximam do modelo unidimensional que a analise de Rasch construiu
(CHRISTENSEN; KREINER; MESBAH, 2012).
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Quadro 3 — Testes para avaliacdo da adequacao ao modelo de Rasch

Parametro

Teste

Quando é considerado

adequado

Unidimensio-

nalidade

Andlise de componentes
principais dos residuos das

estimativas das pessoas.

O primeiro fator ndo é
responsavel por pelo menos

40% da variancia.

Testes t para amostras
independentes entre as
estimativas das pessoas que
estdo no conjunto mais dificil de
itens e as que estdo no conjunto

mais facil de itens.

Menos de 5% dos testes t
sao significativos, ou caso o
limite inferior do intervalo de
confianga binomial

ultrapasse 5%.

Adequacéo dos itens e das

pessoas ao modelo de Rasch.

Os dados se adequam ao
modelo de Rasch,

simplesmente.

Adequacéo dos

Avaliacdo da normalidade dos

O escore Z dos residuos tem

itens e das residuos dos itens e das uma meédia préxima de O e

pessoas pessoas desvio padréo proxima de 1
X2 e P-valor do X2 entre os X2 baixo e P-valor menor
dados observados e o modelo gue 0,05
de Rasch

Invariancia Andlise de item com Avaliar variaveis que

funcionamento diferencial (DIF)

possam influenciar que itens
tenham funcionamento
diferencial quando os dados

nao se adequam ao modelo

Independéncia

local

Matriz de correlacéo dos

residuos dos itens

Correlacdo <0,3 entre todos

os itens

Aditividade

Andlise de grafico de threshold

(limiares)

Thresholds ordenados

Fontes: (BECH et al., 2015; ROCHA et al., 2012)

A adequacéo dos itens e das pessoas ao modelo € um dos principais testes

para avaliacdo da adequacdo ao modelo de Rasch (ROCHA et al.,, 2012). Na
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verdade, enquanto 0s outros critérios sdo mais pressupostos para que se possa
construir o modelo, esse parametro € o que ira determinar a adequacdo ou nao ao
modelo, caso 0s pressupostos sejam preenchidos. Esse parametro pode ser mais
facilmente visualizado quando analisada a Figura 4. Esse grafico chama-se Curva
de Caracteristica do Item, de modo que cada item apresenta a sua curva. No eixo x
esta representado a habilidade das pessoas (em logit) e, no eixo y, estd a
probabilidade de acertar a questdo. Os quatro pontos adjacentes a curva sao as
meédias observadas das pessoas em cada intervalo de logits. A diferenca entre
esses pontos e a curva calibrada é chamada de residuo e esse pode ser calculado
tanto para os itens como para as pessoas. Para que eles sejam considerados
adequados ao modelo de Rasch, eles devem assumir uma distribuicdo normal
(escore Z com média proxima de 0 e desvio padrdo proximo de 1) e uma estatistica
nao significativa do Qui-quadrado das discrepancias entre os escores observados de
todas as pessoas e 0s seus valores esperados pelo modelo (RUMM LABORATORY
PTY LTD., 2004).

Figura 4 — Exemplo de Curva de Caracteristica do Item

T

0.5

ME T W< O TOo @D xm

o0 . ] ' 1 . 1 ' 1 .
.2 1 0 1 2 3
Person Location [logits)

Fonte: RUMM Laboratory PTY LTD., 2004

A invariancia é a propriedade de n&o haver outras variaveis que influenciem

um item a ter comportamento diferencial (por exemplo, sexo ou faixa etaria).

A independéncia local € a capacidade de os itens serem respondidos de

maneira independente um do outro. Ela € necessaria, pois, como visto na Figura 3, o
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método de Maximum Likelihood multiplica as probabilidades de ocorréncia dos erros
e acertos dos itens observados para computar a probabilidade de o individuo ter
uma determinada habilidade. Essa multiplicacdo s6 € possivel quando os itens séo
pontuados de maneira independente um do outro (WRIGHT; STONE, 1979).

A aditividade é a caracteristica de cada item em ter categorias ordenadas, de
modo que haja pelo menos uma faixa de habilidade dos individuos em que uma
categoria € mais provavel de ser respondida. Esse parametro pode ser melhor
avaliado na Figura 5. Enquanto, no gréafico A, as categorias ndo estao ordenadas, no
grafico B, ha o ordenamento de categorias apds o colapso de categorias adjacentes.

Figura 5 — Categorias desordenadas e ordenadas conforme os limiares

para resposta (thresholds)

Gréafico A

Depressed Mood Locn=-1,064 Unit=0467 FitRes=-2390 ChiSqP1)=0000 SampleN =283
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Fonte: RUMM Laboratory PTY LTD, 2004
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Além desses testes de adequacdo, a andalise de Rasch permite mais duas
analises adicionais. Primeiro, o calculo de confiabilidade através do Person
Separation Index (PSI), que mede a consisténcia interna de maneira semelhante ao
alfa de Cronbach (RUMM LABORATORY PTY LTD., 2004). Um valor de PSI ou alfa
de Cronbach menor que 0,5 indica uma consisténcia interna ruim, ao passo que
valores maiores que 0,7 indicam uma consisténcia interna aceitavel (BECH, 2012).
Esses valores também séao dependentes do nimero de itens de uma escala (BECH,
2012). A segunda analise € um calculo de poder do teste do X2, pois ele é
dependente do numero de individuos avaliados. Enquanto amostras pequenas
podem gerar resultados instaveis, amostras grandes podem gerar um valor de X2
significativo mesmo com pequenos desvios do modelo de Rasch (GUSTAFSSON,
1980; SAMPAIO; GOETZ; SCHRAG, 2012). Estudos de simulacdo mostram que
uma amostra de aproximadamente 250 individuos pode gerar estimativas acuradas
(LINACRE, 1994, 1996). Portanto, a andlise também permite que seja recalculado
um teste de X2 com um outro tamanho de amostra, permanecendo constante as
mesmas equacdes e os dados avaliados (RUMM LABORATORY PTY LTD., 2004).

2.3.2.5 Interpretacédo dos dados adequados ao modelo de Rasch

Uma vez que os dados tenham satisfeitos os pressupostos da andlise de
Rasch e tenha medidas de adequacdo compativeis com o modelo (Quadro 3),
podemos afirmar que o instrumento avaliado € capaz de medir um constructo
unidimensional através de uma varidvel quantitativa escalar, medida em logits
(BOND; FOX, 2015). Tanto os individuos avaliados passardo a ter um escore de
habilidade parametrizado por essa nova unidade, como também os itens passardo a
ter um escore de dificuldade. Analogamente, isso significa dizer que, quando o
instrumento avalia sinais e sintomas clinicos, tanto os pacientes avaliados como as

variaveis clinicas terdo um escore de gravidade.

A gravidade dos pacientes e dos sinais e sintomas podem ser visualizados
graficamente através do mapa pessoa-item, apresentado na Figura 6. Neste grafico,
apresentam-se dois histogramas espelhados em torno de um Unico eixo x (abscissa)

de gravidade, em logits, o qual se chama de “Location”. O histograma acima do eixo
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X representa a frequéncia dos pacientes localizados ao longo do continuo de
gravidade; o histograma abaixo, a frequéncia dos sinais e sintomas localizados ao

longo do continuo de gravidade.

Através desse grafico, conseguimos inferir duas informacdes importantes.
Primeiramente, se os itens do instrumento apresentam uma variedade de gravidade
o suficiente para discriminar pacientes mais ou menos graves (ROCHA et al., 2012).
Isso pode ser avaliado quando ao longo de todo o continuo de gravidade ha a
presenca de pelo menos um sinal ou sintoma. A segunda informacao é que, agora,
temos uma avaliacdo da gravidade dos itens. Portanto, conseguimos avaliar quais
sinais e sintomas estardo presentes apenas quando O paciente se apresenta em
uma gravidade mais avancada do transtorno. Por conseguinte, também
conseguimos avaliar quais sinais e sintomas estdo presentes mesmo em pacientes
com doenca mais leve. Essa propriedade do modelo de Rasch permite que
avaliemos os itens ndo mais como variaveis isoladas que podem ser respondidas
aleatoriamente; ao contrario, 0s interpretaremos como sendo sinais e sintomas que
se tornam presentes ao longo de um continuo, e que a presenca de um sintoma
mais grave esta condicionada a uma maior probabilidade de ocorréncia de um

sintoma mais leve concomitante.

Figura 6 — Mapa pessoa-item da analise de Rasch
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2.4 NOVAS TEORIAS ACERCA DA NEUROBIOLOGIA DA DEPRESSAO E A SUA
ASSOCIACAO COM CARACTERISTICAS MELANCOLICAS

2.4.1 Introducéo a neurobiologia da depresséo

Embora os mecanismos fisiopatolégicos do TDM néo estejam completamente
elucidados, diferentes linhas de evidéncias indicam que o TDM est4 associado com
alteracdes funcionais e estruturais cerebrais (AAN HET ROT; MATHEW; CHARNEY,
2009). Entre elas, destacam-se alteracdes do eixo hipotalamico-hipofisario-adrenal
(HPA); hiperconectividades e conectividades anormais entre diferentes circuitos
neurais; alteragdes anatdémicas cerebrais, como aumento do volume amigdaliano e
diminuicdo dos volumes do cértex pré-frontal e hipocampo; alteragdes do sono e
ritmo circadiano; alterac6es imunoldgicas; diminuicdo anormal do comprimento de
teldomeros; mudancas em vias de sinalizacdo intracelular, incluindo neurotrofinas;
alteragbes funcionais de neurotransmissores como monoaminas (serotonina,
noradrenalina e dopamina), GABA e glutamato (KAPCZINSKI; QUEVEDO;
IZQUIERDO, 2011; WILLNER; SCHEEL-KRUGER; BELZUNG, 2013).

O mecanismo relacionado as alteragdes da transmissdo de monoaminas € o
mais conhecido e mais extensivamente estudado (MEYER et al., 2006;
SCHILDKRAUT; KETY, 1967), inclusive por conta de todos os farmacos
antidepressivos disponiveis atuarem, pelo menos em parte, através do aumento da
transmissdo monoaminérgica (CIPRIANI et al., 2018). Essa teoria postula que os
sintomas depressivos sdo causados por uma diminuicdo da transmissdao de
serotonina, noradrenalina e dopamina, baseado em evidéncias de que 0s primeiros
farmacos, como inibidores da monoaminoxidase (MAO) e triciclicos atuavam inibindo
a recaptacdo dessas substancias (KAPCZINSKI; QUEVEDO; IZQUIERDO, 2011).
Além disso, evidéncias de que a deplecdo aguda do aminoacido triptofano —
precursor da serotonina — podiam induzir uma resposta depressiva favoreceram
essa hipdtese (BOOIJ et al., 2005; DELGADO et al., 1999).

Em relacdo a subtipos depressivos e, especialmente, o tipo melancalico,
Parker e seu grupo de pesquisa propuseram que alteracbes funcionais

monoaminérgicas e estruturais poderiam ser relacionadas de acordo com o tipo
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depressivo, sendo exemplificado na Figura 7 (MALHI;, PARKER; GREENWOOD,
2005). Segundo essa perspectiva, na figura a esquerda, observa-se uma zona
escura, a qual corresponderia a sintomas de humor, que se intensificam desde a
depressdo nao-melancolica até a depressdo psicética; esse sintoma seria
predominantemente causado por alteracdbes de serotonina. As alteracdes
psicomotoras, caracteristicas da depressao melancdlica, se dariam por alteracdes
de noradrenalina. Por fim, 0os sintomas psicoticos, presentes na depressao psicotica,
seriam causados por mudancas na transmissao dopaminérgica. Entretanto, do ponto
de vista clinico, embora essa teoria pareca fazer sentido, guidelines importantes
sobre o tratamento da depressdo como o da Canadian Network for Mood and
Anxiety Treatments (CANMAT) e o do National Institute for Health and Care
Excellence (NICE) julgam ndo haver evidéncias clinicas o suficiente de que haja
superioridade de algum antidepressivo especifico para a depressdo melancodlica
(KENNEDY et al., 2016; NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE, 2018).

Figura 7 — Alteracdes funcionais e estruturais em subtipos depressivos
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Fonte: MALHI; PARKER; GREENWOOD, 2005

Assim, h& diversas consideracdes sobre a teoria monoaminérgica.

Primeiramente, a simples diminuicdo de monoaminas no cérebro ndo explica a
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laténcia de resposta entre o inicio de a¢do do farmaco e o inicio da melhora clinica,
visto que o0 aumento da transmissdo apO0s a atuacdo do farmaco é imediata
(WILLNER; SCHEEL-KRUGER; BELZUNG, 2013). Além disso, cerca de um tergo
dos pacientes aparenta ndo alcancar remissdo completa dos sintomas, mesmo apés
multiplas tentativas de tratamento com psicofarmacos, como evidenciou o principal
ensaio clinico que comparou diretamente diferentes classes de antidepressivos, o
STAR*D (GAYNES et al., 2009; RUSH et al., 2004). Portanto, novas teorias acerca
da neurobiologia do TDM passaram a ser necessarias para o entendimento desse

constructo.

2.4.2 A hipétese das alteracdes no eixo HPA e suas consequéncias

Uma das principais teorias acerca da biologia do TDM — e que consegue
englobar e complementar as demais — é a teoria das alteracdes do eixo HPA
(WILLNER; SCHEEL-KRUGER; BELZUNG, 2013). O eixo HPA ¢ ativado quando o
estresse promove a liberacdo de hormoénio liberador de corticotrofina (CRH) no
hipotdlamo, o qual estimula a hipofise a produzir o hormdnio adrenocorticotrofico
(ACTH). Esse, por sua vez, estimula o cortex da adrenal a liberar glicocorticoides
endogenos (cortisol) na circulacdo, que, através de feedback negativo no hipotalamo
e hipdfise, limita a ativacdo do eixo. Esse sistema € regulado por duas estruturas
nucleares do sistema limbico, a amigdala e o hipocampo. Enquanto a amigdala
aparenta estimular o eixo HPA, o hipocampo atua contrabalancando esse sistema, o
qual parece ser crucial para a limitacdo do eixo HPA, caso contrario esse ficaria
permanentemente ativado por estimulacdo amigdaliana (WILLNER; SCHEEL-
KRUGER; BELZUNG, 2013). Esse sistema esta apresentado na Figura 8.
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Figura 8 — Eixo hipotalamico-hipofisério-adrenal
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A exposicdo cronica a cortisol parece ser neurotoxico, especialmente no
hipocampo, levando a uma perda de receptores de glicocorticoides e posterior
desinibicdo do eixo HPA (RAISON; MILLER, 2003). A hiperestimulacédo do eixo se
correlaciona com diversas teorias da depressdo, como um estimulo glutamatérgico,
levando a producdo de radicais livres neurotoxicos; a diminuicdo de fator
neurotréfico derivado do cérebro (BDNF), responsavel por um apoio trofico a
estrutura e funcdo neuronal; a liberacdo de citocinas inflamatorias com efeito
citotoxico sobre a microglia (WILLNER; SCHEEL-KRUGER; BELZUNG, 2013).

2.4.3 A teoria neurotréfica no TDM

2.4.3.1 Viséo geral sobre as vias de sinalizacdo intracelulares

As vias de sinalizacdo intracelular s&o responsaveis pelos neurdnios

receberem, processarem e responderem a diferentes informagdes, e sdo ativadas,
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principalmente  por neurotransmissores  serotoninérgicos, noradrenérgicos,
dopaminérgicos e gabaérgicos (KAPCZINSKI; QUEVEDO; IZQUIERDO, 2011).
Assim, essa teoria postula que, ndo seria a simples diminuicdo de monoaminas
responsavel pelo surgimento dos sintomas depressivos, mas Sim processos
intracelulares que levam a ativacdo de fatores de transcricdo e aumento de
expressdo génica de neurotrofinas cerebrais (AAN HET ROT; MATHEW; CHARNEY,
2009).

As neurotrofinas sdo uma familia de proteinas essenciais para o
desenvolvimento do sistema nervoso de vertebrados (CHAO, 2003). Normalmente
sdo sintetizadas como precursoras de neurotrofinas, as quais serdo, posteriormente,
clivadas em proteinas maduras. Elas se ligam a receptores intracelulares do tipo Trk
ou p75, as quais determinardao sua funcdo (CHAO, 2003). As principais vias de
sinalizacdo intracelular sdo as vias da adenilato ciclase, guanilato ciclase,

fosfoinositideo, induzida por célcio, via da Wnt e via da tirosino quinase.

2.4.3.2 O papel do BDNF no TDM e nos seus sintomas

O BDNF € uma das mais bem caracterizadas neurotrofinas cerebrais quanto
ao seu papel na plasticidade sinaptica, e sua possivel contribuicdo para o
desenvolvimento e tratamento de transtornos psiquiatricos (AUTRY; MONTEGGIA,
2012). Ele é sintetizado primeiramente como um precursor chamado de pré-pré-
BDNF, posteriormente clivado em pro-BDNF e finalmente clivado em BDNF
(AUTRY; MONTEGGIA, 2012).

Essa neurotrofina atua eminentemente na via de sinalizacéo intracelular da
tirosina-quinase. Dentre suas funcfes, ela age ativando um receptor de tirosina
guinase intracelular, TrkB, promovendo a sobrevivéncia, desenvolvimento e funcao,
além de prevenir a morte celular programada (apoptose) de neurdnios
(KAPCZINSKI; QUEVEDO; IZQUIERDO, 2011).

Em relacdo ao TDM, estudos indicam que a ativacao do eixo HPA induziria a
redugcdo da expressdo de BDNF, culminando em uma atrofia de neurdnios

hipocampais; além disso, antidepressivos fariam um aumento da expressédo de



71

BDNF, revertendo esse processo patologico (BUS et al.,, 2011; DUMAN, 2004;
NUERNBERG et al., 2016). Inimeros estudos, incluindo meta-analises, indicam que
0S niveis séricos e no plasma de BDNF em pacientes deprimidos, estdo diminuidos
(BOCCHIO-CHIAVETTO et al., 2010; TECHE et al., 2013). Em relacdo ao transtorno
bipolar, estudos ja& mostraram que o BDNF estéa diminuido tanto nas fases maniaca
como depressiva desse transtorno (CUNHA et al., 2006; DUMAN, 2004).

A associacao entre a gravidade do TDM e niveis séricos de BDNF tem se
mostrado negativa na maioria dos estudos, incluindo uma revisdo sistematica com
meta-analise (MOLENDIJK et al., 2014) e um estudo que avaliou a associacao entre
a HAM-D6 e niveis de BDNF (CALDIERARO et al., 2017). Apesar desse achado ter
sido replicado inimeras vezes, poucos estudos objetivaram a avaliacdo de sintomas

individuais do TDM com a neurotrofina.

Um estudo de coorte grande concluiu que a diminuicdo de BDNF n&o poderia
ser atribuido a sintomas depressivos individualmente (BUS et al., 2014) e outro
estudo de casos-e-controles encontrou niveis de BDNF associados a um grupo de
sintomas ansiosos (0 escore total dos itens ansiedade psiquica, somatica, sintomas
somaticos, hipocondriase e insight, da HDRS-17) (SATOMURA et al., 2011). As
principais limitacbes desses estudos, contudo, sdo, no primeiro, a inclusdo de
pacientes ambulatoriais na amostra, cuja analise pode ter sido prejudicada pela
heterogeneidade da sindrome depressiva, e, no segundo, a aglutinacdo dos
sintomas em grupos com sentido clinico, porém sem as avaliagbes empiricas dos
pressupostos de unidimensionalidade e continuo de sintomas. Até o presente
momento, ndo encontramos estudos cujo objetivo fosse a associacao dos niveis de
BDNF com sintomas empiricamente testados como sendo melancélicos em uma
amostra mais homogénea em termos de uma maior gravidade do transtorno e,
consequentemente, com maior probabilidade de apresentar alteracfes bioldgicas

decorrentes dele.

2.4.4 A teoria inflamatéria no TDM

Outra teoria que vem ganhando forca nos ultimos anos, e que se entrelaca

diretamente com a hipotese de hiperativacdo do eixo HPA — e mesmo com a teoria
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neurotréfica — é a teoria inflamatoéria do TDM. Segundo essa teoria, pacientes com
TDM apresentariam maiores niveis de inflamacgdo, levando a efeitos citotoxicos
sobre diversas estruturas cerebrais (MILLER; RAISON, 2016; PARIANTE, 2017;
RAISON; CAPURON; MILLER, 2006).

2.4.4.1 Visao geral sobre o sistema imune

De modo geral, o sistema imune pode ser dividido em sistema imune inato e
sistema imune adaptativo. Enquanto a imunidade inata se refere a respostas
imunolégicas que estdo presentes desde o nascimento, ndo aprendidas, e com
resposta rédpida a patébgenos externos, a imunidade adaptativa depende
fundamentalmente do aprendizado e adaptacdo a patdgenos pelo sistema imune,
principalmente através de linfécitos B e T e producéo de anticorpos (MEDZHITOV;,
JANEWAY, 1997).

Quando ocorre algum tipo de dano celular (ocorrido por infeccdo, por
exemplo), linfocitos B sdo ativados e estimulados a se proliferar, diferenciar a
produzir anticorpos para antigenos patogénicos especificos. Ja os linfécitos T se
dividem em linfécitos T-citotoxicos (CD8) — que reconhecem e destroem células
cancerosas, infectadas ou que estdo danificadas por algum motivo — e linfécitos T-
helper (CD4) — os quais se comunicam com linfécitos B para mediar a resposta
imune apropriada (FURTADO; KATZMAN, 2015). Esses ultimos, juntamente com
macrofagos (parte do sistema imune inato) sdo 0s principais responsaveis pela
producdo de citocinas, substancias responsaveis pela comunicacdo celular e
modulacéo do sistema imune (FURTADO; KATZMAN, 2015).

Os linfocitos T-helper se subdividem em dois principais tipos, Thl (pré-
inflamatorio) e Th2 (anti-inflamatoério), o que faz com que cada subtipo produza
citocinas especificas do seu papel (BERGER, 2000). Assim, a resposta Thl sera
responsavel pela producédo principalmente da citocina pré-inflamatéria interferon
(IFN) e fator de necrose tumoral (TNF), e a resposta Th2 produzira citocinas anti-
inflamato6rias como interleucinas (IL) 4, 10, 5 e 13 (BERGER, 2000). Em um cenario

ideal, o sistema imune seria um balanco entre esses dois tipos de resposta. As
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principais citocinas inflamatérias e suas caracteristicas estdo apresentadas na
Tabela 2.

2.4.4.2 O papel das citocinas inflamatdrias no TDM e na depressédo melancélica

Diversos estudos, incluindo meta-andlises, tém mostrado que niveis de
citocinas pro e anti-inflamatdérias estdo associados ao TDM (DOWLATI et al., 2010;
HILES et al., 2012; KOHLER et al., 2017; LEIGHTON et al., 2018; MARTINEZ-
CENGOTITABENGOA et al., 2016; VALKANOVA; EBMEIER; ALLAN, 2013). Parte
dessa teoria deveu-se as primeiras observacdes de que sintomas depressivos
podiam ser induzidos por citocinas proé-inflamatérias utilizadas para outras
finalidades clinicas, como o tratamento com interferon em pacientes com hepatite B,
e IL-2 para determinados tipos de canceres (WICHERS; MAES, 2002). Foi percebido
gue essas citocinas podiam induzir ao que se chamava de sickness behavior, uma
mudanca drastica do comportamento e da experiéncia subjetiva, caracterizada
principalmente pela desmotivacdo, em pacientes gravemente doentes (DANTZER et
al., 2008).

Além disso, doencas inflamatérias crénicas, como psoriase, doenca
inflamatoria intestinal e artrite reumatoide séo altamente comoérbidas com o TDM,
sendo que grandes ensaios clinicos recentes com esses pacientes, cuja intervencao
tinha como alvo citocinas inflamatérias, mostraram que o tratamento reduziu mais 0s
sintomas depressivos do que outros tratamentos (GORDON et al., 2018; STROBER
et al., 2018). Uma recente meta-analise de ensaios clinicos randomizados também
mostrou que o tratamento anti-citocinas foi superior a placebo para sintomas
depressivos em pacientes com doencas inflamatorias cronicas (KAPPELMANN et
al., 2018).

A maioria dos estudos que avaliou citocinas inflamatérias em depresséo
almejava comparar 0s niveis séricos dessas substancias comparando pacientes e
controles (SCHMIDT et al., 2016). Dentre as alteracdes encontradas, as que tém se
mostrado mais consistentemente replicadas sdo aumento da IL-6 e do TNF-a em
pacientes com TDM (DOWLATI et al., 2010; HILES et al.,, 2012; VALKANOVA,
EBMEIER; ALLAN, 2013).
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Tabela 2 — Citocinas inflamatoérias e suas caracteristicas

Citocina Principais células

produtoras

Caracteristicas

IFN-y

IL-2

IL-4

IL-6

IL-10

IL-17

TNF-a

Linfécitos T-CD4
(Thl)

Linfécitos T

Linfécitos T-CD4
(Th2)

Linfécitos T-CD4
(Thle Th2)

Macréfagos

Linfécitos T-CD4
(Th2)

Linfécitos T-CD4
(Th17)

Macrofagos
Linfécitos T-CD4
(Thl)

Pré-inflamatoria. Modulagéo de respostas pro-
inflamatorias responséavel por matar parasitas
intracelulares e perpetuar respostas auto-imunes.
(FURTADO; KATZMAN, 2015)

Proé-inflamatéria. Promove a ativagéo e proliferacdo de
outros linfocitos T. Estimula a atividade citolitica de
células natural killer e sua producéo de outras citocinas.
Como medicamento, pode ser utilizada em combinacéo
com o TNF-a para melhorar a taxa de respostas a
determinados tipos de canceres (WICHERS; MAES,
2002).

Anti-inflamatoria. Estimula linfocitos B no combate a
patdégenos e inibicdo da secrecéo de IFN-y. (DOWLATI et
al., 2010)

Pro-inflamatéria. E uma das principais citocinas pro-
inflamatorias, com atuagdes diversas no sistema imune
inato e adaptativo, coordenando essas duas respostas. E
uma das citocinas a qual se atribui o “comportamento
doente” (sickness behavior) (WICHERS; MAES, 2002;
ZADKA et al., 2017)

Anti-inflamatoria. Estimula linfécitos B no combate a
patégenos e inibicao da secrecao de IFN-y. (DOWLATI et
al., 2010)

Pro-inflamatéria. Faz parte de outra linha de linfocitos,
menos explorada, de Th1l7. Promove, primordialmente,
inflamacao tecidual. (KORN et al., 2009)
Pré-inflamatéria. Um dos principais responsaveis por
ativacéo do eixo HPA, e o sickness behavior. Tem um
papel importante em doengas auto-imunes, como artrite
reumatoide, psoriase e doencas inflamatorias intestinais.
(BHATTACHARYA; DREVETS, 2016)
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Com relacdo a depressdo melancolica, recente meta-analise indicou uma
tendéncia de essas alteracdes estarem mais pronunciadas neste tipo depressivo,
embora com grande heterogeneidade, principalmente na definicdo da sindrome
(YANG et al., 2018). Alguns estudos encontraram maiores alteracoes do eixo HPA
na depressdo melancolica em comparacdo a nao-melancélica (FINK; TAYLOR,
2007; HARALD; GORDON, 2012; JURUENA et al., 2018; SHORTER, 2007). Outra
revisao sistematica, que avaliou a associacao das citocinas com estruturas cerebrais
em neuroimagem em pacientes deprimidos, constatou que a inflamacéo periférica
aumentada estava correlacionada a diferencas na funcdo de algumas estruturas
subcorticais, e nas regides medial e ventral do cértex pré-frontal (BYRNE; WHITTLE;
ALLEN, 2016). Uma coorte grande também conseguiu constatar que ha uma
associacao positiva entre niveis elevados de IL-6 e diminuicdo de BDNF apenas em

pacientes com depressdo melancolica (PATAS et al., 2014).

Entretanto, poucos estudos se propuseram a avaliar se as alteracdes
imunologicas podem ser atribuidas a sinais e sintomas do TDM, especialmente da
depressao melancdlica. Um estudo reportado em carta a revista JAMA Psychiatry
encontrou alteracdes de proteina C-reativa (PCR) em sintomas relacionados ao
sono, diminuicdo de energia e diminuicdo do apetite, avaliados pelo DSM (JOKELA
et al., 2016). Outro também testou a associacao entre sintomas da HDRS-17 e da
Escala de Depresséo de Beck (BDI-Il) com algumas interleucinas, TNF-a e IFN-y em
uma amostra de 30 pacientes internados e ambulatoriais, e encontrou que um fator
somatico-afetivo da BDI-II (diminuicdo do prazer, interesse, energia ou interesse em
sexo; agitacdo; indecisao; diminuicdo do apetite ou sono; irritabilidade; dificuldade de
concentracdo; fadiga) estava negativamente associado com todas as citocinas
testadas (SCHMIDT et al., 2016). Por conseguinte, faltam estudos que avaliem um
grupo mais homogéneo de pacientes (em relacdo a gravidade do transtorno) e a

associacao de sintomas melancélicos com marcadores inflamatorios.
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3 JUSTIFICATIVA

A HAM-D6 é uma medida de depressdo que, tradicionalmente, tem se
mostrado como possivel de avaliar um constructo unidimensional, podendo estar
mais associada a variaveis biolégicas do TDM (depressédo melancélica). Entretanto,
até o presente momento, ndo houve estudos cujo objetivo principal tenha sido a
construcdo de uma hierarquia de sinais e sintomas desse constructo, de modo a
situa-los no espectro de gravidade da melancolia. Além disso, poucos estudos se
propuseram a associar os sintomas individuais da depressdo melancélica com
variaveis oriundas de novas teorias neurobiolégicas da depressdo. Sendo assim, é
possivel que, utilizando um instrumento mais relacionado ao constructo da
melancolia (biolégico), com caracteristicas de unidimensionalidade e avaliacdo da
gravidade dos sintomas, seja possivel encontrar quais sinais e sintomas podem

estar mais associados a variaveis biologicas do TDM.
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4 OBJETIVOS

4.1 OBJETIVO GERAL

O objetivo desta tese é avaliar empiricamente 0s sinais e sintomas
melancadlicos da depresséo, construindo um espectro de gravidade, e avaliar as suas

associacdes com marcadores biolégicos do TDM.

4.2 OBJETIVOS ESPECIFICOS

4.2.1 Objetivo 1

Avaliar os desfechos de pacientes deprimidos graves em uma internacao
psiquiatrica, comparando aqueles que realizaram eletroconvulsoterapia com os que

nao realizaram.

4.2.2 Objetivo 2

Avaliar a adequagéo da escala HAM-D6 ao modelo de Rasch, permitindo uma
avaliacdo empirica da unidimensionalidade da escala e da constru¢cdo de uma

hierarquia de sintomas ao longo do continuo de gravidade do TDM.

4.2.3 Objetivo 3

Avaliar a associagdo entre niveis de BDNF (teoria neurotréfica) e os sinais e
sintomas da HAM-D6.
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4.2.4 Objetivo 4

Avaliar a associacdo entre niveis de citocinas inflamatdrias, mais
especificamente TNF-a, IFN-y, IL-2, IL-4, IL-6, IL-10, IL-17 (teoria inflamatdria) e os
sinais e sintomas da HAM-D6.
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5 METODOLOGIA

5.1 DELINEAMENTO

Esta tese foi baseada em dados coletados longitudinalmente em uma amostra
recrutada consecutivamente no momento da admissdo e da alta de internacao
psiquiatrica de um hospital geral, e em seguimento de 6 meses apos a alta, fazendo
parte de um projeto de pesquisa em desfechos de pacientes com transtorno mental
grave (n°® 10-0265) (NUERNBERG, 2016; UNIVERSIDADE FEDERAL DO RIO
GRANDE DO SUL, 2010). Os dados desta tese se referem apenas aos pacientes
com diagnostico de episodio depressivo maior no momento da admissdo

psiquiatrica.

Para o artigo 1, foram utilizados os dados longitudinais da admisséo e da alta

hospitalar.

Para os artigos 2, 4 e 5, foram utilizados dados transversais da admissao

hospitalar.

O artigo 3 trata-se de uma carta a revista Bipolar Disorders com debate

acerca do assunto melancolia.

5.2 LOCAL DE RECRUTAMENTO

Este estudo foi realizado na unidade de internacdo psiquiatrica do Hospital de
Clinicas de Porto Alegre (HCPA), localizada em Porto Alegre, Rio Grande do Sul,
Brasil. O HCPA é um hospital geral, de nivel terciario, sendo um hospital de
referéncia no sul do Brasil. A unidade psiquiatrica do HCPA conta com 26 leitos

dedicados ao Sistema Unico de Salde e 10 leitos dedicados a rede privada

Esse hospital se caracteriza pela alta complexidade do atendimento,
recebendo encaminhamentos de diversos locais do estado, o que faz com que, de
maneira geral, os pacientes se apresentem gravemente doentes para internagao.

Por exemplo, o HCPA, no momento da coleta de dados deste estudo, era o Unico
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hospital publico do estado que realizava eletroconvulsoterapia, modalidade de

tratamento indicada normalmente a quadros psiquiatricos refratarios.

5.3 CRITERIOS DE INCLUSAO E EXCLUSAO

Para todos os estudos originais, foram considerados critérios de incluséo
todos os pacientes internados na unidade psiquiatrica do HCPA com mais de 18
anos, diagnosticados com depressao maior através dos critérios do DSM-IV e que
permaneceram pelo menos 7 dias internados. O diagndstico de depressdo maior foi
realizado através de entrevista estruturada pelo Mini International Neuropsychiatric
Interview (M.I.N.I) (LECRUBIER et al., 1998) feita por um psiquiatra ou médico
residente de psiquiatria treinado. O critério de permanecer 7 dias internados foi com

vistas a manter a especificidade de transtorno mental grave na amostra.

Os critérios de exclusdao dos participantes variaram conforme o objetivo de

cada estudo, e estdo descritos em cada artigo individualmente.

5.4 CONSIDERACOES ETICAS

Todos os pacientes elegiveis foram convidados a participar deste estudo, e 0s
gue aceitaram participar assinaram termo de consentimento livre e esclarecido
(Anexo B). Quanto aos pacientes que eram incapazes de consentir devido a
sintomas psicoticos graves, seus familiares ou responsaveis legais foram informados

do estudo e assinaram o termo de consentimento caso aceitassem participar.

Este estudo foi aprovado pelo comité de ética em pesquisa do HCPA, sob o
namero 18-0090.

5.5 INSTRUMENTOS

Os protocolos estruturados para coleta de dados foram aplicados por

bolsistas de iniciacdo cientifica e por residentes de psiquiatria ou psiquiatras. Os
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pesquisadores nao tinham envolvimento com a assisténcia do paciente. Os
protocolos de pesquisa estdo apresentados no Anexo A. As escalas sintomaticas
aplicadas pelos residentes de psiquiatria ou psiquiatras estdo apresentadas na
tabela 3.

Tabela 3 — Escalas sintoméaticas aplicadas nos pacientes incluidos no estudo

Escala Definicao

Clinical Global Impression (GUY, Escala pontuada de 0 (ndo doente) a 6
1976) (extremamente doente), que avalia a impressao
clinica do avaliador

Global Assessment of Escala de avaliacdo de funcionalidade, utilizada

Functioning (AMERICAN como instrumento oficial do DSM-IV. Varia de 0

PSYCHIATRY ASSOCIATION, (funcionamento pobre) a 100 (funcionamento

2000) muito bom)

Brief Psychiatric Rating Scale Escala sintomatica psiquiatrica geral, sendo

(ROMANO; EIKIS, 1996) aplicada a todos os pacientes que participaram
do estudo

Hamilton Rating Scale for Escala de depresséo, aplicada a todos os

Depression (HAMILTON, 1960) pacientes que tiveram diagnostico de TDM pelo
M.LNLI.

5.6 ANALISES ESTATISTICAS

As descricbes das andlises estatisticas especificas de cada artigo estdo
descritas em cada artigo. Para a maioria das analises, foi utilizado o software
Statistical Package for the Social Sciences v. 25. Para a andlise de Rasch, foi
utilizado o software RUMM2020 (ANDRICH; SHERIDAN; LUO, 2004). O software
RUMM2020 foi desenvolvido pelo laboratério de Perth, na Australia, e apresenta
uma interface gréafica intuitiva. Ele € capaz de realizar todos os tipos de analise de
Rasch, tanto para respostas dicotdmicas, quanto para escalas Lickert
(CHRISTENSEN; KREINER; MESBAH, 2012). As figuras do estudo 5 foram feitas no

software R.
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6 ARTIGOS

6.1 ARTIGO 1 — ORIGINAL RESEARCH

A Naturalistic Study of High-Dose Unilateral ECT Among Severely Depressed

Inpatients: How Does It Work in the Clinical Practice?
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Abstract:

Background: Naturalistic studies can be useful tools to understand how an
intervention works in the real clinical practice. This study aims to investigate the
outcomes in a naturalistically treated depressed inpatients cohort, who were referred,
or not, to unilateral ECT. Methods: Depressed adults according to MINI admitted in a
psychiatric unit were divided in unilateral ECT treated and non-ECT treated. Main
outcomes were: depression improvement in Hamilton Rating Scale for Depression
(HDRS-17) scores; response (HDRS-17 improvement 250%); remission (HDRS-17
score <7); length of hospitalization. Results: Forty-three patients were included in
unilateral ECT group and 104 in non-ECT group. No differences of psychotic
symptoms, melancholic features or past manic episode were found between groups.
Unilateral ECT group had a mean HDRS-17 score higher than non-ECT group at
admission (ECT: 25.05+1.03; non-ECT: 21.61+0.69; p=0.001), but no significant
difference was found at discharge (ECT: 7.70+£0.81; non-ECT: 7.40+£0.51; p=0.75).
Unilateral ECT group had a larger HDRS-17 score reduction during treatment (ECT:
18.24+1.18; non-ECT:14.20+0.76; p=0.004). There were no significant differences in
response and remission rates between groups. Unilateral ECT group had longer
mean duration of hospitalization in days (ECT: 35.48+2.48; non-ECT: 24.57+1.50;
p<0.001), but there were no difference in mean time of treatment (ECT
group:27.66+1.95; non-ECT: 24.57+1.50; p=0.25). Conclusions: unilateral high-dose
ECT is still a useful treatment option, in the real world clinical practice, to reduce the

intensity of depressive symptoms in highly depressed inpatients.

Keywords: electroconvulsive therapy, Depressive disorder, Naturalistic Study,
Pragmatic Clinical Trials as Topic
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Background:

Electroconvulsive therapy (ECT) is a well-documented method for the
treatment of several psychiatric conditions [1] and several meta-analyses have
proven its efficacy and safety in the treatment of depressive disorders [2—4].
However, extrapolating the findings of randomized clinical trials (RCTs) and meta-
analyses to clinical practice is still a challenge for clinicians, especially when

analyzing patients with high incidence of somatic and psychiatric comorbidities.

Therefore, when an experienced clinician indicates ECT for a patient, he or
she may do so based on evidence regarding a particular group of patients. In this
context, many indications can be listed. For instance, patients with the psychotic
subtype of depression have higher response rates to ECT than do patients without
psychosis [5] and severely ill patients diagnosed with melancholic depression also
have excellent response rates to ECT [6]. Response rates may also be higher among
the elderly [7]. Furthermore, the fast clinical response produced, which is often faster
than the medication-induced response [8], makes ECT a first-line treatment in urgent
clinical situations such as severe suicidality, severe psychosis, catatonia, and

malnutrition in patients with food refusal secondary to depressive illness [8, 9].

Once the patients have clinical indications to ECT, electrode position is also
another issue to be considered. Bitemporal ECT is the most commonly used
electrode placement in the world [10]. However it causes more cognitive deficits
when compared to unilateral ECT [11]. Based on dosage, unilateral ECT is less
effective than bilateral ECT, but several trials demonstrated that, when delivered in
high doses (e.g. 6x of seizure threshold), unilateral ECT can be as effective as
bitemporal ECT, with fewer cognitive adverse effects [12-15]. Recently, non-
inferiority trial also showed that even twice-week unilateral ECT was not-inferior to

bitemporal ECT in depressed patients [16].

Hence, there are many variables that one must consider when deciding to
indicate ECT for a depressed patient. However, due to ethical reasons such as
patient consent and clinical decisions (e.g., whether to perform invasive therapies on
less severely afflicted patients), ECT is still mainly used to treat severely depressive

patients or patients resistant to conventional therapy. Patients who receive ECT
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typically have mean scores greater than 30 on the Hamilton Depression Rating Scale
- 17 items (HDRS-17) [17].

Although naturalistic studies were not designed to prove the efficacy or
efficiency of a treatment, they can be a useful tool to understand how an intervention
works in real clinical practice. For example, a naturalistic multi-center study
conducted in 12 psychiatric hospitals in Germany showed that the results found in
phase lll trials may be different from those found in patients in “the real world”,
probably because of the strict exclusion criteria of randomized controlled trials
(RCTs)[18]. Moreover, in the field of ECT, response rates in community hospitals

may be less robust than those found in clinical trials [18—20].

Although some naturalistic studies regarding ECT have already been
published [18, 21-24], there are still some limitations that we must consider when
transposing these results to clinical practice. First, the improvement of both ECT
techniques and antidepressant therapy has resulted in a difficult interpretation of
older studies [21]. For example, though the UK ECT review group have reported that
bilateral electrode placement is more effective than right unilateral placement, newer
studies have shown that there are no differences between high-dose unilateral ECT
and bilateral ECT [10, 12, 13, 15]. On the other hand, naturalistic studies conducted
more recently either had ECT as a secondary outcome [18, 23, 24], or did not have a
control group [22]. Furthermore, as far as we know, all of the studies were conducted
in developed countries, and extrapolation of these results to undeveloped or

developing countries is sometimes controversial.

In this context, studies that evaluate current protocols by comparing severely
ill patients that need ECT in real clinical practice with those that do not may be useful
for clinicians who face the challenge of indicating ECT. Therefore, the objective of
this study is to evaluate the outcomes (depression severity, response, remission,
time of hospitalization) of severely depressed inpatients who were referred to receive
high-dose unilateral ECT when compared to patients who were not referred to such

treatment.
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Methods:

We conducted a naturalistic prospective cohort study comparing depressive
inpatients who underwent two different treatment strategies, decided by the assistant
psychiatrist, not involved in the research group: ECT (either alone or with
antidepressant pharmacotherapy) and antidepressant pharmacotherapy alone. The
study was conducted at the psychiatric unit of the Hospital de Clinicas de Porto
Alegre, Porto Alegre, Southern Brazil, between May 2011 and April 2013. Hospital de
Clinicas is a university general hospital of tertiary care. Its psychiatry unit is inserted
in the hospital, attending patients arising from both public health system and health
insurance plans. In addition, the hospital has a strong tradition of performing ECT,
being the only public hospital of its state that performs ECT, a unit of reference in the
south of Brazil. Informed consent was obtained from all patients and the Ethical and
Scientific Committee approved the project (n° 10-265). This study is part of a broader
project that has the aim of following severe mental ill patients after a psychiatric

hospitalization in a tertiary university hospital.

Our main outcome, depression improvement, was assessed through a) the
difference between the Hamilton Depression Rating Scale-17 items (HDRS-17)[25]
scores at admission and discharge, and b) the percentage of patients with responses
(250% improvement in the HDRS-17 total score) and remissions (HDRS-17 score <7)

at discharge.

Secondary outcomes included the duration of hospitalization, as measured by
the number of days between admission and discharge. A corrected time of
hospitalization for the ECT group was also calculated using the difference in the
number of days between discharge and the day of the first ECT session. No
corrections were made in the non-ECT group because, since we evaluated patients
in a tertiary university hospital, pharmacological therapy starts since the first day of
hospitalization. Furthermore, we evaluated Clinical Global Impression (CGl), Global
Assessment of Functioning Scale (GAF), and Brief Psychiatric Rating Scale (BPRS),
both in admission and discharge. The difference between its scores at admission and

discharge (delta) were also compared for both groups.

The psychiatric diagnosis of each patient was made through a structured

interview. The instrument used was the Mini-International Neuropsychiatric Interview
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(MIND[26], which is based on the DSM-IV criteria. The MINI was applied by
psychiatrists who were not involved in patient care. Diagnoses were made one day
after admission. The same physicians who detected major depression using the MINI
also determined the HDRS-17 score at admission. Psychiatric evaluations were

performed again by another physician one day before discharge.

Patients were included based on the following criteria: a) 18 years of age or
more, b) diagnosed with major depression according to the MINI, and c) stayed in the
hospital for at least 7 days. Patients who had drug or alcohol addictions or
dependence as the main diagnosis at admission or whose diagnosis and severity
scales could not be obtained at both admission and discharge were excluded from
the study. Patients’ demographic characteristics were obtained through a
questionnaire and from medical records. Presence of past maniac episode,

melancholic depression and psychotic symptoms were also evaluated by MINI.

Clinical indications of ECT were based on Task Force Report of the American
Psychiatric Association [27], such as resistance of the symptoms to standard therapy,
presence of catatonic symptoms, long episode duration, psychotic depression, or
acute suicide risk. Patients were referred for ECT by clinical indication of the
assistant psychiatrist, without interference from the researchers. We evaluated
patients’ records described by assistant psychiatrist to determine their clinical

indications. Main interventions are described below.

ECT was performed only after informed consent was obtained. All patients
received high-dose (6 times the convulsive threshold), brief-pulse, right unilateral
ECT using the d’Elia position [8]. ECT was performed using Spectrum 5,000Q
(MECTA) [28]. Patients were anesthetized with thiopental (3 mg/kg intravenously)
along with succinylcholine (1 mg/kg intravenously) as a muscle relaxer. The stimulus
intensity was determined by the titrated strategy. The ictal response was recorded
with an electroencephalogram, and the cuff method was used to monitor motor
convulsive activity. An adequate seizure was defined as a myoclonus of 20 s or

longer or an electroencephalographic seizure of 25 s or longer.

ECT procedures were established according to the protocol of Hospital de
Clinicas de Porto Alegre, and ECT was performed as follows: three times a week, in

the morning, in an ambulatory surgical center, in the presence of a psychiatrist and
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an anesthesiologist, and with electrocardiographic and electroencephalographic
monitoring [29].

The number of ECT sessions was based on the clinical judgment of the

assistant psychiatrist for each patient, with a median between 8 and 12 sessions.

Psychopharmacological management was also based on the clinical decision
of the assistant psychiatrist and was based on the general principles of dose
optimization, the combination of two antidepressants, potentialization with different
strategies (e.g., lithium, atypical antipsychotics), or changing to another

antidepressant [30].

For the analysis, patients were divided into two groups: those who received
ECT (ECT group) and those who did not receive ECT (non-ECT group).

Statistical Analysis

We calculated a power of 80% for our sample to identify a difference between
groups of 4 points on the HDRS-17. The mean difference with 95% confidence
intervals (Cls) for each exposure of the baseline was estimated using the Statistical
Package for the Social Sciences software (SPSS, from IBM Company®©, United
States, version 19). The Shapiro-Wilk test of normality was used to test the normality
of the continuous variables between the groups. Since all variables were considered
to have a normal distribution, we used parametric tests. The difference of
improvement between groups was calculated by t-tests for independent samples.
Potential baseline confounders were controlled using Pearson’s correlations and t-
tests for independent samples, with the HDRS-17 total score improvement as the
dependent variable. Response and remission rates were compared by chi-squared

tests.
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Results:

A total of 147 patients were included in the study, with 43 in the ECT group
and 104 in the non-ECT group (Figure 1). The baseline characteristics of both groups
are presented in Table 1. Comparing to non-ECT group, ECT group was older, with
greater percentage of white females, and a higher percentage of previous ECT. We
found no difference of presence of psychotic symptoms, manic episode in the past

and melancholic features between groups.

According to patients’ records described by the assistant psychiatrist, 42
patients received ECT due to refractoriness of symptoms; only one patient received
ECT because of intolerable side effects of pharmacotherapy. Among the 14 patients
in the ECT group who had received ECT previously, 7 of them were admitted with the

specific intention of receiving ECT again.

Figure 1 - Number of inpatients included in the cohort and analysis.

198 patients were diagnosed with Major Depression according to
the MINI between May 2011 and April 2013
|
[ N 1
59 patients received ECT during 139 patients did hot receive ECT during
hospitalization hospitalization
4 N N
16 patients did not complete either the 35 patients did not complete either the
MINI or Hamilton at either admission or MINI or Hamilton at either admission or
discharge because of communication discharge because of communication
difficulties or unpredictable discharge difficulties or unpredictable discharge
times times
- J J
43 patients completed the study 104 patients completed the study

MINI:  Mini-International Neuropsychiatric Interview; ECT:

Electroconvulsive therapy.



94

Table 1 — Characteristics of the 147 psychiatric inpatients in the study

Characteristics General ECT group Non-ECT P
(n=147) (n=43) group (between
(n=104) groups)
Age (£SD) 45.41 (£14.59) 51.12 (x14.85) 43.07 (¥13.88) 0.002*
Number of previous 3.33 (+4.88) 2.9 (£3.13) 5.51 (£5.45) 0.51
hospitalizations (£SD)
Age at the last 41.99 (¥13.90) 48.64 (x15.18)  39.39 (+1.6) 0.004*
hospitalization (xSD)
Sex
Male (%) 57 (38.8) 11 (25.6) 46 (44.2) 0.03*
Ethnicity
White (%) 125 (85) 41 (95.3) 84 (80.8) 0.02*
Other (%) 22 (15) 2(4.7) 20 (19.2)
Had ECT before
Yes (%) 25 (17) 14 (32.5) 11 (10.5) 0.001*
Presence of Melancholia
Yes (%) 99 (72.8) 33 (80.5) 66 (69.5) 0.132
Presence of Psychotic
Symptoms 47 (33.1) 17 (41.5) 30 (29.7) 0.177
Yes (%)
Manic Episode in the
Past 50 (35.5) 17 (42.5) 33(32.7) 0.272
Yes (%)

Number of medications in use:

Antidepressants

0 (%) 53 (35.8) 37 (40.2) 16 (44.4) 0.9
1 (%) 62 (41.9) 45 (48.9) 17 (48.4)
2 (%) 12 (8.1) 9 (9.8) 3(8.3)
3 (%) 1(0.7) 1(1.2) 0
Anticonvulsants
0 (%) 105 (70.9) 33 (84.6) 72 (75.8) 0.46
1 (%) 26 (17.6) 5(12.8) 21 (22.1)
2 (%) 3(2) 1(2.6) 2(2.1)
Lithium
Yes (%) 25 (16.9) 5(12.8) 20 (21.3) 0.19
Typical anti-psychotics
0 (%) 90 (60.8) 60 (65.9) 30 (76.9) 0.27
1 (%) 32 (21.6) 26 (28.6) 6 (15.4)
2 (%) 8 (5.4) 5(5.5) 3(7.7)
Atypical anti-psychotics
0 (%) 49 (33.1) 38 (41.3) 11 (28.2) 0.13
1 (%) 75 (50.7) 51 (55.4) 24 (61.5)
2 (%) 7(4.7) 3(3.3) 4 (10.3)
Benzodiazepines
0 (%) 82 (55.4) 54 (58.1) 28 (71.8) 0.29
1 (%) 49 (33.1) 38 (40.9) 11 (28.2)
2 (%) 1(0.7) 1(1.1) 0

ECT: Electroconvulsive therapy; SD: Standard deviation
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Improvement of scores of the depression scales between the ECT and Not-ECT
Groups

Figure 2 shows the HDRS-17 scores of each group at admission and
discharge. The mean HDRS-17 score of the ECT group (25.05, Cl: £1.03) was
significantly different from the score of the non-ECT group (21.61, Cl: £0.69) at
admission (P = 0.001). However, the scores were not significantly different at
discharge (ECT group: 7.70, Cl: £0.81; non-ECT group: 7.50, CI: £0.51; P = 0.75).
The improvement from admission to discharge was significant in both groups (P <
0.001 for both groups).

When comparing the HDRS-17 improvement scores between admission and
discharge, the mean reduction of the HDRS-17 total score was 18.24 points (Cl:
+1.18) in the ECT group compared to 14.20 points (Cl: £0.76) in the non-ECT group.

This difference was statistically significant (P = 0.004).

Response rates were 84.3% in the ECT group and 75.5% in the non-ECT
group (P = 0.125), and remission was 58.1% in the ECT group and 58.7% in the non-
ECT group (P = 0.55), when analyzing by HDRS-17.

Duration of Hospitalization

The mean duration of hospitalization was 35.5 (Cl: +2.5) days for the ECT
group and 24.6 (Cl +1.50) days for the non-ECT group (P < 0.001). When we
corrected the ECT group’s duration of hospitalization by using the difference between
the time of the first ECT session and that of hospital discharge, the mean time was
27.6 days (Cl: £1.95), which was not statistically different from that of the non-ECT

group (P = 0.25). These data are summarized in Figure 3.
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Figure 2 — Mean Hamilton Depression Rating Scale-17 items (HDRS-17) score

for each group at admission, discharge, and difference between admission and

discharge.
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ECT: Electroconvulsive therapy; Cl: Confidence interval.

Figure 3 — Mean duration of hospitalization of subjects in the ECT and non-ECT

groups

P<0,001
40

35

30

25

20

15

Days of Hospitalization

10 |

Hospitalization Time Corrected Hospitalization Time

W Ect 35.48 (Cl = + 2.48) 27.56 (Cl=+1.95)
W Not-ECT] 24.57 (Cl=+1.50) 24,57 (Cl=+1.50)

ECT: Electroconvulsive therapy; Cl: Confidence interval.
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Control of Potential Confounders and Evaluation of Secondary Outcomes

Potential confounders (age, age of the last hospitalization, number of previous
hospitalizations, sex, ethnicity, and previous ECT) are shown in Table 2. These
values were calculated using the mean difference of the HDRS-17 total score
improvement between groups as the dependent variable. None of the potential
confounders was statistically significant in our study. Although there was a significant
difference in the CGI, GAF and BPRS scales between groups in the admission, the
delta scores between discharge and admission were not significant between groups.
These data are presented in table 3.

Table 2 — Control of Potential Confounders

Pearson'’s correlations between HDRS-17 score improvement and potential
baseline confounders

Pearson’s correlation P
Age -0.013 0.875
Age at the last -0.066 0.553
hospitalization
Number of previous -0.021 0.811

hospitalizations

Mean difference between the HDRS-17 scores at discharge and admission
(improvement) for potential baseline confounders

Mean Mean difference P
difference chart
(x95% CI)
Sex 1.23 (x2.72) —— 0.369
Ethnicity 2.82 (£3.83) — 0.144
Previous ECT 0.04 (£3.75) —— 0.981
-5 0 5 10

HDRS-17: Hamilton Depression Rating Scale-17 items; CIl: Confidence interval; ECT:
Electroconvulsive therapy.
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Table 3 — Secondary outcomes evaluation between ECT and Not-ECT group

Admission Discharge Delta
ECT Not- P ECT Not- P ECT Not- P
ECT ECT ECT
Mean CGlI 571 5.12 0.002*  3.43 3.14 021 225 192 0.14
(=CI) (x0.09) (x0.11) (x0.21) (x0.12) (x0.18) (x0.15)
Mean 30.07 35.52 0.06 60.16 6497 0.13 -29.64 -2945 0.22
GAF (xCl) (x2.06) (£1.62) (x2.97) (x1.64) (x4.07) (x2.41)
Mean 27.37 23.38 0.03* 10.02 871 0.26 17.5 1472 0.97
BPRS (x1.43) (x0.1) (x1.2) (x0.55) (x1.67) (x0.1)
(xCI)

CGl: Clinical Global Impression; GAF: Global Assessment of Functioning; BPRS: Brief Psychiatric
Rating Scale

Discussion:

The main finding of the present study was that, by a naturalistic design, high-
dose unilateral ECT, in clinical practice, is still a useful method to reduce the intensity
of depressive symptoms in highly depressed inpatients. We were able to show that
the patients who received ECT were even more depressed at admission, and yet
they showed very similar outcomes at discharge (HDRS-17, response and remission)
compared to patients who did not receive ECT. This happened due to a longer mean
duration of hospitalization and a greater reduction of depressive symptoms, also
because the ability to reduce the score in ECT patients was the greatest (since they
were more depressed in the baseline). Although naturalistic studies have some
limitations such as lack of randomization, it has the advantage of better representing
the “real world” clinical practice[31]. In contrast, randomized clinical trials, which are
the gold standard in the evaluation of efficacy, have often a limited capacity of
generalization.[18] By this point of view, we could say that the results of these two
models complete each other. Nevertheless, we could say that our results are
consistent with the results found in similar studies [17, 21], though our study has the
added advantage of having a control group that, in the same setting, did not receive
ECT. A similar result was also found in recent clinical trial, although it only included

depressed bipolar patients [32].

Furthermore, the presence of melancholia, bipolar disorder or psychotic

depression was no different between groups, which shows that apparently this is not
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the most relevant data for a clinician to refer a patient to ECT. Clinicians are probably
more likely to opt for ECT based on a broader clinical presentation of the patient,
including depression severity, clinical global impression and a history of previous
ECT sessions. This is consistent with recent meta-analysis that showed that patient
characteristics such as age, psychosis, and melancholic features are less likely to be
good predictors of ECT response [33]. However, we do not have information
regarding past medical history of the patients, which may also have influenced

clinicians to opt for ECT.

The gap between admission and first ECT session also shows that
refractoriness to antidepressant therapy could also play an important role in the
choice of treatment, even for severely affected patients. Since the decision to refer
patients to ECT was made by the assistant psychiatrist, other factors than
refractoriness could also cause the gap between admission and ECT; however, we

have insufficient data to answer this question.

Our study has some limitations. First, our sample size does not have enough
power for subgroup analysis to be performed, though we were able to find results
with statistical significance for the primer outcome. Second, our study was a
naturalistic one, rather than a randomized clinical trial. This design may create a
conservative bias (“against ECT”) since the more severe patients were not randomly
allocated, but instead tended to predominate in the ECT group. However, this design
is more susceptible to confounding bias due to comorbidities between the groups,
such as personality disorders comorbidities or other psychiatric comorbidities. Third,
a wide variety of pharmacological strategies was used in both groups, and was not
controlled for between groups. For example, although we were able to make a
corrected length of hospitalization for the ECT group, we could not do the same for
the non-ECT group (i.e., to compute the length of hospitalization of the effective
pharmacologic treatment). Fourth, since we made the diagnostic evaluation only in
the hospital admission, we were not able to evaluate diagnostic changes during the
hospitalization, such as switches to mania after either ECT or pharmacologic
treatment. Fifth, since ECT was performed in a general hospital that is unit of
reference for other psychiatry centers, the conclusions of this study may be not
extendable to settings of attention. At the same time, our study presents data from a

clinical setting based on decisions made in the real world.
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Conclusions:

Even though the depressed patients who underwent ECT were more severe at
hospital admission, we found that at discharge they were similar to less severe
patients (measured at baseline) who did not need to receive ECT. Clinical indications
for ECT appeared to be based on the depression severity, clinical global impression
and a history of previous ECT sessions. These findings support ECT as a good

choice of treatment for highly depressed patients in the real world.
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Abstract:

Objectives: Melancholic features of depression (MFD) seem to be a unidimensional
group of signs and symptoms. However, little importance has been given to the
evaluation of what features are related to a more severe disorder. That is, what are
the MFD that appear only in the most depressed patients. We aim to demonstrate
how each MFD is related to the severity of the major depressive disorder.

Methods: We evaluated both the Hamilton depression rating scale (HDRS-17) and its
6-item melancholic subscale (HAM-D6) in 291 depressed inpatients using Rasch
analysis, which computes the severity of each MFD. Overall measures of model fit

were mean (£SD) of items and persons residual = 0 (x1); low x2 value; p>0.01.

Results: For the HDRS-17 model fit, mean (xSD) of item residuals = 0.35 (£1.4);
mean (xSD) of person residuals = -0.15 (x1.09); x?2 = 309.74; p<0.00001. For the
HAM-D6 model fit, mean (xSD) of item residuals = 0.5 (+0.86); mean (£SD) of person
residuals = 0.15 (x0.91); x2 = 56.13; p=0.196. MFD ordered by crescent severity were
depressed mood, work and activities, somatic symptoms, psychic anxiety, guilt
feelings, and psychomotor retardation.

Conclusions: Depressed mood is less severe, while guilt feelings and psychomotor
retardation are more severe MFD in a psychiatric hospitalization. Understanding
depression as a continuum of symptoms can improve the understanding of the

disorder and may improve its perspective of treatment.

Key Words: depression; depressive disorder; psychomotor disorders; psychiatric

status rating scales; affective disorders
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Introduction:

Major depressive disorder (MDD) is one of the most frequent psychiatric
disorders both in the community and in psychiatric settings (1). The World Health
Organization presented a report in 2011 estimating that depressive disorders were
the second leading cause of years lived with disability (2). However, several studies
show that MDD is a very heterogeneous syndrome (3-6) that is characterized by
many different presentations and possibly with different risk factors for its individual
symptoms (7,8). Actually, MDD DSM-V (9) are quite similar to DSM-IIl  criteria
released in 1980 (10); there are only minor changes regarding bereavement (11).
Nonetheless, most experts agree that DSM criteria have been chosen through
consensus instead of empirical research (12). Oostergaard et al (2011) showed that
1,497 different presentations of the same syndrome according the DSM-IV criteria (9)
are mathematically possible (13). Therefore, a particular problem is created when we
consider some disorders categorical, while evidence favors a dimensional approach
for them; MDD is a major example (14). Symptoms listed in DSM-V for MDD criteria
seem to have a Gaussian distribution in the general population (15), suggesting that
it may be a diagnostic convention imposed on a continuum of depressive symptoms
(14). Nevertheless, although there is still no quantitative laboratory measures for the
diagnosis and evaluation of severity of MDD, levels of impairment have long been

successfully represented in quantitative scales (15).

In this context, with the improvement of modern psychometrics, we are able to
identify groups of clinical features that result in a unidimensional and homogeneous
syndrome. For example, experienced psychiatrists always considered that MDD
could be categorized between a biological, “endogenous” depression — called
melancholic depression — and a psychogenic, “exogenous” depression — called non-
melancholic depression (16,17). This perception is supported by controversial
evidences that melancholic patients would have genetic and biological determinants;
more severe symptomatology; more evidence of neurobiological abnormalities,
especially of the hypothalamic-pituitary-adrenal axis; low response to placebo; and
superior response to pharmacological and electroconvulsive therapies (5,18-20).
With this concept in mind, Bech et al (1975) found a valid subgroup of six items of the

17-item Hamilton depression rating scale (HDRS-17) (21) that could represent the
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‘core symptoms” of MDD when evaluating melancholic patients by the 17-item
HDRS-17 (21). These six items (which we will now refer as “melancholic features”)
are depressed mood, feelings of guilt, work and interest, psychic anxiety, general
somatic symptoms, and psychomotor retardation. This subscale has been called the
“‘melancholia subscale”, or HAM-D6 (21), and has demonstrated that it can meet the
criteria for unidimensionality. It is also clinically meaningful, more psychometrically
robust, and less likely to mistake side effects of drugs for improvement or worsening
in depression (22,23). Furthermore, even when applied in non-melancholic patients,
the HAM-D6 has shown that it can provide larger effect sizes in clinical trials (24) and
even a need for fewer study participants to demonstrate superior antidepressant
efficacy (25) in comparison to HDRS-17. In addition, according to Bech, the
remaining items of HDRS-17 are unspecific symptoms of physiological reaction to

stress (9 items) or evaluate suicide risk (2 items) (12).

Systematic review of MEDLINE showed that there are still few studies that
have evaluated the HDRS-17 with modern psychometrics (26). Most of them focused
in the assessment of the dimensionality of the scale (27-32), asking, for instance,
“‘what does the Hamilton scale really measure?”(4), suggesting that it could measure
more than one single construct. However, little importance has been given to the
question “are the items of the scale adequate to measure all the continuum of the

severity of depression syndrome?”

In this context, there are already well-established statistical tools to evaluate
the properties of each scale item (melancholic features) and to relate them to the
severity of the disorder. Rasch analysis is one of the most robust tools available. It
computes the probability of patients to score each question related to the items, and
with this data, it generates a scalar score of severity for both the patients and the
items. Thus, in addition to the important property of evaluation of the dimensionality
of the scale, Rasch analysis is able to identify what questions are related to a more
severe disorder. That is, what are the melancholic features that appear only in the
most depressed patients. Indeed, when HAM-D6 was constructed, Bech et al (1981)
used Rasch analysis (31), but the method has been improved since then, making it
possible to work with items with different numbers of categories (33). In his original
study of HAM-D6, Bech showed that work and activities and depressed mood

represent the less severe symptoms, while feelings of guilt and psychomotor
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retardation represent the most severe melancholic features. However, the main
focus of Bech studies was to establish a comparison between scales and showing
the property of HAM-D6 unidimensionality rather than aiming to set up a symptom

hierarchy in the evaluation of melancholic depression (32).

There are some useful reasons to attribute a severity value for signs and
symptoms that have the properties of unidimensionality. First, we can move away
from the view of a single score (sum of items) as a measurement of severity by
focusing on the severity value of each sign or symptom. Second, we can evaluate the
presence or absence of MDD clinical features as a clinical marker of severity or
improvement, respectively. Ultimately, we can understand the MDD syndrome
through the clinical importance of each clinical feature instead of a sum of items that

may be not part of the same underlying syndrome.

The objective of this study is to demonstrate how each clinical feature
measured by HAM-D6 are related to the severity of the syndrome and to build a

hierarchy of MDD signs and symptoms.

Material and Methods

Study Design and Sample Selection:

We conducted a cross-sectional study in a sample of severely depressed
inpatients who were admitted at the psychiatric unit of the Hospital de Clinicas de
Porto Alegre, Porto Alegre, in southern Brazil between May 2011 and October 2013.
Informed consent was obtained from all patients, and the Ethical and Scientific
Committee approved the project. Hospital de Clinicas is a university general hospital
of tertiary care. Its psychiatry unit is within the hospital, and attending patients arise
from both the public health system and health insurance plans, since they are both a

unit of reference in southern Brazil.

Trained psychiatrists or psychiatry graduate students conducted a Mini-

International Neuropsychiatry Interview (MINI) to all psychiatry inpatients at
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admission. If the MINI fulfilled the criteria for MDD, the same evaluator applied
HDRS-17 concurrently. Patients were included if they were 18 years of age or more
and were diagnosed with major depression according to the MINI based on the DSM-
IV criteria. Patients were excluded from the study based on the following criteria:
length of hospital stay was less than 7 days; drug or alcohol addictions or
dependence was the main diagnosis at admission; or severity scales could not be
obtained. We obtained patients’ demographic characteristics through a questionnaire

and from medical records.

Statistical Analysis:

People who collected data from the MINI and HDRS-17 did not participate in
the statistical analysis. Demographic data were analyzed with SPSS® v.21, and
Rasch analysis was performed for both the HDRS-17 and its subscale HAM-D6.
using RUMM2020 (34) software. Subjects who had at least 1 missing value in the

scales were excluded from the Rasch analysis.

The statistical method of Rasch analysis is described elsewhere (35). Briefly,
the Rasch model allows the assessment of the performance of each individual item
(question), rather than the total score, to evaluate the severity of the syndrome. It has
two main characteristics: (1) the ability to verify the dimensionality of an underlying
syndrome; (2) once the scale is accepted as unidimensional, it turns the raw data
(sum of items, i.e., total score) of both the persons and the items in a scalar measure.
The Rasch analysis generates a score of severity called the “Rasch score” using logit
as unit of measurement, which is based on the probability of the persons to answer
each item and generates a scalar (and more precise) variable. This property is valid
not only for persons but for items as well, so we can evaluate the most severe
melancholic features of the syndrome. If one item is measuring a more severe
intensity of the trait than the other, it means that only the more severe patients will
highly punctuate this sign or symptom. With this approach, it is possible to build a
“melancholic features hierarchy” (i.e., ordering) that can identify items’ importance

considering traits as a continuum.
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This is possible because the model is based on an iterative method that
computes the probability of scoring any question by relating the person severity and
the item severity (33): a higher the severity of the person’s intensity of the trait is
associated with the higher the probability to score higher in a severe item (i.e.,
sign/symptom) (36). Taking a school test as an example, we can consider the test as
a series of questions with different levels of difficulty. The most difficult questions will
discriminate the ones with the best performance from the others. Extrapolating to the
psychiatry field, Rasch analysis can find which depressive symptoms are scored
higher only by the most depressed patients. The severity of the symptom is
expressed by the location of the Rasch score (i.e., the higher the number of the
location, the more severe the symptom). Likewise, the depression severity of a single
person is also expressed by the location of its Rasch score. When a person has the
same Rasch score of an item, it means that the person has a 50% probability to
endorse that item. This means that patients who have a Rasch score higher than one

item are more likely to answer the item correctly than to answer it wrongly.

In contrast with most IRT models (which seek the model that best accounts for
the data), Rasch analysis accepts the form of the model and evaluates whether the
data fit that form (37). The Rasch model assumes that the scale is unidimensional,
which can be assessed by three main approaches (32,35,38-40): (a) principal
component analysis of the person residuals, with the scale considered
unidimensional if the first factor does not account for at least 40% of the variance; (b)
independent t tests between persons estimates derived from the highest positive set
of items and person estimates derived from the highest negative set of items,
considered unidimensional when either less than 5% of t tests are significant, or if the
lower bound of the binomial confidence interval overlaps the 5%; (c) if observed data
fit to the Rasch model. The latter approach, although not sufficient to determine the
dimensionality of the scale, specially when different dimensions have equal number
of items contributed to them (40), is one of the most robust. When data does not fit to
the model, it means that the data does not match the mathematically unidimensional
framework that the Rasch analysis has constructed; thus, if Rasch model
assumptions are violated, we probably need a model with two or more parameters to
the persons to describe the data, violating the assumption of unidimensionality
(32,41-43).
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Three overall fit statistics determine the model fit to Rasch analysis: (a) mean
and (b) standard deviation (SD) of the residuals of item-person interaction statistics,
distributed as Z statistics (where having a mean of zero and SD of 1 indicates perfect
fit to the model), and the (c) x2 item-trait interaction (of total items), which should be
nonsignificant, reflecting the property of invariance across the trait. If x2 is low and its
P value is consequently greater than 0.05, then the null hypothesis is not rejected
and the scale is accepted to fit the Rasch model (32). Chi-Square item-trait
interaction, as well as any other statistical test, is also dependent of the sample size.
While a small sample size generates unstable results, a large sample may result a
significant x2 value even with small deviation from the Rasch model. Simulation
studies show that a sample size of 250 patients may get accurate estimates of item
and person locations regardless of the scale targeting (39,44,45). RUMMZ2020
software allows specifying an effective sample size in the x2 formula, with all
equations and data remaining the same (46). Hence, if x2 P value was <0.05, we
computed a new test of fit, using 200 as total sample, to assure that misfit was not

only because of the sample size.

RUMM2020 also computes two reliability index of the scale, measuring the
internal consistence of it. They are the Cronbach’s alfa, derived from the classical
test theory, and the Pearson Separation Index (PSI), constructed with Rasch
measurement. Both have similar values in complete data, but the latter works better
with missing data (40,46). Although those index are not a measure of quality of the
scale, but of relative reproducibility (47), and dependent of the number of items (12),

we reported them, since data are already provided by the software.

Results:

We included a sample of 291 individuals with diagnosis of MDD. Demographic
characteristics of the sample are shown in Table 1. For the HDRS-17, only one
subject had 1 missing value, and so they were excluded from the analysis. This did
not happen to HAM-D6, because the missing value was on item 5 of the HDRS-17
(intermediate insomnia), which is not part of the HAM-D6. So, the subject was re-
included in the analysis of HAM-DG6.
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Table 1 — Demographic characteristics of the sample

Characteristic Subjects (n total = 291)
Sex

Male 116 (39.9%)
Mean Age, in years (zSD) 45.72 (£14.49)
Ethnicity

Caucasian 239 (82.1%)

Not Caucasian 42 (14.4%)
Mean Years of Study (xSD) 9.14 (x4.7)
Previous Psychiatry Hospitalization 187 (64.3%)
Mean Number of Previous Psychiatry 3.19 (£5.21)
Hospitalizations (£SD)
Psychosis in the Past 106 (36.4%)
Suicide Attempt in the Past 183 (62.9%)
Presence of Psychotic Symptoms” 84 (28.9%)
Mean Depression Score — sum of scores (xSD)

HDRS-17 (n=290) 22.49 (£6.8)

HAM-Ds (n=291) 10.64 (£3.58)

*Evaluated through Mini-International Neuropsychiatric Interview

Four items of HAM-D6 had disordered categories according to Rasch analysis
and required further adjustments. The four items of HAM-D6 that had disordered
thresholds were depressed mood, guilt feelings, work and activities, and psychic
anxiety. Depressed mood, guilt feelings, and work and activities were transformed

into a 3-category item. Psychic anxiety was transformed into a 4-category item.

Rasch analysis

Results of the Rash analysis of HDRS-17 and HAM-D6 (already with
corrections) are shown in Tables 2 and 3. HDRS-17 had a PSI of 0.660 and a
Cronbach’s alpha of 0.693, while HAM-D6 had a PSI and Cronbach’s alpha of 0.54
and 0.5. The unidimensionality indexes through principal component analysis of the
person residuals were fulfilled to both scales. However, fit to unidimensional Rasch
model of HDRS-17 total x2 was very high, with a p value <0.00001, demonstrating
that HDRS-17 does not fit to the unidimensional Rasch Model (below 0.05). When
tested with an effective lower sample size (n=200), total item Chi-Square was 213,46,
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with a p value of 0,0009, showing that misfit was not due to sample size. Item and
person residual means and the SD of HAM-D6 had a better fit to the model (i.e.,
more close to the perfect mean residual — zero — and the perfect SD residual — one).
Furthermore, the total x2 was 56.13 with a p value of 0.19 (above 0.05),
demonstrating that the scale fits to the unidimensional Rasch model, even with a

higher effective sample size.

Table 2 — Rasch analysis of HDRS-17

Hamilton Depression Rating Scale — 17 items

Item Location Residual? x2 P Summary of overall measures
(“severity Value of model fit statistics
score”)
Depressed Mood -1.36 -2.04 25.65 0.02
Work and Interests -1.02 0.16 8.82 0.45 i
o Item fit 0.35 (1.4)°
Insomnia, initial -0.99 -0.55 9.02 0.43 residual
Genital -0.91 -0.17 18.82 0.03 mean (SD)
Suicide -0.56 -1.27 18.91 0.02
Hele | Person fit -0.15 (1.09)°

Insomnia, intermediate -0.52 -0.37 7.98 0.54 residual
Somatic, general -0.35 0.2 15.76 0.07 mean (SD)
Insqmnla, delayed -0.28 -0.25 6.64 0.67 % of the 15t 14,17%¢
Anxiety, psychic 0.01 -0.67 18.08 0.03 principal
Somatic, gastrointestinal 0.1 -1.21 33.82 0.00 component
Guilt 0.3 053 1196 021  ofperson

residuals
Hypocondriasis 0.31 0.3 7.74 0.56
Loss of weight 0.71 242 2138 0.01 %ttests 5,5 ,

0, —

Somatic Anxiety 0.98 2.28 39.73 0.00 (5% C)  (3-9)
Retardation 1.1 2.37 16.1 0.06 Total Item 309.744¢
Agitation 1.23 254  44.03  0.00 X2
Insight 1.23 1.15 5.30 0.8 x2 p value <0.00001f

@ Model fit when the value is between -2,5 and 2,5

b Perfect model fit when mean = 0 and standard deviation (SD) = 1

¢ Considered unidimensional when <40%

d Considered unidimensional when either less than 5% of t tests are significant, or if the lower bound
of the binomial confidence interval overlaps the 5%

¢ Best model fit when it is a low number

f Model fit when >0.01, demonstrating the fit to the unidimensional Rasch model
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Table 3 — Rasch analysis of HAM-D6

Hamilton 6 item - Melancholia Subscale

Item Location Residual? X2 P Summary of overall measures of
(“severity Value model fit statistics
score”)
Mood -2.02 -0.79 22.66 0.00 Item fit residual mean 0.5
b
Work and Activities 111 0.57 9.02  0.34 (SD)  (086)

] Person fit residual mean  -0.15
Somatic, general 0.04 0.77 5.22 0.74 (SD)  (0.91)°
Anxiety, psychic 0.20 0.89 6.44 0.6 % of the 1st principal
Guilt 1.42 -0.14 8.75  0.36 component of person - 28,02%*

. residuals
Retardation 1.47 1.66 4.02 0.85

%ttests 6,2
(95% Cl) (4-1)°
Total Item x2 56.133¢
X2 p value 0.196f

a Model fit when the value is between -2,5 and 2,5

b Perfect model fit when mean = 0 and standard deviation (SD) = 1

¢ Considered unidimensional when <40%

d Considered unidimensional when either less than 5% of t tests are significant, or if the lower bound
of the binomial confidence interval overlaps the 5%

¢ Best model fit when it is a low humber

f Model fit when >0.01, demonstrating the fit to the unidimensional Rasch model

The MDD symptom hierarchy

The MDD symptom hierarchy is represented in Fig 1. It shows the person-item
map with the location of the Rasch scores (“severity” score) of persons (top chart)
and each item of HAM-D6 (bottom chart). The order of the severity of the melancholic
features was as follows: (1) depressed mood; (2) work and interests; (3) somatic
symptoms; (4) psychic Anxiety; (5) feelings of guilt; and (6) psychomotor retardation.
Although the “anxiety” item was more severe than the “somatic symptoms” item, it did
not show the capacity to differentiate persons in the person-item map. The same

happened to the item “psychomotor retardation” and the item “guilt feelings”.
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Figure 1 — Major Depressive Disorder Signs and Symptoms Hierarchy

Person-item Location Distribution
PERSONS (Grouping Set to Interval Length of 0,20 making 50 Groups)
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The person-ltem map shows the severity scores for both the persons (top chart) and the items (bottom
chart). The location (logits) is the measurement of the severity score (i.e., the higher is the logit, the
more severe are the persons and the items). When any sign/symptom has the same Rash score of
any person, it means that this person has a 50% probability to present that sign or symptom. So, any
person that has a lower score of any item is less probable to present that sign or symptom; in contrast,
any person that has a higher score of any item is more probable to present that sign or symptom.

Discussion:

The present study has three main findings. The first one is that the 6
melancholic features of HAM-D6 are well distributed across the continuum of severity
of MDD in hospitalized patients. This means that they are able to differentiate both
the less and the most severe patients in this setting. The items psychomotor
retardation and guilt feelings are in the top level of severity, followed by psychic
anxiety, somatic symptoms and work and activities in the middle, and depressed
mood at the bottom level. The second one is that, HDRS-17 does not fit to the
unidimensional Rasch model and may not represent a continuum of symptoms that
get worse whereas the syndrome becomes more severe, as also previously showed

by Bech (12). Finally, the third major finding is replication of Bech’s original study
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(31), showing that a group of 6 symptoms extracted from the HDRS-17 (HAM-D6)
represents an unidimensional construct that clinically represents melancholic

depression in hospitalized patients.

In the present study, we could determine through Rasch analysis the hierarchy
of the six melancholic features of HAM-D6 in relation to MDD. Considering MDD
syndrome as a continuum, depressed mood was the item that could better
discriminate the bottom level of the MDD. On the other hand, psychomotor
retardation followed by guilt feelings are the best items to discriminate the upper level
of the MDD. Psychomotor disturbance is a consistent feature in differentiating
melancholic and non-melancholic depression (18,48,49). Since melancholic patients
tend to be more severe (50), it is expected that they present more psychomotor
changes. Our data, however, do not invalidate the theory that melancholic patients
are a different group of patients (17), with differences only in a quantitative way. The
item psychomotor retardation showed very good psychometric properties, because
clinicians could precisely identify every category of the item (none of them needed to
be collapsed) and could well differentiate less severe patients from the more severe
ones. On the opposite pole, depressed mood is the central symptom of non-
melancholic depression (51) and also an essential symptom in DSM system required
to fulfill criteria for MDD (9).

We call attention that the item “depressed mood” is at the bottom of severity,
suggesting that other symptoms continue to get worst, despite the level of the mood.
This could have happened because depressed mood may work as a filter symptom,
since it is a DSM-V required symptom to fulfill the diagnosis of MDD (9).
Nevertheless, we could show quantitatively that other symptoms than the mood itself

must be used as clinical markers of MDD severity in a hospital unit.

The second more severe symptom item — guilt feelings — is a controversial
item in the HDRS-17 (and, consequently, in HAM-D6), because it may measure not
only guilt feelings but also psychosis (26). A patient who scores 3 or 4 in this item is
supposed to have delusions or hallucinations and that could be the explanation for
how the item becomes a clinical marker of MDD severity. Nevertheless, it is
interesting that, if psychosis is responsible for the severity of the item, it was less
severe than psychomotor retardation, although psychotic depression is traditionally

the more severe MDD subtype (5). The finding of feelings of guilt as a severe
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symptom supports recent data that relates rumination with long-term prediction of
MDD relapse (52).

Unidimensionality is a major requisite for a scale. According to Vellis (1991) "a
unidimensional scale or a single dimension of a multidimensional scale should
consist of a set of items that correlate well with each other" (p. 25) (53). The major
consequence of the unidimensionality is to justify adding the item scores together to
generate a single-scale score. Although HDRS-17 is by far the most used depression
scale in the literature, and its global score is the main outcome of antidepressant
trials, our data points out that HAM-D6 but not HDRS-17 fulfill all the criteria for the
unidimensional Rasch model. Although the robust t test approach to
unidimensionality proposed by Smith (54) was fulfilled for both scales, only HAM-D6
fit to the unidimensional Rasch model. This demonstrates that only HAM-D6 has the
property of an additive structure that enables the correct interpretation of the

symptom hierarchy.

When comparing the internal consistency of both HDRS-17 and its subscale
(HAM-D6), HDRS-17 had a slightly higher internal consistency than HAM-D6, but this
does not mean that HAM-D6 is a less valid measure, since those results are highly

dependent of the number of items.

The main limitation of the present study is that it is based on a sample of
inpatients that do not represent the whole universe of depressive patients, and
consequently the external validity of the study could be guestioned. However we
must remember that HDRS-17 was originally built to measure depression in
inpatients diagnosed with depression (55). Furthermore, we note that our data is very
similar to that obtained by Bech (12,56) in developed countries, showing replicability,
although there were some methodological differences. Furthermore, this study has
the advantage of having a larger sample that found the same results even in a very
different setting, suggesting that the signs and symptoms severity of MDD remain
invariant in different populations. The ordering of melancholic features, correlating
them with the severity of MDD, is clinically meaningful for many reasons. First, we
must consider that in many contexts psychiatric diagnostic is based on a checklist
symptom profile, where every symptom is given the same weight to diagnosis (except
mood and anhedonia, which are considered necessary symptoms). Understanding

the symptoms as a clinical marker of severity may suggest that some of them (e.g.,
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guilt feelings and psychomotor retardation) should have a higher weight on the
diagnosis of MDD, in spite of other symptoms that may be not part of the same
underlying unidimensional construct (57). Second, this could be the start point to
understand how the severity of melancholia can be related to different brain areas,
since different MDD symptoms does not seem to affect only one part of the brain
(58). For example, preliminary studies showed that a decreased function in the
dorsolateral prefrontal cortex is associated with psychomotor retardation and apathy,
while a increased function in ventromedial prefrontal cortex is more associated with
increased punishment sensitivity and rumination (59). To establish the ordering (i.e.
hierarchy) of these phenomena can be helpful in understanding melancholia
physiopathology.

Our data reaffirm the need for a deeper research of the essential components
and of the severity indicators of the depressive disorders. We believe that this is an
necessary step to the development of new classificatory systems, such as the
Research Domain Criteria (RDoC)(60,61) and the 11th International Classification of
Diseases (WHO). In this perspective, better description of more homogeneous
depressive disorders can help both the research of biological substrates and the

particular understanding of the course of them.

In conclusion, we think that the understanding of MDD as a continuum of
symptoms with different underlying mechanisms would better improve the

understanding of the disorder and may improve perspective of treatment for patients.
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Debate

Recently, Parker et al. has published a debate regarding the biological type of
depression, melancholia, and discussed its clinical presentation, particularly the one
involving psychomotor disturbances (1). This perspective is the culmination of

research conducted in Australia and in our university hospital, in Brazil.

However, there is one feature of melancholia that is frequently forgotten:
ruminative thoughts of guilt. That is, special attention should be given to it in order to
have it included in Parker's proposed key symptoms. This symptom has both a
historical description regarding melancholia, and some recent data supporting it as
an important feature of depression, including neurobiological abnormalities and a
marker of bad prognosis. We hereby summarize some of these findings to justify this

symptom as being considered a more specific feature of melancholia.

From a historical perspective, until his 7th edition of “Psychiatry Textbook for
Students and Physicians”, Kraepelin described melancholia as an “Involutional
Psychosis”, characterized by “uniform depression with fear, various delusions of self-
accusation, of persecution, and of a hypochondriacal nature, with moderate clouding
of consciousness and disturbance of the train of thought, leading in the greater
number of cases after a prolonged course to moderate mental deterioration”. Berrios
defined Kraepelin’s description as having a periodic course, with bad prognosis, and
with endogeneicity (not related to precipitants) (2). Kraepelin left that concept behind
in his 8th edition (the most popular one), after the works of Dreyfus, which did not
support Kraepelin’s belief in regard to the bad prognosis of melancholia, although a
subsequent analysis of Dreyfus’s data did not support that conclusion. Interestingly,
Kraepelin’s refinement in psychopathology permitted him at first to classify
melancholia along with two forms of mental disease that he considered “to stand a
causal relationship to the general physical changes accompanying involution”: pre-
senile delusional insanity and senile dementia. Kraepelin is explicit in his opinion that

“‘melancholia should be regarded as one of the evidences of beginning senility”.

Kraepelin’s early view is somehow supported by recent evidences. For
example, recent big cohorts showed that late life depressive symptoms were related

to dementia, while midlife depressive symptoms were not. Kendler's females twin
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cohort also support that individuals with greater genetic risk are less likely to have a
first depressive episode after a severe stressor (3) and is associated with lower levels
of neuroticism (i.e. worse response to stressors). These characteristics are related to
Beck’s “autonomous” personality trait, characterized by feelings of failure, and
blaming themselves for the failure, minimizing the importance of environmental
precipitants. High autonomy and low sociotropy may also predict response to
biological treatment, such as antidepressants. Furthermore, brooding rumination

could be a long-term predictor of major depression relapse.

Regarding neurobiological changes, rumination seems to be involved in crucial
neural systems. For example, sustained amygdala activation, which hyper-activates
the medial prefrontal cortex (MPFC). MPFC is a region that works in a default mode,
active when an individual is awake but not focused on the world. Amygdala activation
also seems to decrease dorsolateral and ventrolateral prefrontal cortex (DLPFC and
VLPFC), areas that are associated with cognitive control. The result of these
processes is an increase in ruminative thoughts. In short, as Willner et al proposes, it
seems that, biologically, melancholia could involve three processes: “a dysregulated
subcortical network; a self-sustaining vicious circle in which attention to negative
information promotes negative thinking and vice versa; and in the longer term, stress-

induced neurotoxicity” (4).

Finally, Bech proposed that melancholic symptoms could be measured by 6
features of the Hamilton Depression Scale, and many research papers showed that
these features are more sensitive to biological treatments (5). We have recently
evaluated the severity of these features and showed that rumination is a symptom as
severe as psychomotor retardation (5) among depressed patients. So, we propose
that, along with Parker’s study of psychomotor disturbances, rumination should be a

key feature in understanding the biological substrate of melancholia.
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Abstract:

Objectives: Melancholic depression is a type of depression more related to biological
variables, and its clinical features can be assessed by 6 items on the HAM-D6.
Previous studies have shown through item response theory that the symptom
depressed mood is the least severe melancholic feature; work and activities, somatic
symptoms and psychic anxiety are of moderate severity; and feelings of guilt and
psychomotor retardation are the most severe. We aimed to evaluate if the more
severe melancholic signs or symptoms would be associated with decreases in BDNF

levels.

Methods: 151 severely depressed inpatients had their BDNF levels analyzed by
comparing those who presented each HAM-D6 melancholic feature to those whose
HAM-D6 feature was absent, using multiple linear regressions. The levels of BDNF of
patients who presented with each melancholic feature were also compared with
those of 100 healthy controls.

Results: Depressed patients’ median BDNF level was 44.06ng/ml (IQR: 33.99 —
62.4ng/ml), and controls’ median BDNF level was 65.22ng/ml (IQR: 49.87 -
76.08ng/ml), P<0.001. Presence of depressed mood, work and activities, somatic
symptoms, psychic anxiety, and guilty feelings were not associated with BDNF levels.
However, presence of psychomotor retardation was associated with reduced BDNF, -
10.07ng/ml (Cl 95%=-19.43 — -0.71; P=0.03).

Conclusions: To the best of our knowledge, this study is the first to associate BDNF
levels with melancholic features in a sample of severely depressed inpatients. The
main finding of this study was that severely depressed inpatients who presented the
most severe melancholic feature, psychomotor retardation, had significantly reduced
BDNF levels in the blood.

Keywords: Major Depression; Melancholic Depression; Brain-derived neurotrophic
factor; Psychomotor Retardation
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Introduction

Major depressive disorder (MDD) is one of the most prevalent psychiatric
disorders and responsible for high levels of burden in the world (1,2). The most
accepted diagnostic criteria of the disorder are defined by the DSM-5, with a
diagnosis applied to patients who exhibit five or more of nine signs and symptoms
during the same two-week period (3). Nevertheless, although DSM criteria have
introduced many benefits for clinical practice and research, the heterogeneity of
these criteria has been criticized for several reasons. The first argument is a
guantitative one; a combinatory analysis of these symptoms can lead up to 1497
different presentations of the same syndrome (4). The second argument is
gualitative; many experts agree that psychiatrists tend to reify DSM criteria (5,6). That
is, psychiatrists may face DSM-5 criteria not as a mechanism to identify the disorder
but as the disorder itself. This reification problem is especially true when we are
trying to identify historical constructs of depression, such as melancholia, that are
traditionally related to a more severe disorder that may be mediated by a biological

substrate.

Melancholic depression is a type of depression that experienced psychiatrists
have always believed to be an endogenous disease related to biological variables
(7,8). This clinical opinion is supported by some evidence that melancholic
depression has genetic and biological determinants and that melancholic patients
demonstrate more severe symptomatology; more evidence of neurobiological
abnormalities, especially of the hypothalamic-pituitary-adrenal axis; lower response
to placebo; and superior response to pharmacological and electroconvulsive
therapies (9—12). However, the melancholia specifier from the DSM-5 seems to be
too unspecific and may not be able to differentiate it from other types of depression

and even depression itself (9,13-15).

Thus, in an attempt to understand its phenomenology (and, consequently, its
relation to biological variables), a useful historical description and psychometrics
derived from that are both needed. Kraepelin, through his 7th edition of “Psychiatry
Textbook for Students and Physicians,” described melancholia as an “Involutional
Psychosis” (16), which Berrios (1995) interpreted as having a periodic course, bad
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prognosis, and endogeneity (i.e., not related to precipitants) (17). Kraepelin left that
concept behind in the 8th edition (the most popular one), although a subsequent
analysis of the data that led him to change his mind and not support that shift (18).
Kraepelin put an emphasis on the cognitive aspects of melancholia, such as
delusions of self-accusation (19). More recently, studies have supported the role of
psychomotor disturbance in the definition of melancholia (10,11,20).

Notwithstanding, the concept of involutional symptoms related to
neurobiological abnormalities have remained, and some attempts have been made to
measure those features. Bech et al. (1981, 1975) analyzed melancholic patients
based on the concept of involutional symptoms (psychomotor disturbances, diurnal
variation in symptoms, and unfounded loss of self-esteem) through the Hamilton
Depression Rating Scale (HDRS-17)(23) and realized that six items (HAM-D6) may
comprise the core features of melancholic depression. Several studies, including a
recent systematic review, support that view, showing that the HAM-D6 is clinically
more meaningful, more psychometrically robust, and capable of measuring greater
effect size than the HDRS-17 on biological treatments, such as second generation
antidepressants (24-29). Furthermore, the HAM-D6 fulfils the criteria of
unidimensionality, whereas the HDRS-17 does not (25,29).

In a recent paper, we evaluated the severity of each melancholic feature of the
HAM-D6 using modern psychometrics, including Rasch analysis (29). We showed
that similar to Bech’s first findings, the item depressed mood is the least severe
melancholic feature; work and activities, somatic symptoms and psychic anxiety are
moderately severe; and feelings of guilt and psychomotor retardation are the most
severe. Rasch analysis assumes that symptoms are ordered in a scalar level. Hence,
patients who present symptoms that are placed in the in the severe end of
melancholic states (for example, feelings of guilt or psychomotor retardation) have a
greater probability to suffer from the other symptoms as well. Understanding MDD
through the importance of each clinical feature (i.e., signs and symptoms) is
important for comprehending the biology of depression. For example, studies
suggest that individual symptoms of MDD differ between genetic and etiological

backgrounds, which represent a source of relevant data (30-32).

Therefore, as new biological theories regarding MDD are developed, we could

expect that some melancholic features may be associated with abnormalities
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proposed by those theories. One of the most studied neurobiological changes in
MDD, for example, is changes in neurotrophins, which are responsible for axon
targeting, neuron growth, maturation of synapses, and synaptic plasticity (33). Brain-
derived neurotrophic factor (BDNF) is the best characterized neurotrophin in MDD,
with several studies including meta-analyses showing lower serum and plasma levels
in depressed patients than in controls (34,35). Furthermore, hippocampal BDNF

seems to be decreased by stress and increased by antidepressant treatment (33,36).

However, few studies have tested the correlation between melancholic
features and BDNF. Some studies, including a meta-analysis, have shown that levels
of BDNF may not be correlated to MDD severity (37,38), and one large cohort study
concluded that BDNF levels could not be attributed to individual depressive
symptoms or symptom clusters (39). However, a limitation of these studies is that
they evaluated outpatient samples, which comprised heterogeneous, non-
melancholic clinical presentations of MDD. For example, some studies support the
notion that some mild to moderate depressive symptoms could be
physiopathologically understood as a nonspecific response to brain injury (40). This
interpretation could also explain why neurobiological changes became more evident
when researchers used more specific measures to identify melancholia, such as the
CORE instrument (11). Hence, the objective of this study was to evaluate the
association of BDNF and melancholic features in a sample of severely depressed
inpatients. Our hypothesis was that by evaluating severely ill patients with MDD, we
could identify more precisely whether melancholic symptoms are associated with
BDNF. We believed that more severe melancholic signs or symptoms would result in

a greater likelihood of decreased BDNF levels.

Methods

Study Design and Sample Selection

We conducted a cross-sectional study with a healthy control group. Depressed

inpatients 18 years of age or older were recruited from the psychiatry unit of Hospital
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de Clinicas de Porto Alegre in the southern of Brazil between May 2011 and October
2013. Both patients with bipolar and unipolar depression were included in the
analysis since we were interested in the phenomenology of the clinical syndrome.
Hospital de Clinicas de Porto Alegre is a university hospital and psychiatric referral
center providing general tertiary care in Brazil. Its psychiatry unit is located within the
general hospital and serves patients from the public health system as well as those
with health insurance plans. Both patients and controls signed a written informed
consent before study entry. Comissao Cientifica e Comité de ética em Pesquisa from
Hospital de Clinicas de Porto Alegre approved the study. The Approval Number is
100265.

Psychiatrists not involved in patient care made the MDD diagnosis using the
Mini-International Neuropsychiatric Interview (MINI) (41), and symptomatology was
evaluated using the HDRS-17, HAM-D6 (the melancholic HDRS-17 subscale) (23),
and Clinical Global Impression (CGI) Scale. Exclusion criteria were as follows: length
of hospital stay less than 7 days; drug or alcohol addiction or dependence as the
main diagnosis; pregnancy or breast-feeding; acute or chronic infectious,
autoimmune, neoplastic or endocrine disease; or occurrence of myocardial infarction
or other major cardiovascular disorders in the last six months because of their

influence on BDNF levels.

One hundred healthy blood donors were invited to participate in the study as a
healthy control group. They provided a BDNF measurement after screening of their
medical history and completed a physical examination and laboratory tests in a
Brazilian hematology center (Universidade Federal do Rio Grande do Sul). Inclusion
criteria for controls are described elsewhere (42,43). A psychiatrist not affiliated with
the hematologic center conducted a structured interview using the MINI, and subjects
were excluded if they met the diagnostic criteria for any psychiatric disorders or were

using psychiatric medication at the time of the interview.

Serum BDNF Determination
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The following blood procedures to determine BDNF levels were conducted for
both inpatients (at the moment of hospital admission) and controls (at the time of
their evaluation). Venous blood samples (10 mL) were collected by venipuncture into
an anticoagulant-free vacuum tube. The samples were centrifuged at 4000 g for 10
min, and serum was collected and stored at -80°C. BDNF serum levels were
measured with a sandwich enzyme-linked immunosorbent assay (ELISA), using a
commercial kit (EMD Millipore Corporation, Billerica, MA, USA) in accordance with
the manufacturer's instructions. Briefly, microtiter plates (96-well flat bottom) were
coated for 24 h at 4°C with the samples diluted 1:100 in sample diluent. The standard
curve ranged from 7.8 to 500 ng ml-1 of BDNF. Plates were then washed four times
with wash buffer, followed by the addition of biotinylated mouse anti-human BNDF
monoclonal antibody (diluted 1:1000 in sample diluent) and then incubation for 3 h.
After washing, a second incubation was made with streptavidin-horseradish
peroxidase conjugate solution (diluted 1:1000) for 1 h. These procedures were
performed at room temperature. After the addition of substrate and stop solution,
BDNF content was determined (absorbance set at 450 nm). The standard curve
demonstrates a direct relationship between optical density (OD) and BDNF
concentration. In addition, intra-assay and inter-assay coefficients of variation were
+3.7% (250 pg ml-1) and +8.5% (250 ng ml-1), respectively. All samples were

subjected to a single assay, and the results are expressed in ng/mL.

Data Analysis

Patient’'s demographic data were described using means and standard
deviations or medians and interquartile ranges, according to the Shapiro-Wilk

normality test, or frequencies.

To evaluate the presence or absence of melancholic features, patients were
dichotomized based on median values of each HAM-D6 melancholic item, and levels
of BDNF were associated with these items through multiple linear regressions (one
model for each melancholic feature), using BDNF as the dependent variable. The
models were adjusted for age, sex, bipolar versus unipolar depression, use of

alcohol, use of tobacco, and use of antidepressants, anti-psychotics, and
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anticonvulsants. Covariates were chosen based on previous research showing that
these variables should influence BDNF levels (37,39,44). Model assumptions were
made through visual inspection of the residual plots as well as the Shapiro-Wilk

normality test of the residuals. Assumptions were fulfilled for all regression models.

The levels of BDNF of depressed patients overall and patients who presented
with each HAM-D6 melancholic feature were also compared with the levels of BDNF
of the controls. We used the Shapiro-Wilk test to evaluate the normality of the
distributions of BDNF between the groups. As the BDNF data did not have a
Gaussian distribution, the Mann-Whitney-U test was used to compare groups. With
our sample size, we estimated a power of 97% for detecting a difference between
patients and controls with regard to BDNF equal to a Cohen’s d effect size of -0.47
based on previous research that estimated this effect size (37). All data were
considered statistically significant (2-tailed) at a P value < 0.05. Statistical analyses

were performed using the SPSS® version 24.0 software package.

Results:

One hundred fifty-one patients met the inclusion and exclusion criteria and
were included in the analyses. Patient demographic data are presented in Table 1.
The majority of patients were Caucasian women with a mean of 3.18 previous

psychiatric admissions and a median CGlI score of 5 (markedly ill).

Cut point values of each melancholic feature of the HAM-D6, determined using
the median value of each item, are presented in the Supporting Information. The
BDNF median value among depressed patients was 44.06 ng/ml (interquartile range
from 33.99 to 62.4 ng/ml). BDNF levels in the biological control group were 65.22
ng/ml, with an interquartile range from 49.87 to 76.08 ng/ml. Differences in median
BDNF of depressed patients overall and patients who presented each melancholic
feature compared with those of controls are presented in Table 2. All melancholic
features were associated with a median BDNF level lower than that of the biological

control group (P < 0.001).
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Table 1 — Demographic Characteristics of Patients and Controls

Patients (n=151)

Median Age (IQR) 43 (33 -53)
Gender

Male (%) 64 (42.4)
Ethnicity

Caucasian 126 (83.4)

Non-Caucasian 25 (16.6)
Marriage Status

Single 51 (33.8)

In a Relationship / Married 62 (41.1)

Separated 30 (19.9)

Widowed 8 (5.3)
Median Years of Study (IQR) 10 (6 — 11)
Smoking

Yes (%) 43 (28.5)
Stimulant use

Tea (%) 71 (47)

Coffee (%) 108 (71.5)
Previous Psychosis

Yes (%) 56 (37.1)
Mean number of Previous psychiatric admissions (zSD) 3.18 (£4.84)
Previous Suicide Attempt

Yes (%) 96 (63.6)
Manic or Hypomanic episode in the past?

Yes (%) 50 (33.1)
Depressive Episode with Melancholic Features?

Yes (%) 94 (62.3)
Mean HDRS-17 (xSD) 22.5 (6.98)
Median CGI (IQR) 5@ -5)
SSRI Use

Yes (%) 50 (33.1)
TCA Use

Yes (%) 12 (7.9)
SNRI Use

Yes (%) 5(3.3)
Other Antidepressant Use

Yes (%) 6 (4)
Anti-Psychotic Use

Yes (%) 62 (41.1)
Lithium Use

Yes (%) 25 (16.6)
Anticonvulsant use

Yes (%) 58 (38.4)

IQR: interquartile range; SD: standard deviation; HDRS-17: Hamilton Depressive Rating Scale — 17
items; CGI: Clinical Global Impression score; SSRI: selective serotonin reuptake inhibitor; SNRI:
serotonin-norepinephrine reuptake inhibitor; TCA: tricyclic antidepressant

1 Evaluated through MINI.
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Table 2 — Median BDNF of Depressed Patients (Overall) and Patients Above the
Median of Each Melancholic Feature Compared With Controls.

Controls’
N Patients’ Median Median P
BDNF ng/ml (IQR) BDNF ng/ml valuet
(IQR) (n=100)
Overall 151 44.06 (33.99 - 62.4) 65.22 <0.001*
Depressed Mood 83 44.26 (33.95-60.87) (49.87-76.08) <0.001*
Work and Activities 104  44.02 (34.02 — 58.94) <0.001*
Somatic Symptoms 45 43.21 (33.95 - 63.59) <0.001*
Psychic Anxiety 64 44.14 (33.94 - 63.4) <0.001*
Feelings of Guilt 89 44.43 (35.27 — 56.48) <0.001*
Psychomotor Retardation 53 42.78 (32.28 — 63.4) <0.001*

Changes in BDNF levels according to the presence of each melancholic sign
or symptom (B coefficients from the linear regression models and its respective
confidence intervals) are presented in Figure 1. BDNF tended to get higher with
increasing severity of the signs and symptoms; however, depressed mood, work and
activities, somatic symptoms, psychic anxiety, and quilt feelings did not reach
statistical significance in their models. However, the presence of psychomotor
retardation was associated with a BDNF reduction of -10.07 ng/ml (Cl 95%=-19.43 —
-0.71; P=0.03).
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Figure 1 — Adjusted Changes in BDNF (B Coefficient) of Each Melancholic
Feature Measured by HAM-D6 ordered by severity
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Abbreviations: BDNF: Brain-derived Neurotrophic Factor; Cl: Confidence Interval.
Notes: *Adjusted for age, sex, bipolar versus unipolar depression, use of alcohol, tobacco,

antidepressants, anti-psychotics, and anticonvulsants; ** P Value <0.05.

Discussion

To the best of our knowledge, this study is the first to assess BDNF levels
according to each clinical feature in a sample of severely depressed inpatients. The
main finding of this study was that severely depressed inpatients who presented the
most severe melancholic feature, psychomotor retardation, demonstrated a
significant reduction in BDNF in the blood. In contrast, less severe melancholic
features did not influence patient's BDNF levels. Furthermore, although patients with
all melancholic features had lower BDNF levels than healthy controls, patients with
psychomotor retardation had the lowest levels. These findings are highly consistent

with the literature and the current theories regarding melancholia (45).
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The primacy of the effect of psychomotor retardation on melancholia is
supported by some evidence that this clinical sign is specific to this type of
depression and may reflect its underlying pathophysiology (10,46,47). The CORE
instrument, developed by Parker et al, assumes that melancholia has a “core”
feature, psychomotor disturbance. This instrument has been shown to be superior to
other diagnostic systems according to patients’ clinical presentation, and it suggests
that we may be able to identify discrete groups of depressed patients according to

their depression-related neurobiology (11,45).

An alternative or complementary interpretation of our data is that different
signs and symptoms of major depression (and melancholia) are a result of different
mechanisms in the brain. For example, some evidence supports the existence
among depressed patients of an increase in functioning of the ventral circuit of the
right brain hemisphere, which is associated with increased punishment, anxiety and
guilt rumination (36,48). On the other hand, decreased functioning in the dorsolateral
left hemisphere could be responsible for psychomotor retardation, apathy and
concentration problems (36). Changes in BDNF, as well, are not uniform in the brain.
Areas that are diminished in depressed patients, such as the hippocampus and
prefrontal cortex, are correlated with decreased BDNF (33). However, areas such as
the nucleus accumbens and the amygdala may have enhanced expression of BDNF
among depressed patients (33). Data from animal studies show that decreased
performance in a forced swimming test among “depressed” rats was accompanied by
a reduction in BDNF levels in the hippocampus (49). However, we should note that
the presence of psychomotor retardation (the most severe clinical sign of depression)
is not an accidental finding in the depression construct; indeed, according to Rasch
analysis, patients who present this sign are the most probable to suffer from the other

symptoms too.

The melancholic features depressed mood, work and activities, somatic
symptoms, psychic anxiety, and feelings of guilt were not statistically significant
predictors of changes in BDNF levels, although patients who presented with these
clinical symptoms had lower BDNF levels than did healthy controls. Bus et al.
recently demonstrated in a large cohort study that no changes in BDNF could be
attributed to individual depression symptoms (39). Nevertheless, the inclusion of

outpatients and remitters may have hampered those results. We believe that a
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sample of severely depressed patients, even if it is smaller, is more reliable for
finding a neurobiological substrate. Moreover, it is noteworthy that the non-significant
adjusted changes in BDNF tended to increase in tandem with the severity of the
melancholic feature, and a significant reduction in BDNF was found only in
psychomotor retardation. We wondered if these non-significant results could be a
matter of sample power and whether BDNF might increase in an attempt of
adaptation to depression response. However, our study was not designed to address

this question.

Our study has some limitations. First, although melancholic depression is often
severe, not all severe depression is necessarily melancholic. Hence, it is probable
that many patients included in our study did not suffer from the melancholic subtype
of depression. However, as no classificatory system specific for detecting
melancholia is available, we believe that by recruiting severely depressed inpatients,
we were able to find more melancholic features than we would have in other settings,
even as proposed by the DSM 5 (3). Furthermore, the inclusion of potential non-
melancholic patients in our sample worked against our hypothesis that we could find
BDNF changes according to the presence of each melancholic feature. Therefore, by
using this strategy, we may have created a conservative bias against our hypothesis.
Another limitation is that as a preliminary study, these data need to be replicated in

other larger samples to confirm our findings.

In short, we were able to demonstrate that psychomotor retardation is
negatively associated with levels of BDNF in a sample of depressed inpatients. This
finding corroborates our understanding of the underlying pathobiology of depression
and if replicated, could help the development of new classificatory systems, such as
the Research Domain Criteria (RDoC) (50,51). The RDoC is a strategic plan
supported by the National Institutes of Mental Health (NIMH) that proposes “new
ways of classifying mental disorders, based on behavioral dimensions and
neurobiological measures” (51). We believe that supported by previous evidence and
our present findings, psychomotor retardation is a clinical feature that correlates with
neurobiological changes and therefore could be included in the RDoC Negative
Valence Systems Domain. Moreover, the integration of biological markers and clinical

features may be useful for discovering targets of future treatments.
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Supporting Information

This supplementary figure show the cut points of each melancholic feature measured
by the 6 items of the Hamilton Depression Rating Scale, used in the linear regression
models. Items were dichotomized according to their median value, and the presence
of each melancholic feature were considered if patient scored higher than the cut

points.

Hamilton Depression Rating Scale — 6 items (Melancholic Subscale)

1. Depressed Mood

0. Absent
1. These feeling states indicated only on questioning (n=4)
2. These feeling states spontaneously reported verbally (n=30)
3. Communicates feeling states non-verbally, i.e. through facial (n=34) =
expression, posture, voice and tendency to weep. (n=26) o
———————————————————————————————————————————————————————————————————————— - 0
4. Patient reports virtually only these feeling states in his-her spontaneous 5
verbal and non-verbal communication (n=57) O
2. Feelings of Guilt
0. Absent (n=34)
1. Self reproach, feels he/she has let people down (n=28) =
2. ldeas of Guilt or rumination over past errors or sinful deeds. (n=61) g
________________________________________________________________________ >
3. Presentillness is a punishment. Delusions of Guilt. (n=22) 5
4. Hears accusatory or denunciatory voices and/or experiences o
threatening visual hallucinations. (n=6)
3. Work and Activities
0. No difficulty. (n=10)
1. Thoughts and feelings of incapacity, fatigue or weakness related to
activities, work or hobbies. (n=8)
2. Loss of interest in activity, hobbies or work — either directly reported by
the patient or indirect in listlessness, indecision and vacillation (feels
he/she has to push self to work or activities). (n=29)
3. Decrease in actual time spent in activities or decrease in productivity.
Rate 3 if the patient does not spend at least three hours a day in E
activities (job or hobbies) excluding routine chores. (n=40) g
________________________________________________________________________ >
4. Stopped working because of present illness. Rate 4 if patient engages 5
in no activities except routine chores, or if patient fails to perform (=]
routine chores unassisted. (n=64)
4. Retardation
0. Normal speech and thought. (n=45) =
1. Slight retardation during the interview. (n=53) o
------------------------------------------------------------------------ > 0O
2. Obvious retardation during the interview. (n=48) 5
3. Interview difficult. (n=4) o
4. Complete stupor. (n=1)
5. Anxiety Psychic
0. No difficulty. (n=24) =
1. Subjective tension and irritability. (n=63) E
________________________________________________________________________ >
. Worrying about minor matters. (n=44) 5
(&)

2
3. Apprehensive attitude apparent in face or speech. (n=14)
4. Fears expressed without questioning (n=6)

6. General Somatic Symptoms
0. None. (n=35)
1. Heaviness in limbs, back or head. Backaches, headaches, muscle
aches. Loss of energy and fatigability. (n=71)

2. Any clear-cut symptom rates 2. (n=458)

1
L
CUT POINT
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ABSTRACT
OBJECTIVE:

Six melancholic features (MFs) of the Hamilton Depression Rating Scale (HAM-D6)
represent the construct of melancholia along a continuum of severity (from least to
most severe: depressed mood, work and activities, somatic symptoms, psychic
anxiety, guilty feelings, psychomotor retardation). We aimed to evaluate the
association between these MFs and inflammatory cytokines (IC) in the blood.

METHODS:

Each IC (INF-y, TNF-a, IL-2, IL-4, IL-6, IL-10, and IL-17) was associated with the
HAM-D6 MFs of 139 severely depressed inpatients, using multiple linear regressions

adjusted for covariates. Levels were compared to those of 100 healthy controls.
RESULTS:

Work and activity problems were associated with lower levels of TNF-a (8= -0.18;
P=0.04) and higher levels of IL-10 ($=0.2; P=0.03). Depressed mood: higher IL-4
levels (B=0.23; P=0.02). Psychomotor retardation: higher IL-6 levels ($=0.21;
P=0.02). Depressed patients’ TNF-a, INF-y, and IL-4 levels were not significantly
different from controls. Depressed patients’ IL-2, IL-6, IL-10, and IL-17 levels were
higher than those of controls (P<0.001).

CONCLUSIONS:

Less severe MFs (depressed mood and work and activity), were associated with an
anti-inflammatory pattern (higher IL-4 and IL-10 and lower TNF-a levels). The
presence of the most severe MF, psychomotor retardation, was associated with a

higher pro-inflammatory response (higher IL-6).

Keywords: Major Depressive Disorder; Melancholia; Inflammation; Cytokines;

Psychomotor Performance.
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INTRODUCTION:

Major depressive disorder (MDD) is one of the leading causes of disability and
among the most prevalent psychiatric disorders worldwide 2. Several clinical trials,
such as the STAR*D trial, showed that about one-third of MDD patients did not
achieve remission after multiple trials with different antidepressants; additionally,
most antidepressant drugs act, at least in part, by increasing monoaminergic
transmission3. Hence, in the search for novel therapeutic targets to treat MDD, there
is growing interest on the role of inflammation and the immune system in MDD

pathogenesis *°.

There is significant pre-clinical and clinical evidence that the immune system
contributes to the pathological expression of MDD. It is been consistently shown that
higher levels of pro- and anti-inflammatory cytokines are associated with MDD 3:6-10,
Other evidence supports the idea that depressive symptoms can be induced by pro-
inflammatory cytokines, e.g., the interferon treatment among patients affected by the
hepatitis C virus 1. Furthermore, inflammatory somatic disorders, such as psoriasis,
inflammatory bowel disease, and rheumatoid arthritis, are highly comorbid with MDD,
and recent large randomized trials revealed that treatments that targeted
inflammatory cytokines were associated with greater reductions in depressive
symptoms than other treatments 1213, A recent meta-analysis of randomized clinical
trials showed that anti-cytokine treatment was superior to placebo for depressive
symptoms among patients with chronic inflammatory conditions 4. Finally, it has
been proposed that the relationship between MDD and the immune system can be
attributed to the hyperactivity of the hypothalamic-pituitary-adrenal (HPA) axis as a
result of anomalous feedback inhibition from endogenous glucocorticoids °.

Most studies that evaluated pro- and anti-inflammatory cytokines focused on
comparing their levels between patients and controls, not testing which MDD signs
and symptoms were implicated in the immune dysregulation 6. Nevertheless, a
growing body of evidence suggests that the individual DSM-5 criteria for MDD have
different risk factors and genetic backgrounds 7. In addition, although the
melancholic features of depression are associated with genetic and biological
determinants and abnormalities in the HPA axis 20-2?, few studies have evaluated
changes in inflammatory cytokines among patients with those signs and symptoms

2324 Also, those studies were restricted to small sample sizes, and, as far as we
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know, no study aimed to test specifically which melancholic features were associated
with higher or lower cytokine levels. One study, though, aimed to test the association
between the Hamilton Depression Rating Scale (HDRS-17) and the Beck Depression
Inventory (BDI-1l) with some interleukins (ILs), tumor necrosis factor alpha (TNF-a),
and interferon gamma (IFN-y) in a sample of 30 in- and out-patients and found that a
somatic-affective factor of BDI-II (loss of pleasure, interest, energy, or interest in sex;
agitation; indecisiveness; changes in sleeping pattern or appetite; irritability;
concentration difficulty; fatigue) were negatively associated with all the cytokines that

were tested 16.

Regarding the clinical evaluation of melancholic depression, the specifiers of
melancholia seem too non-specific in the DSM-5. These identifiers do not enable
practitioners to evaluate distinct depression subtypes 2°; even the DSM-5 criteria for
MDD can result in 1,482 different presentations of the same syndrome 2. In contrast,
six items of the HDRS-17, which we will now call the HAM-D6, were proposed to
measure the melancholic features that were traditionally correlated with biological
substrates 2-30. The six items of the HAM-D6 are depressed mood, feelings of guilt,
impairment of work and activities, psychomotor retardation, general somatic
symptoms, and psychic anxiety 0. A recent systematic review showed that the HAM-
D6 is superior to the HDRS-17 in detecting symptomatic changes of depression after
biological treatments 3. Furthermore, we could show, through item response theory,
that these 6 items could represent a homogeneous construct (i.e., melancholic
depression) and that these features could be ordered by their severity 2. We showed
that depressed mood and impaired work and activities are the least severe
melancholic symptoms, followed by somatic symptoms and psychic anxiety in the
middle and guilt feelings and psychomotor retardation at the top. A previous study
also showed that the most severe feature of the HAM-D6, psychomotor retardation,

is associated with lower BDNF levels 33,

Aims of the Study:

The objective of this study was to evaluate the association between melancholic

features, measured through the melancholic subscale of the Hamilton Depression
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Rating Scale (6 items), and cytokine levels, more specifically, TNF-a, IFN- vy, IL-2, IL-
4, IL-6, IL-10, and IL-17. Our primary hypothesis was that higher levels of the pro-
inflammatory cytokines (TNF-a, IFN-y, IL-2, IL-6, and IL-17) and lower levels of anti-
inflammatory cytokines (IL-4 and IL-10) would be associated with the more severe

features of melancholia.

MATERIAL AND METHODS:

We conducted a cross-sectional study with a healthy control group. Inpatients
were recruited from the Hospital de Clinicas de Porto Alegre, located in southern
Brazil, between May 2011 and October 2013. The Hospital de Clinicas de Porto
Alegre is a university-associated general tertiary care hospital and is a psychiatry
referral center in its region of Brazil. Its psychiatry unit is located within the general
hospital and serves patients from the public health system as well as those with
health insurance plans.

For this study, the included patients were inpatients = 18 years of age who
were diagnosed with MDD by the DSM-IV criteria using the Mini-International
Neuropsychiatric Interview (MINI) on the day of the admission 34. Structured
interviews were performed by one member of a team of psychiatrists who were not
involved in the patients’ care. Both patients with unipolar depression and patients in
the depressive state of bipolar disorder were included in the analysis. We excluded
patients with: hospital stays < 7 days; drug or alcohol addiction or dependence as the
main diagnosis; pregnancy or breast feeding; acute or chronic infectious,
autoimmune, neoplastic, or endocrine disease; or the occurrence of myocardial

infarction or other major cardiovascular disorders in the last 6 months.

After the diagnosis of MDD, the symptomatology of MDD was evaluated
through the HDRS-17 35, HAM-D6 (melancholic subscale of HDRS-17), and clinical
global impression (CGIl) scale. Also, we collected venous blood samples (10 ml) by
venipuncture into an anti-coagulant-free tube. The samples were centrifuged at 4000
g for 10 min and serum was collected and stored at —-80°C. Serum cytokine
concentrations were determined by flow cytometry using the BD™ cytometric bead
array Th1/Th2/Thl17 Human Cytokine Kit (BD Biosciences, San Diego, CA, USA).
This kit allows the discrimination of the anti-inflammatory cytokines IL-4 and IL-10



163

and the pro-inflammatory cytokines, IL-2, IL-6, TNF-a, IFN-y, and IL-17. We used a
FACSCalibur flow cytometer (BD Biosciences) for sample processing and data
analyses. The results were generated in graphical and tabular formats using the

FCAP Array™ cytometric bead array analysis software (BD Biosciences).

One hundred healthy blood donors were invited to participate as a healthy
control group. A psychiatrist not affiliated with the hematologic center conducted the
same structured interviews using MINI and, if the subjects met the diagnostic criteria
for any psychiatric disorder, they were excluded from the study. Controls were also
excluded if they were using any psychiatric medications at the time of the interview.
Inflammatory marker measurements were conducted after screening the participants’
medical histories, physical examinations, and laboratory tests in the Brazilian

hematologic center of the Federal University of Rio Grande do Sul.

Both patients and controls signed a written informed consent form before
entering the study. The Comisséo Cientifica e Comité de Etica em Pesquisa from the
Hospital de Clinicas de Porto Alegre approved the study (Approval Number 10-
0265).

Statistical analyses were performed using the SPSS® version 24.0 software
package (IBM Corporation, Armonk, NY, USA). Patients’ demographic data are
described using means and standard deviations (for normal data), medians and
interquartile ranges (IQR) (for non-normal data), or frequencies. The normality of the
data was assessed via the Shapiro-Wilk normality test. Levels of inflammatory
cytokines were correlated to each melancholic feature of the HAM-D6 using multiple
linear regression models (one model for each melancholic feature), which were
adjusted for the following: sex; age; current use of antidepressants, anti-psychotics,
anticonvulsants, or lithium; and bipolar vs. unipolar depression. Cytokine values were
normalized using a logarithmic transformation and outliers were excluded. We
checked the assumptions of the regression models by the visual inspection of the
residual plots and Shapiro-Wilk normality tests of the residuals. We excluded one
outlier at a time until the normality assumption of the residuals was fulfilled. The
number of outliers excluded from the analyses ranged from 0 to 5 patients for each
model.
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The levels of the patients’ inflammatory cytokines were compared to those of
the controls. As the variables did not fulfill the normality assumptions, we compared
the groups using the Mann-Whitney U test. All data were considered significant (two-
tailed) at P < 0.05.

RESULTS:

One-hundred and thirty-nine MDD inpatients were included in the analysis.
The patients’ demographic data are presented in Table 1. Most of the patients were
women with at least one previous psychiatric hospitalization and at least one
previous suicide attempt. Most patients had a baseline CGI of 5 or more (markedly ill)
and a mean HDRS-17 score of 22.57 (£6.74).

The patients’ and controls’ inflammatory cytokines levels are shown in Table 2.
The levels of TNF-a, IFN-y, and IL-4 among patients were not statistically
significantly different from those of controls; however, the levels of IL-2, IL-6, IL-10,
and IL-17 were higher among patients than controls.

The patients’ and controls’ inflammatory cytokines levels are shown in Table 2.
The levels of TNF-a, IFN-y, and IL-4 among patients were not statistically
significantly different from those of controls; however, the levels of IL-2, IL-6, IL-10,

and IL-17 were higher among patients than controls.
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Table 1 — Patient demographic characteristics

Patients (n = 139)

Age, median (IQR) 43 (33 —55)
Gender

Female, n (%) 81 (58.3)
Ethnicity

Caucasian, n (%) 115 (82.7)

Non-Caucasian, n (%) 24 (17.3)
Marriage Status, n (%)

Single 45 (32.4)

In a relationship/married 59 (42.4)

Separated 27 (19.4)

Widowed 8 (5.8)
Years of Study, median (IQR) 10 (6 - 11)
Smoking, n (%) 42 (30.2)
Use of Alcohol, n (%) 21 (15.1)
Number of Previous Psychiatric Admissions, median 1(0-3.25)
(IQR)
Reported Previous Suicide Attempts, n (%) 90 (64.7)
Past Manic or Hypomanic Episode, n (%) 48 (34.5)
HDRS-17, mean (xSD) 22.57 (£6.74)
CGl, median (IQR) 5(4-5)
Antidepressant Use, n (%) 53 (38.8)
Anti-psychotic Use, n (%) 53 (38.1)
Anticonvulsant Use, n (%) 22 (15.8)
Lithium Use, n (%) 23 (16.5)

Table 2 — Comparison of inflammatory cytokines between patients and controls

Patients (n = 139) Controls (n =100) P-value

TNF-a [pg/mL], median (IQR) 1.91 (1.47 - 2.30) 1.8 (1.4-2.15) 0.15
IFN-y [pg/mL], median (IQR) 1.41(1.1-1.77) 1.52 (1.17 - 1.79) 0.22
IL-2 [pg/mL], median (IQR) 1.03 (0.84 — 1.25) 0.81 (0.67 —-1) <0.001*
IL-4 [pg/mL], median (IQR) 0.51 (0.4 — 0.68) 0.48 (0.37 — 0.59) 0.09
IL-6 [pg/mL], median (IQR) 2.73 (1.34 - 6.18) 0.69(0.48-1.19) <0.001*
IL-10 [pg/mL], median (IQR) 0.89 (0.67 — 1.16) 0.52 (0.42-0.7) < 0.001*

IL-17 [pg/mL], median (IQR) 54.28 (35.89 — 71.56)  26.93 (20.7 — 45.34) < 0.001*

* P < 0.05 in the Mann-Whitney U test.

Figure 1 shows the correlations between the inflammatory cytokines and each
melancholic feature of depression. Depressed mood was positively associated with
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IL-4 levels (3=0.23; P = 0.02). Patients who presented with work and activity
problems had lower levels of TNF-a (3= -0.18; P = 0.04) and higher levels of IL-10
(B= 0.2; P = 0.03). The presence of psychomotor retardation was positively
associated with IL-6 (B= 0.21; P = 0.02). The other features of melancholic
depression had no statistically significant associations with the inflammatory
cytokines.

Figure 1 — Correlations between inflammatory cytokines and melancholic

features of depression.

Anti-inflammatory Pro-inflammatory

It L

r VT 1

IL-4 IL-10 TNF-a IFN-y IL-2 IL-17 IL-6

Depressed Mood

Work and
Activities

Somatic
Symptoms

Psychic Anxiety

Feelings of Guilt

Psychomotor
Retardation

Blue squares represent positive correlations (i.e. the higher the score in the HAM-Ds item, the higher
the serum cytokine level). Red squares represent negative correlations (i.e. the higher the score in the
HAM-Ds item, the lower the serum cytokine level). Legends: * P < 0.05; IL = Interleukin; TNF = Tumor
Necrosis Factor; IFN = Interferon.
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DISCUSSION:

To our knowledge, this is the first study that aims to evaluate the association
between the melancholic features of depression and inflammatory cytokines in a
sample of severely depressed inpatients. Previously, we have shown that the
melancholic features measured by the HAM-D6 are a homogeneous group of signs
and symptoms and that they can be ordered by their severity 3236, In the present
study, the main finding was that less severe melancholic symptoms (depressed mood
and impaired work and activities) were associated with an anti-inflammatory
response (higher levels of IL-4 and IL-10 and lower levels of TNF-a). In contrast, the
most severe melancholic feature, psychomotor retardation, was associated a pro-
inflammatory profile, i.e., higher levels of IL-6.

The finding that depressed mood and impaired work and activities were
positively associated with IL-4 and IL-10 and lower levels of TNF-a suggests that an
anti-inflammatory response is present in the neurobiology of MDD, but only for the
less severe melancholic symptoms. This can be explained by the theory that there is
an imbalance between the cytokines produced by Thl lymphocytes (INF-y, TNF, IL-
2) — pro-inflammatory — and Th2 lymphocytes (IL-4, IL-10) — anti-inflammatory —
among patients with MDD 3¥7. These changes, in which there is a preponderance of
Th2 over Thl, could be also mediated by elevated cortisol levels in the initial phases
of MDD 38, Therefore, one possible explanation for our findings is that there is an
anti-inflammatory response in the early stages of MDD (perhaps mediated through
high cortisol levels due to stress), but that it becomes a high pro-inflammatory
response among patients in the most severe stages (i.e., those who present with

psychomotor retardation).

Also, we found that psychomotor retardation was associated with higher levels
of IL-6. Firstly, there is robust evidence that this clinical sign is a specific feature of
melancholia and may reflect its underlying pathophysiology 3°“'. Further, recent
studies showed that the presence of psychomotor retardation is associated with
lower levels of BDNF 22 and that higher levels of inflammatory cytokines (such as IL-6
and IL-10) are associated with decreased psychomotor speed #2. Regarding IL-6, it is

the most consistently elevated interleukin in MDD; IL-6 levels among MDD patients
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are higher than those of controls 3°1°, In addition, there is evidence that associates
higher levels of IL-6 and the severity of depressive symptoms among patients with
MDD with melancholic features 4. IL-6 typically acts together with TNF-a and is
usually secreted by T cells and macrophages *. Also, IL-6 seems to induce the
repression of BDNF, implicating IL-6 in the development of MDD . Thus, our
findings corroborate the literature in that psychomotor retardation may be a clinical
feature that represents an underlying neurobiological mechanism in the pathogenesis

and maintenance of MDD**,

Our study has some limitations. First, all severely depressed inpatients were
included in the analysis, without any specific criteria for selecting the melancholic
subtype of depression. This decision was made based on the rationale that, although
not all severe depression is necessarily melancholic, we could find more melancholic
features in a sample of depressed inpatients than in other settings, even as proposed
by the DSM-5 45, Further, there is no highly specific classification system for
detecting melancholia. However, by using this strategy, we may have created a
conservative bias against our hypothesis. Therefore, the inclusion of non-melancholic
patients in the analysis could decrease the strength of the association between our

variables and explain the small magnitude of the effect found in our study.

Secondly, we decided not to use any specific correction for multiple
comparisons in the statistical analysis. This is consistent with the rationale that the
emphasis on null hypothesis significance testing may harm the reproducibility of the
findings and does not incorporate prior information from the literature, as Bayesian
analysis does 6. Since this is a novel and preliminary study that evaluated several
inflammatory markers among 6 melancholic features, we decided to keep the crude
p-values, which would be replicated later in other samples. We suggest that further
studies may incorporate our findings when reproducing the results and may compute
the estimative effects more precisely. However, the possibility of alpha error among
some of the associations between the IM and the melancholic features cannot be

ruled out.

In short, we demonstrated that there are different inflammatory patterns
among the different melancholic features of MDD. This finding helps to further
elucidate the pathophysiology of MDD, indicating that there is a trend toward an anti-

inflammatory response among less severe symptoms (depressed mood) and a high
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inflammatory response in the most severe clinical feature (psychomotor retardation).
We believe that, supported by previous evidence and our present findings, these
findings could help practitioners to integrate biological markers and clinical features

in the search for novel therapeutic agents to treat MDD.
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7 CONSIDERACOES FINAIS

7.1 DISCUSSAO DOS ACHADOS

Esta tese, que objetivou estudar sinais e sintomas melancolicos da depressao
e sua associagdo com marcadores biolégicos, permite algumas conclusfes

explicitadas a seguir.

Inicialmente, através do artigo 1, foi possivel avaliar que, apesar da alta
gravidade inicial com a qual os pacientes se apresentaram para a internacao
psiquiatrica, tanto a eletroconvulsoterapia, como o tratamento farmacol6gico tiveram
uma alta eficacia na reducdo dos sintomas desses pacientes, chegando a uma
resposta proxima de 80%, e uma remissdo de aproximadamente 60%. Esse estudo
foi 0 passo inicial que permitiu avaliarmos empiricamente a importancia das variaveis
biolégicas na nossa amostra, visto que ambas as modalidades de tratamento (ECT e

psicofarmacos) atuam eminentemente por mecanismos bioldgicas.

Posteriormente, através do artigo 2, conseguimos avaliar com mais detalhes a
psicopatologia desses pacientes através da andlise de Rasch das escalas HDRS-17
e HAM-D6. Primeiramente, conforme o esperado de acordo com a literatura, a
HDRS-17 ndo se adequou ao modelo unidimensional de Rasch, ao passo que a
HAM-D6 sim. Isso mostra que 0s sinais e sintomas avaliados pela HAM-D6 podem
representar um constructo unidimensional, o qual acreditamos ser correspondentes
da depressdo melancolica, e que eles podem ser ordenados em um continuo de
gravidade. O sintoma que representou a menor gravidade de acordo com a HAM-D6
foi o humor deprimido, seguido por ansiedade psiquica, sintomas somaticos e
trabalho e atividades (fadiga) no centro, e sentimento de culpa e retardo psicomotor

no topo de gravidade.

Esses achados permitem algumas observacgdes. Primeiramente, o fato de o
humor ser o sintoma de menor gravidade chama a atencdo por conta de que a
gravidade da sindrome deve ser medida por outras caracteristicas clinicas além do
humor em si, pois sdo elas que conseguirdo discriminar pacientes mais graves.
Portanto, esses dados indicam que, neste contexto de internacdo psiquiatrica, 0s

pacientes ja se apresentam com o humor deprimido no seu maximo mesmo quando
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se situam em niveis mais baixos do espectro de gravidade, mas que outros sinais e
sintomas continuam a aparecer a medida que ficam mais graves. Uma das
explicacbes para esse fendbmeno ter ocorrido € que o humor é um sintoma filtro nos
critérios do DSM-5, pois ele, juntamente com anedonia, € um sintoma necessario
para a presenca de um episédio depressivo (AM. PSYCHIATRY ASSOC., 2013).

Além disso, é importante de se observar que o sintoma sentimento de culpa e
o sinal retardo psicomotor se situaram no topo da gravidade da melancolia. Ambos

apresentaram gravidade semelhante, mas podem representar situacoes diferentes.

O item sentimento de culpa na HAM-D6 ndo é isento de problemas, pois
alguns autores argumentam que o mesmo item pode medir mais um constructo
simultaneamente, como a cogni¢do da culpa e os sintomas psicéticos de delirios e
alucinacdes (BAGBY et al., 2004). Isso poderia justificar esse sintoma como sendo

grave na nossa amostra.

Entretanto, é interessante de se perceber que a relevancia desse sintoma ja
foi explorada por multiplas perspectivas dentro da psiquiatria, conforme foi debatido
no Artigo 2. Por exemplo, pela perspectiva da psicopatologia, Kraepelin enfatizava
as alteraces de auto-acusacles e recusa a ser consolado por pessoas proximas na
sua descrigdo de melancolia involutiva (KRAEPELIN; DEFENDORF, 1902). Por uma
perspectiva neurobioldgica, a ruminacdo esta associada com circuitos cerebrais
cruciais, como uma hiperatividade da amigdala, a qual hiperativa o cortex pré-frontal
medial (ativada quando o individuo estd acordado mas ndo focado no ambiente
externo) e inibe o cortex pré-frontal dorsolateral e ventrolateral (associado com
controle cognitivo) (WILLNER; SCHEEL-KRUGER; BELZUNG, 2013). Ja por uma
perspectiva de curso, individuos deprimidos com maior risco genético para TDM
parecem apresentar menores niveis de neuroticismo (ou seja, parecem ser menos
vulneraveis a respostas externas graves) que agueles com menor risco genético
(KENDLER, 1997), o que parece ter relagdo com um traco de personalidade
“autbnomo” da depressao, caracterizado por sentimentos de falha, culpa pela falha e
minimizando precipitantes externos. Esse perfil de paciente parece predizer melhora
do tratamento com farmacos (PESELOW et al., 1992), além de a ruminacao parecer
ser um preditor de recaida do TDM (FIGUEROA et al., 2015).
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Com relacdo ao item retardo psicomotor, esse é um sinal clinico bastante
associado a melancolia, frequentemente citado como sendo um critério diagnostico
(HARALD; GORDON, 2012; NELSON; CHARNEY, 1981; PARKER, 2007). Esse
achado é consistente com a literatura de que a melancolia é um tipo de TDM
normalmente mais grave (KENDLER, 1997); portanto, em uma perspectiva em que o
retardo psicomotor seja considerado um sintoma mais grave, é esperado que

pacientes com melancolia apresentem esse sintoma com maior frequéncia.

Alguns instrumentos voltados para a avaliacdo desse sinal, como o CORE,
mostraram-se capazes de encontrar maiores alteracdes neurobiolégicas
(SPANEMBERG et al., 2014). Os achados do artigo 4 — que associa menores niveis
de BDNF com esse sinal — e os achados do artigo 5 — que associa maiores nivel de

IL-6 com lentificagdo — vém a corroborar com esses achados.

Por exemplo, estudos de ciéncia basica que avaliam alteracGes bioldgicas em
ratos no teste de nado forcado, que poderia ser analogo a alteracdes psicomotoras
em humanos, mostram que um prejuizo nesse teste pode estar associado a
menores niveis de BDNF no hipocampo (GERSNER et al., 2014), &rea cerebral que
se mostra frequentemente diminuida em pacientes com TDM (AUTRY;
MONTEGGIA, 2012). Ja a IL-6 é a interleucina mais frequentemente replicada como
estando alterada no TDM (KOHLER et al., 2017). Além disso, diminuicdo da
velocidade psicomotora também parece estar associado a maiores niveis de
inflamacédo (GOLDSMITH et al., 2016). Outro estudo também avaliou que ha uma
associacdo entre BDNF e IL-6 em pacientes com TDM, porém apenas no subtipo
melancélico (PATAS et al., 2014).

JA o0 estudo 5 desta tese também evidenciou alteracdes de marcadores
inflamato6rios em sinais e sintomas menos graves da melancolia, porém essas
alteracbes foram no sentido anti-inflamatério (maiores niveis de IL-4 e IL-10 e
menores niveis de TNF-a). Esses achados, juntamente com os do artigo 4,
indicariam que, em fases menos graves do TDM, haveria uma resposta anti-
inflamatoéria e que, em fases mais graves, ha uma resposta pro-inflamatéria e
diminuicdo de BDNF. Uma possivel explicacdo para esse fendbmeno poderia ser um
aumento cronico de cortisol nas fases iniciais do TDM (devido a estresse crbnico),

gue parecem alterar citocinas anti-inflamatérias como a IL-4 (PAVON et al., 2006).
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7.2 LIMITACOES

Esta tese apresenta algumas limitacbes e consideracbes metodoldgicas.
Primeiramente, devemos levar em consideracdo que tanto a hierarquizacdo dos
sintomas da HAM-D6 e as suas associacbes com marcadores biolégicos se
restringem a uma amostra de pacientes graves e internados, que nao representam
todo o universo de pacientes com TDM. Portanto, os achados poderiam ser
replicados e generalizados apenas para esse perfil de pacientes. Em segundo lugar,
0s pacientes tiveram critérios de inclusdo amplos para o TDM, sem nenhum
especificador para melancolia. O racional para essa estratégia € que, além de ndo
haver nenhum instrumento totalmente adequado para a identificacdo desse
constructo, em um contexto de internacdo psiquiatrica, espera-se encontrar uma
maior prevaléncia de melancolia, conforme o proprio DSM-5 informa (AM.
PSYCHIATRY ASSOC., 2013). Além disso, essa estratégia pode ter criado um viés
conservador para nossas hipoteses, visto que a inclusdo de pacientes nao-
melancolicos pode ter tanto piorado o ajuste da HAM-D6 ao modelo de Rasch,
guanto diminuido o tamanho do efeito da associacdo dos sinais e sintomas com
BDNF e as citocinas inflamatérias. Em terceiro, visto que nosso estudo é um estudo
observacional, é possivel que exista uma gama de variaveis confundidoras que nao
foram medidas, tais como indice de massa corporal, que possam ter influenciado

nos resultados.

Finalmente, outra limitacdo é que nao foi realizado ajuste para mdultiplas
comparacdes nas andlises estudadas. A op¢ao por ndo realizar esse ajuste foi por
conta de se tratarem de estudos preliminares de levantamento de hipoteses, 0s
guais precisam ser refinados, para se alcancar maiores tamanhos de efeitos e, por
fim, replicados. Estudos epidemiologicos tém mostrado que a énfase na hipotese de
nulidade pode enfraquecer a reprodutibilidade de hip6teses com menores tamanhos
de efeito, inclusive por ndo incorporar base tedrica prévia, como faz a andlise
Bayesiana (LASH, 2017). Entretanto, ndo podemos excluir a possibilidade de erro

alfa em algumas das nossas analises.
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7.3 PERSPECTIVAS FUTURAS E IMPLICACOES CLINICAS

Os estudos desta tese podem gerar perspectivas futuras para a compreensao
e tratamento da melancolia. Por exemplo, o foco nos sintomas e variaveis bioldgicas
pode ajudar a identificar fatores preditivos para novas modalidades de tratamento
como imunomoduladores anti-citocinas. Meta-analise ja mostrou que pacientes com
doencas inflamatérias cronicas melhoram significativamente dos sintomas
depressivos independente da melhora da doenca clinica de base (KAPPELMANN et
al., 2018) e ensaio clinico preliminar mostrou que pacientes com niveis de PCR
elevados basalmente podem se beneficiar do tratamento com infliximab, que € um
inibidor de TNF-a (RAISON et al., 2013). Portanto, esses achados poderiam ajudar a

direcionar o foco de novas modalidades terapéuticas para o TDM.
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8 CONCLUSOES

Os achados dessa tese podem ser resumidos na figura 9. De maneira geral,
podemos concluir que os sinais e sintomas do TDM podem ser avaliados por uma
escala unidimensional através da HAM-D6, que poderia representar o constructo de
melancolia, um tipo de TDM tradicionalmente mais associado a variaveis bioldgicas.
Sintomas menos graves melancélicos como humor deprimido e problemas com
trabalho e atividades foram associados a um padrdo anti-inflamatoério periférico, com
maiores niveis de IL-4 e IL-10 e menores niveis de TNF-a. Em contrapartida, o
sintoma mais grave da melancolia, retardo psicomotor, foi associado a um padrao
pré-inflamatério, com aumento de IL-6, além de diminuicdo de BDNF. Esses
achados podem auxiliar a compreender a neurobiologia da depressdo melancolica e
direcionar novos estudos para encontrar novas modalidades de tratamento a esse

transtorno.

Figura 9 — Resumo dos achados da presente tese
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ANEXO A - PROTOCOLO DE PESQUISA

Universidade Federal do Rio Grande do Sul

Programa de Pds-Graduacgao em Ciéncias Médicas: Psiquiatria
Hospital de Clinicas de Porto Alegre

Avaliacao e Seguimento de Pacientes com
Doenca Mental Severa
(GPPG 10-265)

NOME DO PACIENTE

NUMERO DE PROTOCOLO

DATA DA INCLUSAO

BOLSISTAS
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Hospital de Clinicas de Porto Alegre h Protocolo n°
Servigo de Psiquiatria
Unidade de Intemacéao Psiquiatrica
BAIXA

Data do preenchimento:

Data da baixa:

Entrevistador: | | | | | | | | | |

Inclusdo prévia: [I] Sim - Protocolo n ° [:I:I:D El Nao

1. Identificacdo

®11ProntuarioHCPA: [ [ [ [ [ T [ [ ]

®i2NomeCompleto: [ | [ | | [ | | [ [ ] I T P 1T 1T T 17|

®1.3. Leito: sus Convénio Particular
@®1.4. Origem: Emergéncia (psiquiatrica) Internac&o Eletiva

3 Transferéncia de Servico Ordem judicial Transferéncia de outro hospital

@ 1.5. Sexo: Masculino Feminino

® 1.6. Data de nascimento: HE R EEEE

@ 1.7. |dade: D:l anos
1.8. Etnia: branco nao-branco

1.9 Orientagéo Sexual: heterossexual homossexual sem condigdes
bissexual nao quer informar de responder
1.10. Situagao Conjugal: solteiro casado ou companheiro fixo

separado ou divorciado vilvo
prefere n&o informar sem condic¢des de responder

1.11. Ocupagao: estudante com ocupagao remunerada
SEem 0cuUpacao (nao aposentado) dona de casa
em auxilio-doenga El aposentado por tempo servigo

aposentado por invalidez prefere ndo informar

[ 777]sem condigdes de responder

1.12. Escolaridade: [07]Sem escolaridade Médio completo
Fundamental incompleto Superior incompleto
Fundamental completo [E] Superior completo

Médio Incompleto Pdés-graduagao
n&o quer informar sem condi¢des de responder

I:D anos de estudo completos (contar a partir da primeira série, excluindo repeténcias)
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1.13. Sabe ler e escrever? sim Néo néo quer informar sem condigdes

responder

1.13. Repeténcia escolar: sim nao néo quer informar sem

condigdes responder

|:|:| anos repetidos

®i5Endereco: [ | | [ [T [ [ [ [ [ T [ [T [ T T [TT1TT]]

@6 Cdade [ [ [ [ [ [ T [ T [ T T Jeerl | [ [ [-TT1T]

1.17. Telefone para contato: 1- celular LT T TITITITIITLT ]

2- convencional [ I | I l I I | I I |

PESSOA DE REFERENCIA: [T T T T TTITTTITI1

meceFone: | [ [ [ [ [ [ [ [ ]|

1.18. Peso atual (medido): D:I:] Kg Altura (medida):E]:]:] cm
1.19. Menor peso da vida adulta |:|:|:] Kg Idade: |:|:|

(acima 18 anos)

N&o sabe Prefere nao responder sem condi¢des de responder

1.20. Maior peso ao longo da vida: |:|:|]:| Kg Idade: |:|:|
N&o sabe Prefere n&o responder sem condi¢des de responder

1.21. Mudanga no tamanho da roupa antes e depois do tratamento psiquiatrico:

sim Aumento Redugao
n&o
néo sei nao quer informar sem condigbes de responder

2. Caracteristicas da Doenca

® 2.1 Diagnéstico Atual (CID): [ [ [ | |

ESCREVER POR EXTENSO:

2.2. Idade que recebeu diagnéstico médico: l:]:lanos N&o sabe Nao quer

informar ll_lll sem condi¢cOes de responder

2.3. 1° diagndstico recebido: D:I:D

ESCREVER POR EXTENSO:

N&o sabe N&o quer informar em condi¢bes de responder
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2.4. Idade que usou medicag¢ao psiquiatrica pela primeira vez: I:l:l anos

Qual (nome medicat;éo)| | | | | | | | | | |

codigo medicagéo: El:]
[0 ]Nunca usou N&o sabe Nao quer informar [777 Jsem condicdes responder

2.5. Vinha em uso de medicacao psiquiatrica no ultimo més?

Sim Néo Nao sabe N&o quer responder Sem condigdes responder

Se sim, vinha em uso de medicagéo psiquiatrica no Gltimo ano?

Sim, continuo Sim, intermitente N&o NZo sabe
Néo quer responder Sem condi¢des responder

2.6. Presenga psicose no 1° episédio:

Sim Néao Nao sabe N&o quer responder sem

condigdes de responder

2.7.1° crise desencadeada por substancia:

Sim N&o N&o sabe [ 666] Nao quer informar sem

condigdes de responder

Se sim:
Antidepressivo, Qual: Anorexigeno, qual: Anfetamina Sibutramina
Maconha ﬂ Estimulantes (energéticos)/Metilfenidato
Cocaina Horménios, qual: anabolizantes tiredide
Alcool | 8 |Outros, Qual:

@ 2.8. Hospitalizagdes Psiquiatricas: sim n&o Né&o sabe Néo

quer informar sem condicbes de responder
Se sim, quantas: |:|:|

@ 2.9. Idade na hospitalizagao anterior: |:|:| anos
|_5_5__5_| Nao sabe |E_6J Nao quer informar em condic¢des responder
@® 2.10. Ja realizou ECT: sim nao Nao sabe sem

condi¢cdes de responder

Se sim, quantas séries: |:|:|
2.11. Tentativa de suicidio: sim n&o n&o sabe n&o quer

informar sem condi¢cdes de responder
Se sim, nimero: |:|:| vezes
2.12 Tipo tentativ

Arma de fogo EZlEnforcamento E Cortar pulsos E Medicagéo Pular de

local alto

[6]Jowo [T T T T T T TTT]
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Atropelamento - jogar-se diante de veiculo em movimento
Ferimentos auto-inflingidos com arma branca (esfagueamento), que n&o cortar os pulsos
Néo sabe @ Prefere nao informar Sem condigbes de responder
{se houver mais de um tipo, marcar todos os tipos de tentativa )
3. Habitos
3.1. Tabagismo Passado: sim n&o
Néo sabe Prefere nao informar Sem condigcdes de responder

Se sim, tempo de uso : |:|:| anos
Tabagismo Atual: sim néo

N&o sabe Prefere n&o informar Sem condigdes de responder

Se sim, |:I:| magos/dia:

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

3.3 Ja usou ou usa drogas de abuso: Sim Nao

N&o sabe Prefere ndo informar Sem condigées de responder

e sim, qual?
Maconha Uso Atual Uso passado
Cocaina [1]uso Atual Uso passado
Crack Uso Atual Uso passado
Alucinégeno Uso Atual Uso passado
Anfetaminas Uso Atual Uso passado
[6 ] Alcool [1]uso Atual [[2]uso passado
BenzodiazepinicoUso Atual Uso passado
souroQad | [ [ T T T T [ T[] Uso Atual [ 2JUso passado

4. Tratamento Psiquiatrico
4.1. Vocé ja foi submetido a algum tratamento psiquiatrico? 1 éo

Néo sabe Prefere ndo informar Sem condigdes de responder
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Quais medicamentos vocé tomou para qualquer dos comportamentos/ problemas

psiquiatricos?

(Preencher de acordo com codigos em Tabela de Medica¢des Psiquiatricas):

N® medicagao | Uso atual Dose N° medicagdo | Uso atual Dose
1Sim | 2 Néo 18im | 2 Nédo
18im | 2 Nao 18im | 2 Néo
1S8im | 2 Néo 18im | 2 Néo
18im | 2 Nao 18im | 2 Néo
18im | 2 N&o 18im | 2 Néo

5. Histéria Familiar de Doenca Psiquiatrica:

Filho adotivo? Sim Nzo

[777 Jsem condicoes de responder

N&o Sabe n&o quer informar

Cédigo para transtorno: 1 — Transtorno Bipolar 2- Depressao 3- Esquizofrenia
4- Ansiedade 5 — Problemas com alcool 6 — Problemas com drogas

Cédigo para desfecho: 1- Tentativas de suicidio 2- Suicidio completo 3-Internagao
psiquiatrica 4- Uso de medicagdo psiquiatrica

|:| MARCAR SE SEM HISTORIA FAMILIAR DE TRANSTORNO PSIQUIATRICO

Se sim:

1 Mae Transtorno: |:| Desfecho: |:|

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

3 Irmé&os Quantos afetados? [ | | Transtorno:
4 Avo/Avo Materno  Quantos afetados? |:|:| Transtorno:
5 Avo/Avo Paterno Quantos afetados? |:|:] Transtorno:
6 Tios Maternos Quantos afetados? D:] Transtorno:
7 Tios Paternos Quantos afetados? |:|:] Transtorno:

6. Fatores relacionados ao sexo feminino

(Obs: codificar para sexo masculino: 888- ndo se aplica)

6.1. Gravidez atual? Sim Néo Néo Sabe nao quer informar

sem condigbes de responder

HINREREIN

Desfecho:
Desfecho:
Desfecho:
Desfecho:

Desfecho:

ooty

6.2. Uso atual de método anticoncepcional: sim néo N&o Sabe néo

quer informar sem condi¢des de responder

Se sim, Qual (is): [ 1 ]Anticoncepcional oral (pilula) DIU
Camisinha [ 4| Diafragma [ 5 | coito interrompido [ 6 | L. Tubaria

Vasectomia do marido tabelinha EAnticoncepcional Injetavel

outro, qual:

6.3. Gestagoes: |:|

6.4. Partos Normais: |:|

6.5. Partos cesareos: |:|

6.6. Abortos: Espontaneos |:]
Provocados E]



6.7. Menopausa: sim nao N&o Sabe néo quer informar

sem condi¢des de responder
Se sim, idade: |:|:| anos.

6.8. Terapia de Reposicdo Hormonal (atual): sim nao Nao Sabe
n&o quer informar sem condigbes de responder

7. Desenvolvimento

7.1. Qual a idade da sua mae quando vocé nasceu? EE] (marque 555 se ndo souber)

7.2. Durante a sua gestagao sua mae fez uso de

Medicagbes? sim néo nao sei n&o quer informar

sem condicbes de responder

St IR N N N N (O [ O A

Drogas? sim néo néo sei nao quer informar

sem condigdes de responder

Sesmaqual?| | [ | [ [ [ [ [ [ [ [ [ [ [ I [ [ [ []
Cigarro? sim néo nao sei néo quer informar

sem condigées de responder

Alcool? [1]sim n&o n&o sei n&o quer informar

sem condicdes de responder

7.3. Seu parto foi normal cesareana nao sei n&o quer informar
sem condicdes de responder

7.4.: Vocé teve algum atraso no desenvolvimento? (sentar, caminhar, falar)

sim nao n&o sei n&o quer informar [777_|sem condicdes

de responder

8. Moradia:

Vive: Sozinho Com familiares (exceto esposa/o) Em pensionato
[4 Eminstituigao Qual? [ [ [ T [ [ T [ [ T ]
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Com esposo(a) ou companheiro (a) ElMorador de Rua Outro. Qual: | | |_|_|_| | u
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Classificagdo Econémica

1. Posse de Itens

+

Televisdao em Cores

Radio

Banheiro

Automaével

Empregada Mensalista

Aspirador de P6

Maquina de Lavar

Video Cassete e/ou DVD

Geladeira

Freezer (aparelho independente ou
parte da geladeira duplex)

O|olo|o|o|o|o|o|o|o|e

SININ2 =2 N[NNI =
=S INN| =22 B (A WIN[W(N
=ININ(=2 =2 Ao~ AW

ENTNYINTENENENTEI EN NP

2. Grau de Instrugdo do chefe da familia

Analfabeto /Primario incompleto

Primario completo / Ginasial incompleto

Ginasial completo / Colegial incompleto

Colegial completo / Superior incompleto

Superior completo

DW|IN =[O

Classe;

A1 (30-34)
C (11-16)

Impressao do avaliador:

[2]A2 (25-29)
[6]D (6-10)

B1(21-24) [4 | B2 (17-20)
E (0-5)

Entrevista facil: paciente informa bem em relagéo a datas e fatos

Entrevista média: paciente informa bem alguns aspectos, mas ndo outros, menos de
metade das informagdes s&o de prontuario ou do familiar

Entrevista dificil: paciente informa pouco, maioria das informacgées obtidas de

prontuario ou familiar

Entrevista muito dificil: paciente ndo informa quase nada, baixa confiabilidade das

informagdes

Entrevista impossivel — informagées apenas de terceiros.

NUMERO DE INTERNACOES PSIQUIATRICAS NO HCPA: [ | |

NUMERO TOTAL DE INTERNAGOES NO HCPA: [ | |




Hospital de Clinicas de Porto Alegre Protocolo n®
Servigo de Psiquiatria
Unidade de Intemagao Psiquiatrica
ALTA

Data do preenchimento:

Data da alta:

Entrevistador: LT T T T T T

1. Identificacdo

® 11 ProntuarioHCPA: [ [ [ [ [ [ [ [ |

215

@12NomeCompleto:| | [ [ [ [ [ [ [ [ [ [ [ T [ [ ]T]

1.3 Peso atual (medido): EIZD Kg 1.4 Altura (medida): EI:D cm
1.4 Mudanga no tamanho da roupa antes e depois do tratamento psiquiatrico durante
internacéo:

sim nao n&o sei nao quer informar sem condicdes de

responder

1.5 Se sim: AUMENTO REDUGAO

2. Caracteristicas da Doenca

@2.2 Tempo de internacéo: EI:]:' dias
023 Tipo de internagéo voluntaria

involuntaria

@ 2.4 Motivo da internacéo Risco de agresséo Risco de suicidio Risco Moral

Risco ao Patrimdnio EIucidag:éo Diagnéstica EOutros(Especifique) | | | | I

Piora dos sintomas

(ATENGAO: marcar se houver mais de um motivo)

3.1 Diagnésticonaalta(Cip): [ [ [ [ |

ESCREVER POR EXTENSO:

Nao sabe Prefere nao informar {77 _Sem condicées de responder

3.2 DIAGNOSTICO SECUNDARIO (ciD): [ [ [ [ |
ESCREVER POR EXTENSO:

Nao sabe Prefere n&o informar Sem condi¢des de responder
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4.1 Realizou ECT nessa internagéo: sim néo
4.2 Sesim, quantas sesstes: [ | [ |
5.1 Tentativa de suicidio nessa internagéo: sim néo

5.2 Sesim |:|:|:| vezes

5.3 Tipo tentativa: Arma de fogo Enforcamento Cortar pulsos
Medicagéo Pular de local alto

[eJowo [ T T T T T T TTT]

Atropelamento - jogar-se diante de veiculo em movimento

Ferimentos auto-inflingidos com arma branca (esfaqueamento), que néo cortar os pulsos

Nao sabe Prefere nao informar Sem condig¢des de responder

(MARCAR SE MAIS DE UMA OPCAO)

6. Tratamento Psiguiatrico
@ 6.1 Quais medicamentos vocé tomou durante a internagéo ?

N° medicagdo | Uso atual Dose N® medicagdo | Uso atual Dose
1S8Sim | 2 Ndo 18im | 2 Ndo
1Sim | 2 Ndo 18im | 2 Ndo
1Sim | 2 Ndo 18im | 2 Nao
1Sim | 2 Nao 18im | 2 Nao
1Sim | 2 Nao 18im | 2 Nao

7.1 Levando em consideragéo o problema que lhe trouxe a tratamento, em relagéo a seu

estado na baixa, vocé esta:

|__9_| pior Igual Melhor N&o sabe Prefere ndo informar
Sem condigdes de responder

8.1 Voceé voltara a morar no mesmo lugar em que vivia antes da internagéo?

Sim Néo N&o sabe Prefere n&o informar Sem condigbes

de responder

8.2 Onde? penséo institucionalizacéo ird morar com outro

familiar

[AJowro—qual?l T [ T T T T T T T TTTTTTTTTT]

Nao sabe | 666| Prefere nao informar Sem condigées de responder

NOVO TELEFONE PARA CONTATO, SE DIFERENTEDODABAXA: [ | [ [ [ [ |




217

@® 9.1 Voceé ja tem um local para seguir seu atendimento?

sim n&ao N&o sabe Prefere no informar Sem condigbes de

responder

Ambulatério HCPA

E Psiquiatra particular (n&o psicoterapia)
CAPS HCPA /[__| OUTRO CAPS Qual?
E CAPS AD

[Flowoaual? [ [ T T T T T T T T T T T T T 11

E Posto de Saude

L[ 1]

@®10. Indicacédo de tratamento:

®10.1 Psicoterapia: Sim Nao Nao sabe Prefere ndo informar

Sem condiges de responder

@10.2 Medicamentos:Sim Nao éo sabe Prefere nao informar
Sem condigdes de responder
@ 10.3 Quais?
N° medicacdo Dose

N° medicacdo Dose
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Universidade Federal do Rio Grande do Sul
Programa de P6s-Graduagao em Ciéncias Médicas
Psiquiatria
Hospital de Clinicas de Porto Alegre

Avaliacao e Seguimento de Pacientes
com Doenca Mental Severa

(GPPG 10-265)

NOME DO PACIENTE

NUMERO DE PROTOCOLO

DATA DE INCLUSAO

BAIXA ALTA

MINI MINI

HAM-A HAM-A

HAM-D HAM-D

YMRS YMRS

BPRS BPRS

CGI CGI

GAF GAF

CIRS CIRS

TCI TCI

RESIDENTES



MINI 5.0.0 / Versao Brasileira / DSM-1V / Atual

Nome do(a) entrevistado(a):

Data de nascimento:

Niimero do protocolo:

Hora de inicio da entrevista:

Nome do(a) entrevistador(a):

Data da entrevista:

Hora do fim da enirevista:

Duragao total da entrevista:

MODULOS

A EPISODIO DEPRESSIVO MAIOR (EDM)

EDM COM CARACTERISTICAS MELANCOLICAS
(opcional)

B TRANSTORNO DISTIMICO

C  RISCO DE SUICIDIO

D  EPISODIO MANIACO
F31.9

EPISODIO HIPOMANIACO
F31.9/F34.0

E  TRANSTORNO DE PANICO

F  AGORAFOBIA
G  FOBIA SOCIAL

H TRANSTORNO OBSSESSIVO-COMPULSIVO (TOC)

\ TRANTORNO DE ESTRESSE POS-TRAUMATICO

I DEPENDENCIA DE ALCOOL
ABUSO DE ALCOOL

K  DEPENDENCIA DE SUBSTANCIA (Nio dlcool)
ABUSO DE SUBSTANCIA (Néo dlcool)

L  SINDROME PSICOTICA

TRANSTORNO DO HUMOR COM
CARACTERISTICAS PSICOTICAS

M ANOREXIA NERVOSA
N BULIMIA NERVOSA
ANOREXIA NERVOSA, TIPO COMPULSAO

PERIODICA PURGATIVO

0O TRANSTORNO DE ANSIEDADE GENERALIZADA

PERIODO
EXPLORADO

Atual (2 semanas)
Recorrente

Atual (2 semanas)
Atual (l]ILimos 2 anos)
Passado

Atual (Ultimo més)

Risco: L Baixo _ Mdédio — Alo

Atual
Passado
Atual
Passado

Atual (Uhimo més)
Vida inteira

Atual

Atual (Ulmno més)
Atual (Uliimo més)
Aual (Uhimo més)

(Ultimos 12 mescs)
(Ultimos 12 meses)

(L’fltimos 12 mescs)
(Ultimos 12 meses)

Vida inteira
Atual

Vida inteira

Atual (Ultimos 3 meses)
Atual (Ultimos 3 meses)
Atual

Atual (Ultimos 6 meses)

P TRANSTORNO DA PERSONALIDADE ANTI-SOCTAL Vida inteira

(opcional)

CRITERIOS
PREENCHIDOS

DSM-1V

296.20-296.26 Unico
296.30-296.36 Rccorrente

296.20-296.26 Single
296.30-296.36  Recurrent

300.4
300.4

nenbhum

296.00-296.06

296.80-296.89

300.01/300.21F40.01-F41.0

300.22

300.23

300.3

309.81

3039
305.00

304.00-.90/305.20-.90
304.00-.90/305.20-.90

296.24

307.1

307.51

307.1

300.02

301.7

1CD-10

Fa2x
I33x

I32.x
I33x

F34.1
F34.1

nenhum

F30.x-

TF31.8-

1'40.00

F40.1

F42.8

F43.1

F10.2x
F10.1

FLLO-F19.1
FILO-F19.1

F32.3/F33.3

F50.0

F50.2

F50.0

F41.1

F60.2

MLLN.L 5.0.0 versdo Portuguesa / DSM IV / Actual (Agosto de 1999)
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MINI 5.0.0 Versdo Brasileira/ DSM-1IV/ Atual (Junho/2002)

D EPISODIO
{HIPOJMANIACO
PAGINA 7

INICIAIS: DATA:
N2 PROTOCOLO:
ENTREVISTADOR:
A - EPISODIO DEPRESSIVE A - EPISODIO DEPRESSIVO. B TRANSTORNO € RISCODE
MAIOR MAIOR (MELANCOLIA) oIsTiMICO suiciolo
PAGINA 3 PAGINA 4 PAGINA S PAGINAG
Al NAQ SIM 1 A6a | NAO SIM 12 c1 NAO SIM 1
—>
A2 NAQ SIM 2 A6b | NAO SIM 13 B1 NAO sim | 20 =) NAO SIM 2
— — > — &) NAO SIM 6
NAO SIM NAO SIM B2 NAQ sim | 21 [ NAO sM | 10
A3a | NAO SIM 3 A7a | NAQ SImM 14 B3a NAQ sim | 22 [ NAO sM | 10
A3b [ NAO SIM 4 A7b | NAO SIM 15 B3b NAO sim | 23 3 NAQ SM | 10
A3c | NAO SIM 5 A7¢ | NAO SIM 16 B3C NAO sSiM | 24
= ® NAO sim
A3d | NAG SIM 6 A7d | NAO sim 17 B3d | NAO sSiM | 25
_ RISCO DE SUICIDIO
A3e | NAG SIM 7 A7e | NAO B 18 B3e NAO SIM | 26
A3f | NAO SIM 8 A7f | NAO SIM 19 B3f 27
1-5 pontos Baixa
A3g | NAo SIM 9 6-9 pontos Moderado
NAO SiM — >10 pontos Alta
Ad NAO SIM
NEO SiM EPISODIO DEPRESSIVO
MAIOR
EPISODIO DEPRESSIVO com Caracteristicas
MAIOR ATUAL Melancoticas Atuat B4 NAO sim 28
—
ASa | NAO SIM 10 NAO simM
ASh [ NAO SIM 11 TRANSTORNO
DISTIMICO ATUAL
NAO SIM
EPISODIO DEPRESSIVO
MAIOR RECORRENTE

Dib | NRO SIM 2
D2a NAO $im 3
D2b NAO B a
=
NAO SIM
D3a NAO SIM 5
D3b NAO SIM 6
D3c NAO SIM 7
D3d NAO SIM ]
D3e | NAO SIM 9
D3f | NAO SIM | 10
D3g | NRO siM | 11
—»
D4 NAO siM | 12

NAO SIM
EPISODIO HIPOMANIACO

awal O
Passado

NAO SiM
EPISODIO MANIACO

Atual u}
Passado  [1




E ~TRANSTORNO DE

H-T. OBSESSIVO-

|- T. ESTRESSE POS-

J - DEPENDENCIA/

K- DEPEND./ABUSO

PANICO F— AGORAFOBIA COMPULSIVO TRAUMATICO ABUSO DE ALCOOL DE SUBSTANCIAS
PAGINAS PAGINA 10 PAGINA 12 PAGINA 13 PAGINA 13 PAGINA 15
» F1 NAO sim | 19 111 NAO SIM
Ela | NAO sim -
F2 NAO sMm | 20 H2 NAO simM 1 NAO SiM 1 n NAO $Im 1 K1 NAO sim
— H3 NAO siM 2 NA IM 2
J2a 0 S|
Elb | NAO | sm LY M ) " -
Ha NAO SIM 2 NAO siM 2 12b NAO sim 3
TRANSTORNO DE
— PANICO sem agorafobia 13a NAO SimM 3 2c NAO B a
ATUAL —>
£2 NEO SiM - -
NAO SiM 13b | NAO siM 4 12d NAD SIM 5 o
E3 20 M 4 ve o 13 NAO SIM 5 12 NAO SIM 6 d
19 e
T TR S g TRANSTORNO DE > a
” PANICO com Agorafobia HS NAO SIM 3d NAO SIM 6 12t NAD SIM 7 K2a NAO siM 1
= ATUAL
E1b | NAO sm |6 =
HE NAO SIM 3e | NAO SIM 7 12g NAO SIM 8 || K2b NAO sim | 2
tc NAO SIM 7 Mo SIM
13f | NRO SIM 8 K2c NAO sm | 3
= AGORAFOBIA NAO SIM NAO SIM
E4d:(  NAG oI sem histéria de k2d | NAO sm | 4
= RS T do Pénico TRANSTORNO OBSLSSIVO- — DEPENDENCIA DE
8 ATUAL COMPULSIVO NAO sIM ALCOOL ATUAL K2e | NAO sMm | 5
af NA M A
. ° i & 14a | NAO SIM 9 ER) NAO am 5 ]| «f NAO sim | 6
4 NAO B
8 6~ FOBIASOCIAL 4b | NAD | sim 0 35 | Nao | sim 10| <28 | NAO | sm | 7
TR TR BT (1. Ansiedade Social
PAGINALL 4c | NRO |sM |11 TRe [ NRG | SIM 1T
. - NAO SIM
E4 NAO sm |13 -
! _’A ad | NAD | 5IM 12 | 3d | NAo oM 12
- _ G1 | NAo sm |1 DEPENDENCIA DE
4] [ NAO AME | 24 e | NAD M 3 SUBSTANCIA ATUAL
Bk | NBO | SM | 15 — ‘ NAO SIM
G2 | NAO sim | 2 ¥ — K3a NAO sm |8
E4l | NAO SM | 16 2 i
NAO siM ALCOOL ATUAL
S v . K3b | NAO B E
B B 5 NAO sIM 1
G3 | NAO sim |3 K3c NAO sm |10
ES NAO SIM i | NAO sV | 4 NAO SIM K3d NAO sim |11
Transtorno de Pénico
Vidg\nteifa - TRANSTORNO DE
M NAO SiM ESTRESSE NAO SIM
€6 NAQ SiM POS-TRAUMATICO
Ataques de Pénico FOBIA SOCIAL ATUAL ABUSO DE
Vida Inteira {Iranstorno de Ansicdode Sociall SUBSTANCIA(S) ATUAL
" TUAL Especificar:
€7 NAD sIM
Transtorno de 18
Pénico
Atual
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L-SINDROME

PSICOTICA

PAGINA 17
Lla NAO sm[sim [ 1
b NAO sim | siv | 2
122 NAO siM | sim | 3
1zb NAO smM [ sim [ 4
13a NAO sM [sim | s
L3¢ NAO sim [sim [ 6
l4a NAO sm | sm | 7
b NAO sm [ sim [ 8
15a NAO sim [sim [ o
56 NAO sim | sim | 10
l6a NAO siM [ siM | 11
6b NAO siMm [ sim | 12

N BULIMIA O T.ANSIEDADE
M — ANOREXIA NERVOSA GENERALIZADA
NERVOSA PAGINA 20 PAGINA 21
PAGINA 19
- = ot
l7a | NAO sim | 13 — NL NAO siM |8 01 NAO sim 1
M1 NAO siM | 1
17b NAC sm |14
— —>
18b NAO sim |15 N2 NAO siM |9 01b NAO sim | 2
M2 NAO sm | 2
19b NAG sim |16
A » x
110b [ NAC sim |17 —> N3 NAO siMm | 10 oic NAD sIM | 3
M3 NAO smM |3
NEO sIM M4a NAO siM |4 — —
L NA NAO sm | 11 02 NAO M 4
SINDROME PSICOTICA M4 b NAQ siMm |5
ATUAL 03a NAO sim 4
Md ¢ NAO M |6
NAO Sim NS WAy sIM | 12 03b NAO SIM |5
L2
SINDROME PSICOTICA — NG NAO SIM 13 03¢ NAO SIM 6
VIDA INTEIRA MSs NAO siM
N7 NAO sSiM | 14 03d NAO BN
T g 03e NAO SIM | g
usa | NAo sim M6 NAO sm |7 NE NEO SiM
03f NAO sim 9
BULIMIA NERVOSA
7 NAO SIM ATUAL
L13b | NAO sim | 18 NAO -
ANOREXIA NERVOSA NEO sim
% TRANSTORNO DE ANSIEDADE
e S ANOREXIA NERVOSA GENERALIZADA ATUAL
L3¢ Tipo compuisdio periodico/ purgativa
TRANSTORNO DO
HUMOR
Com caracteristicas
psico’ricas A P —1. PERSONA,
ATUBL Pa | Wi | HM ANTISQCIAL
= PAGINA 22
NAO SIM P1b | NAO siM
113d =
TRANSTORNO DO Plc | NAO | sim P2p | Mag | g |7
HUMOR —
B s CERR SV P2b | NAO sim |8
psicéticas _ = NAO SIM
VIDA INTEIRA Ple | NAC | smM FSE 1| RO | st
= TRANSTORNO DA
= P2d | NAO siMm | 10
PLf Nac sim PERSONALIDADE ANTI-SOCIAL
P2e NAO siM [ 11 VIDATHTEIRA
—
NEO siM P2 f NAO siMm | 12




HAMILTON DEPRESSAO INICIAIS:
. HUMOR DEPRIMIDO (tristeza, desesperanca, inutifidade)
0-Auserte.
l Sengmemosrelatadosapemsaosernqmﬂdo
os i niom btoé,coma
pouttn amcalmdﬁwh
4-Semimentns dacoﬂmlmﬁovemdenaoverbal
dopacwn!e
Z.SENTNEMOS:):CMA
( ) 0-Ausente
( ) t-"Auto-recriminagdo; serlequedeaepcionouosm
%ﬂéﬁsd«uﬂpﬁ ¢ e efros passados ou més

3- Adoewuutualéumcedbo

(
()4- Ouwmzudeaumﬂowduummmm

Ew
§

1- Mameavidarﬁova!aam
2- Dsejahe&rnmtowpummpmbebﬂidadedem

3- ldélnouwoswlddaa
4 -Tentativa de suicidio ( qualquer tentativa séria, malwm)

4. INSONIA INICIAL
()O-Semdfnwldadaparacamlhom :
( )} 1-Quei de dificuldadk para conciliar o sono, isto
6, mais de mefa hora.
{)2- deedﬁamdemmommns
noftes.
& INSOMIA INTERMEDIARIA
{ ) 0- Sem dificuidades. 73 . y
( ) 1 - O paciente s8 queixa de inquietude e p ,7_‘ te a
noite. )
{ ) 2-Acorda & noite - qmlquersafdadammwﬂemw
urinar).
6. INSONIA TARDIA
{ ) 0- Sem dificuldades. : i
{ ) 3 - Acorda de madriugada, mas voita a dormir - ’
{ ) 2- incapaz de voltar a conciliar o sono se deixar a cama.
7. TRABALHO E ATIVIDADES
{ ) 0- Sem dificuidades. .
()1-P fo @ sentimentos de incapa fadiga ou

q da a atividades, trabaltio ou p: pOs..
() 2- Perda de interesse por stividades {p pos ou trabalh
Guer direlementeresiads pelo pecents, oor indiiamans por

tencs e cio (sente que p gar-se
para o trabatho ou atividade)

ou passatempo). g .
( ) 4~ Parou de trabalhar devido & doenga atual.’ Nohospial,mw
4 se o paciente ndo se ocupar com.oulras atividades, além

pequenas tarefas do leito, oulorimpazdorealzﬂ-lassema}tda

&RE‘I’ARDO(leMdiodeidélasefah d‘Mdadedeooncenkat;éo
atividade motora diminuida)

{ ) 0- Pensamento e fala normais.

( ) 1 - Leve retardo & entrevista.

{ )} 2- Retardo 6bvio 3 entrevista.

{ ) 3- Enfrevista difici.

{ ) 4- Estupor compieto.

PROTOCOLO: DATA: /[ [/

{ ) 0- Nenhuma.

( ) 1 - Inquietude.

{ ) 2 - Brinca com as ma0s, com 0s cabelos,efc.

{ ) 3- Mexe-se, ndo consegue sentar quieto.

()4- - Torce as m3os, 16i as unhas, puxa os cabelos, morde os

cblicas, eructagho), ca

respiratérios (hiperventitag8o, susgiros), fréquéncia urindria,

{ )0-Ausente

()1-Leve

( ) 2- Moderada

()3-Grave

{ ) 4- Incapacitante

12. S!NI'OHAS SOMAT\OOS GAsTRINTES‘INMS

{ ) 0 - Nenhum

{ ) 1 - Perda de apeiite, mas alimenta-se voluntariamente.

Sensagdes de peso ho abdoien

( ) 2 - Difictidade de comes se nfo insistirem. Solicita ou exige
ou cdes para os intestinos ou para

digestivos. :

: 13.smrouassouknoos5nesmx.

( ) 0- Nenhum

( )-1-Peso nos membros, mecstasoumnbm Dores nas
costas, cefaiéia, miaigias. Perda de energla @ cansaco. .
()2- ommmmm«m mamz

ummmwwlwommM\nb)
{ ) 0- Ausentes

()1-Leves - .

()2-Inteénsos

15, HIPOCONDRIA -

( ) 0-Ausente

{)1- Auo-obeervaﬁommanﬁ(mreh;loaowpo)
{ ) 2 - Preocupagdo com a satide

) 3 - Queixas freqlientes, pt dequdselc

{.) 4 - 1déias defirantes hipocondracas.: i

18. PERDA DE PESO (Marcar A ou B)
A)Quaado:vdhdapehf&bﬂadlm
{ ) 0-Sem pesda de peso.

“()1- Pmuvdp«auapmmmamomm

{ ) 2-Perda de peso definida ( de acofdo com o paciente)
( ) 3-Néo avaliada. .

’ s)Ammmepenmmwa quando sio

medidas al reais te peso..

{)0- Menosdebﬁkadepetdaporsemana

{ ) 1 - Mais de 0,5 Kg de perda por semana.

{ ) 2-Mais de 1 Kg de perda por semana. | ©.
{ ) 3- N&o avaliada.

17. CONSCIENGIA " .

{)o- Reconhwewemdepnmdoedoeme

()1 - Reconhece a doenga mas atribui-he a causa 3 md
ao clima, 20 de trabalho, a virus, &

necasdadedevepouso,elc.

{ ) 2- Nega estar doente.

TOTAL:
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BAIXA

INICIAIS: DATA:
N° PROTOCOLO:
ENTREVISTADOR: GAF
(pontuar a partir da escala)
( )

BPRS
il 11.

CGI - GRAVIDADE
2 12.
3 13 Considerando a sua experiéncia com este
= = tipo de problema, qual a gravidade da doenga
4. 14. deste paciente no momento?
> L () 1-Nao estd doente.
6. 16 ()2 —Muito leve,

( )3-Leve.
= L7 ()4 -Moderada,
8. 18. ()5 - Acentuada.

( )6—Grave.
9. ()7 — Extremamente grave.
10. TOTAL

CIRS (G) Cumulative Illness Rating Scale — Geriatric

Instrugdes: anote as descri¢des dos problemas médicos que justifiquem a pontuagio a cada item (se necessdrio use a pagina atrds)

Pontuagio:

0: sem problema.

1: problema de média intensidade ou problema passado significante.

2: morbidade ou disabilidade aguda ou que necessitem de terapia de primeira linha,

3: disabilidade severa ou constante ou doenga cronica incontrolada.

4: necessidade de tratamento severo imediato ou extremo ou faléncia tinal de 6rgfo ou grave comprometimento funcional.

Sistema Condicdo Clinica Pontos

Coraciio

Vascular

Hematopoiético

Respiratdrio

Otorrinolaringolégico

Trato GI superior

Trato GI inferior

Figado

Rim

Genito-urindrio

Musculoesquelético/tegumento

Neuroldgico

Endderino/metabdlico/mama

Doenga psiquidtrica




ALTA

INICIAIS: DATA:
NOo PROTOCOLO:
ENTREVISTADOR:
GAF
(pontuar a partir da escala)
«C ) BPRS
IS 1.
2: 12
CGI - GRAVIDADE 3. 13.
. _ 4. 14,
Considerando a sua experiéncia com este
tipo de problema, qual a gravidade da doenga 5 15.
deste paciente no momento? - -
6. 16.
( ) 1—Nio estd doente. 7 1875,
()2 —Muilo leve.
( )3-Leve. 8. 18.
()4 —Moderada. 9.
()5 - Acentuada,
( )6-Grave. 10. TOTAL
( )7 —Extremamente grave.

CIRS (G) Cumulative Illness Rating Scale — Geriatric

Revisar e incluir patologias diagnosticadas durante internagao
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ANEXO B — TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

i

Termo de consentimento Livre e Esclarecida

O objetivo deste astudo é avaliar no sangue 0 nivel de algumas substancias que podem
estar alteradas em pessoas com problemas mentais. Vocé estd sendo convidado a participar
deste estudo.

Sera feita uma coleta de amostra de sangue (10 ml), no momento da internagao e de sua
alta hospitalar. O sangue coletado serd armazenado, para fins de pesquisa, e 0s riscos
envolvidos neste procedimento sdo mal-estar passageiro ou mancha roxa no local da coleta de
sangue. Além desta coleta de sangue, vocé fard uma avaliagao psiquidtrica e psicolGgica,
composta por entrevista e alguns questionarios. A entrevista e o preenchimento dos
guestionarios ndo envolvem maiores riscos e levara em torno de 40 minutos. Algumas perguntas
podem trazer algum desconforto e vocé tem a liberdade de nao respondé-las. Uma parte destas
avaliagbes sera repetida na sua alta e em 6 meses depois, por telefone. O nome do paciente
sera mantido em sigilo pelos pesquisadores, sendo estes dados utilizados apenas para esta
pesquisa. Vocé nao terd nenhum custo pela participagdo neste estudo.

Eu, , ful informado dos objetivos especificados acima e
da justificativa desta pesquisa, de forma detalhada e clara. Recebi informagGes especificas sobre
cada procedimento, dos desconfortos e riscos previstos, tanto dos beneficios esperados. Todas
minhas dlvidas foram respondidas com clareza e sei que poderei solicitar novos
esclarecimentos a qualquer momento. Além disto, sei que terei liberdade de retirar meu
consentimento de participagdo na pesquisa de acordo com estas informagdes e a qualquer
momento do estudo, sem que isto traga prejuizo ao meu atendimento.

O profissional ; certificou-me de que as informagdes
por mim fornecidas terao carater confidencial, sem identificagao do pacients.

Este documento foi elaborado em 2 vias, uma ficard com vocé e outra ficara arquivada
com o pesquisador,

Em caso de duvidas, entrar em contato com Dr. Marcelo Fleck ou com Dra, Neusa Sica
da Rocha pelos telefones 33598294 ou 33598413. Servigo de Psiquiatria- HCPA Ramiro
Barcelos, 2350- 4° andar, sala 400 N.

Autorizo o uso do material e das informagdes coletadas para uso em outros estudos
futuros desde que aprovados pelo Comité de Etica em Pesquisa do Grupo de Pesquisa e
Pés-graduagao.

{ )} Sim, autorizo. { ) Nao, nao autorizo

Assinatura do paciente Assinatura do investigador

Assinatura do responsavel legal
Data.

Caso tenha dividas sobre questdes éticas desta pesquisa, ligue para o Comitd de Etica em
Pesquisa-HCPA, fone 51 33598304
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APENDICE A — OUTRAS PRODUCOES BIBLIOGRAFICAS DURANTE O
PERIODO DO DOUTORADO

1 ARTIGO COMPLETO PUBLICADO EM PERIODICO

VALDIVIA, LUCIANNE J; ALVES, LUCAS PC; ROCHA, NEUSA S. Spiritual Health
and Life-Orientation Measure: Psychometric properties of the Brazilian Portuguese
version. JOURNAL OF HEALTH PSYCHOLOGY, v. online, p. 135910531775161-11,
2018.

2 LIVROS PUBLICADOS

Alex Jones Flores Cassenote; Lucas Primo de Carvalho Alves. Principais Temas
em Epidemiologia, 1. ed. S&o Paulo: Medcel Editora e Eventos LTDA, 2018. Vol. 3.

Alex Jones Flores Cassenote; Lucas Primo de Carvalho Alves. Principais Temas
em Epidemiologia, 1. ed. S&o Paulo: Medcel Editora e Eventos LTDA, 2018. Vol. 4.

3 CAPITULOS DE LIVROS PUBLICADOS

CORDIOLI, A. V.; PRIMO DE CARVALHO ALVES, LUCAS; VALDIVIA, LUCIANNE
J; ROCHA, N. S. As principais psicoterapias: fundamentos tedricos, técnicas,
indicagcbes e contraindicacdes. In: Aristides Volpato Cordioli; Eugenio Horacio
Grevet. (Org.). Psicoterapias - Abordagens atuais. 1ed.Porto Alegre: Artmed, 2018,
v. 1, p. 25-45.

BRAGA, D. T.; PROVIN, M. X.; PRIMO DE CARVALHO ALVES, LUCAS.
Dessensibilizacdo e reprocessamento por movimentos oculares e hipnose. In:
Aristides Volpato Cordioli; Eugenio Horacio Grevet. (Org.). Psicoterapias -
Abordagens atuais. 1ed.Porto Alegre: Artmed, 2018, v. 1, p. 265-281.
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4 CAPI{TULOS DE LIVRO EM PRODUCAO

LOVATO, L. M.; PRIMO DE CARVALHO ALVES, LUCAS; MARCZYK, J; PROVIN,
M. X.; LIMA, P. Psiquiatria. In: Elvino Barros. (Org.). Clinica Médica — Consulta
Rapida. 52 ed. Porto Alegre: Artmed, 2019.

5 OUTROS TRABALHOS PUBLICADOS EM EVENTOS

Apresentado na Jornada CELG 2018 e premiado como melhor trabalho do evento:

SCHMITT JUNIOR, A. A. S.; PRIMO DE CARVALHO ALVES, LUCAS; ROCHA, N.
S. Marcadores Inflamatérios séricos em Doenca Mental Grave: diminuicdo de
interleucinas 2 e 6 apés tratamento de pacientes internados, 2018.

Apresentado no evento European Psychiatry:

Primo de Carvalho Alves, L., Rodrigues, A. A., Moreira Lima, F., Janovik, N.,
Sanguinetti Czepielewski, L., Mendes Ceresér, K. M., & Sica da Rocha, N. (2017). H-
index may influence more than methodological variables for publication in high
impact psychiatry journals — A systematic review. European Psychiatry, 41, S382.
doi:10.1016/j.eurpsy.2017.02.414

Apresentado no evento Lancet Summit

Primo de Carvalho Alves, L.; Rocha, N. S. (2018). Melancholic depressive features
and their association with inflammatory markers among severely depressed
inpatients — a cross-sectional study. P1.76

Schmitt Junior, A. A.; Primo de Carvalho Alves, L.; Rocha, N. S. (2018). Serum
inflammatory markers in severe mental illness: decrease of interleukins 2 and 6 after

inpatient treatment in a longitudinal prospective study. P1.42



