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RESUMO

Introdugao: O tratamento adjuvante com Inibidor de Aromatase (lIA) é considerado
padrao de cuidado para mulheres pés-menopausadas com céancer de mama (CM)
receptor hormonal positivo (RH+), entretanto, sdo frequentes efeitos adversos como
fadiga relacionada ao cancer (FRC), depressao e sintomas musculoesqueléticos.
Instrumentos para manejo desses sintomas podem melhorar adesao e persisténcia
ao tratamento, qualidade de vida relacionada a saude (QVRS) e resultados em saude.
Objetivo: Essa tese teve dois objetivos principais: 1) Identificar a relagéo entre niveis
séricos de 25-hidroxivitamina D [25(OH)D] e FRC, bem como analisar seus efeitos na
depressao, ansiedade, incapacidade funcional, dor e QVRS; 2) Realizar validacao
adicional da Escala Cervantes 31-itens (CS-31), 16-item Cervantes Short-Form Scale
(CS-16) e 10-item Cervantes Scale (CS-10). Material e Métodos: Esse € um estudo
prospectivo conduzido com 89 mulheres pés-menopausadas diagnosticadas com CM
RH+ inicial, em terapia enddcrina adjuvante com IA. As avaliagdes foram realizadas
em trés momentos: TO, linha de base; T1, periodo intermediario do seguimento, 12
meses apos T0; e T2, periodo final do seguimento, 24 meses apdés T0. Em cada
momento, foram realizadas avaliagbes antropométricas e de composi¢cado corporal,
bem como avaliagbes dietéticas por aplicacdo de recordatérios alimentares de 24
horas (R24h). As mulheres completaram as Cervantes Scale (CS), Hospital Anxiety
and Depression Scale (HADS) e Health Assessment Questionnaire (HAQ). A FRC foi
determinada a partir da subescala fadiga (FACIT-Fatigue) da Functional Assessment
of Chronic lllness Therapy-fatigue (FACIT-F), tendo sido adotado escore abaixo de 34
como indicador de presenca desse efeito adverso. O nivel sérico da 25(OH)D foi
determinado por eletroquimioluminescéncia, com ponto de corte acima de 75nmol/L
adotado como indicativo de suficiéncia. Generalized Linear Model (GLzM) e
Generalized Mixed Model (GMM) foram utilizados para determinar, respectivamente,
associagdes e efeitos. Diferenca Minima Clinicamente Importante (DMCI) de 5% no
escore FACIT-Fatigue entre os trés tempos foi adotada para classificar as mulheres
em cinco clusters da FRC: The same, better, worse, V e Inverted V. Além disso, para
as CS, foram avaliadas consisténcia interna, validade de construto, responsividade e
validade de grupos conhecidos. Resultados: Nossos resultados mostraram que um
pouco mais de um terco das sobreviventes de CM tinham FRC e baixos niveis séricos

de 25(OH)D. As mulheres com FRC estavam em uso de |A ha menos tempo quando



comparadas ao subgrupo sem FRC. A vitamina D dietética ndo diferiu
significativamente entre os subgrupos da 25(OH)D, entretanto, nenhuma das
mulheres atingiu o Estimated Average Requirements (EAR) desse nutriente. Houve
associagdes negativas entre o escore FACIT-Fatigue e adiposidade corporal. O maior
percentual de mulheres foi classificado como “better’, ou seja, com melhoria no
escore FACIT-Fatigue ao longo do estudo. Nenhuma significancia foi encontrada em
relacédo a causalidade direta e reversa entre 25(OH)D sérica e FRC. Baixo nivel sérico
de 25(0OH)D teve efeito negativo nos escores de ansiedade, do dominio Menopausa
e Saude e subdominio Sintomatologia Vasomotora da CS-31. Além disso, mulheres
com FRC apresentaram maiores niveis de ansiedade, depressao, incapacidade
funcional, dor nos musculos/articulagdes, pior QVRS e pior escore nos seguintes
dominios e subdominios da CS-31 — Menopausa e Saude, Psicoldgico,
Sintomatologia Vasomotora, Saude, Envelhecimento e Relacdo de Casal. Esses
resultados mostram a relevancia clinica tanto da 25(OH)D sérica quanto da FRC,
especialmente dessa ultima. As trés CS apresentaram consisténcia interna adequada
e validade de grupos conhecidos, com significancia estatistica entre ansiedade e
depressao e pior QVRS, mas somente CS-10 e CS-31 apresentaram validade de
construto satisfatoria. Além disso, identificamos melhora prospectiva na QVRS, com
maiores escores em TO em relagdo aos outros tempos. Conclusao: Destaca-se a
relevancia clinica da 25(0OH)D e da FRC, principalmente desta ultima, considerando
seu impacto sobre outros importantes efeitos adversos reportados por essas
mulheres. Ainda, o efeito negativo da adiposidade corporal na FRC pbde ser
confirmado nesse estudo. A analise das propriedades psicométricas revelou que as
CS, especialmente a CS-31, parecem ser instrumentos apropriados para uso na rotina
médica com sobreviventes de CM durante terapia enddcrina adjuvante, podendo
auxiliar no monitoramento de efeitos adversos e da QVRS, embora estudos maiores
sejam necessarios para confirmar esses resultados.

Palavras-chave: Sobreviventes de Cancer; Neoplasias da Mama; Inibidores de
Aromatase; Psicometria; Qualidade de Vida Relacionada a Saude; Menopausa,;
Fadiga; Deficiéncia de Vitamina D.

Apoio: Coordenacgao de Aperfeicoamento de Pessoal de Nivel Superior (CAPES).



ABSTRACT

Introduction: The adjuvant treatment with Aromatase Inhibitor (Al) is considered
standard of care for postmenopausal breast cancer (BC) women with hormone
receptor-positive (HR+), however, it often causes adverse effects such as cancer-
related fatigue (CRF), depression and musculoskeletal symptoms. Instruments to
manage symptoms may improve adherence and persistence of treatment, health-
related quality of life (HRQL) and health outcomes. Objective: This thesis had two
main objectives: 1) To identify the relationship between serum 25-hydroxyvitamin D
[25(OH)D] level and CRF, and to analyze their effects on depression, anxiety,
functional disability, muscle/joint aches and HRQL; 2) To perform additional validation
of the 31-item Cervantes Scale (CS-31), 16-item Cervantes Short-Form Scale (CS-
16) and 10-item Cervantes Scale (CS-10). Material and Methods: This is a
prospective study conducted with 89 postmenopausal women diagnosed with HR+
early BC in adjuvant endocrine therapy with Al. The assessments were performed at
three time points: TO, baseline; T1, intermediate follow-up period, 12 months after TO;
and T2, final follow-up period, 24 months after TO. At each time point, anthropometric
and body composition assessments were performed, as well as dietary assessments
by application of 24-hour dietary recall (24HR). The women completed the Cervantes
Scale (CS), Hospital Anxiety and Depression Scale (HADS) and Health Assessment
Questionnaire (HAQ). The CRF was measured using the subscale fatigue (FACIT-
Fatigue) of the Functional Assessment of Chronic lliness Therapy-fatigue (FACIT-F),
and a score below 34 was adopted as an indicator of the presence of this adverse
effect. The serum 25(0OH)D level was determined by electrochemiluminescence, with
a cut-off above 75nmol/L adopted as an indication of sufficiency. Generalized Linear
Model (GLzM) and Generalized Mixed Model (GMM) analysis were used to determine,
respectively, associations and effects. A Minimum Clinically Important Difference
(MCID) of 5% in FACIT-Fatigue score between the three time points was used to
classify the women into five clusters of CRF: The same, better, worse, V and Inverted
V. In addition, for CS, internal consistency, construct validity, responsiveness and
known-group validity were evaluated. Results: Our results showed that slightly more
than one-third of the BC survivors had CRF and low serum 25(0OH)D levels. The
women with CRF had been using Al for a shorter time when compared to the subgroup

without CRF. The dietary vitamin D did not differ significantly between the subgroups



of 25(OH)D, however none of the women reached the Estimated Average
Requirements (EAR) of this nutrient. There were negative associations between the
FACIT-Fatigue score and body adiposity. The greater percentage of women was
classified as “better”, i.e with improvement in the FACIT-Fatigue score throughout the
study. No significance was found regarding the direct and reverse causality between
serum 25(0OH)D level and CRF. Low serum 25(OH)D level had a negative effect on
the scores of anxiety, of Menopause and Health domain and Vasomotor subdomain
of the CS-31. In addition, women with CRF presented more anxiety, depression,
functional disability, muscle/joint aches, worse HRQL and worse score in the following
domains and subdomains of the CS-31 — Menopause and Health, Psychological,
Vasomotor, Health, Aging and Couple Relations. These results show the clinical
relevance of both serum 25(OH)D and CREF, highlighting the latter. The three CS
presented adequate internal consistency and known-group validity, with statistical
significance between anxiety and depression and worse HRQL, but only CS-10 and
CS-31 presented satisfactory construct validity. Also, we identified a prospective
improvement in HRQL, with higher scores at TO compared to other time points.
Conclusion: The clinical relevance of 25(OH)D and CREF is highlighted, especially
CREF, considering theirs impact on others important adverse effects reported by these
women. In addition, the negative effect of body adiposity on CRF can be confirmed in
this study. The analysis of psychometric properties revealed that the CS, highlighting
the CS-31, seem to be appropriate instruments for the medical routine with BC
survivors during adjuvant endocrine therapy and may help to monitoring adverse
effects and HRQL, although larger studies are needed to confirm these results.
Keywords: Cancer Survivors; Breast Neoplasms; Aromatase Inhibitors;
Psychometrics; Health-related quality of life; Menopause; Fatigue; Vitamin D
Deficiency.

Support: Coordenagao de Aperfeicoamento de Pessoal de Nivel Superior (CAPES).
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1 INTRODUGAO

O cancer de mama (CM) é uma doenga heterogénea, sendo que o subtipo CM
receptor hormonal positivo (RH+) representa 80% dos casos diagnosticados apos a
menopausa (CLARK; OSBORNE; MCGUIRE, 1984). Recentemente, essa doenga se
tornou a causa lider de incidéncia de cancer em todo o mundo (FERLAY et al., 2020).

A terapia endécrina adjuvante com Inibidores de Aromatase (IA) é considerada
padrao de cuidado para mulheres pos-menopausadas com CM RH+ em estadio inicial
(VAN HELLEMOND; GEURTS; TJAN-HEIJNEN, 2018). Esse medicamento inibe ou
inativa a sintese de estrogénio (SMITH; DOWSETT, 2003), horménio relacionado a
proliferagao de células tumorais RH+. Contudo, essa deple¢dao hormonal é uma das
justificativas de importantes efeitos adversos associados ao uso de IA
(CONDORELLI; VAZ-LUIS, 2018; GALLICCHIO et al., 2012).

Dentre os efeitos adversos do uso de IA, destaca-se efeitos negativos no
sistema urogenital (CONDORELLI; VAZ-LUIS, 2018; DAHIR; TRAVERS-
GUSTAFSON, 2014); depressao (CONDORELLI; VAZ-LUIS, 2018; HINES et al.,
2010); risco aumentado de fraturas e osteoporose (CONDORELLI; VAZ-LUIS, 2018;
KWAN et al., 2014); sintomas vasomotores e cardiovasculares (CONDORELLI; VAZ-
LUIS, 2018); fadiga relacionada ao céncer (FRC); dor e rigidez articular
(CONDORELLI; VAZ-LUIS, 2018; KHAN et al., 2010).

A FRC pode gerar significativas consequéncias fisicas, psicossociais e
econdbmicas (BERGER et al., 2020; CURT et al., 2000), com impacto negativo na
qualidade de vida relacionada a saude (QVRS), mesmo apds o tratamento (BERGER
et al., 2020; RUIZ-CASADO et al., 2021).

Os efeitos adversos do uso de IA comprometem a adesao e persisténcia ao
tratamento (MURPHY et al., 2012), bem como a QVRS (CONDORELLI; VAZ-LUIS,
2018). Sabe-se que esses efeitos adversos apresentam caracteristica multicausal,
mas a literatura ainda nao é conclusiva, o que interfere sobremaneira na possibilidade
de intervencgdes efetivas para amenizar a toxicidade relacionada a essa medicacgao.

Além da deplecao de estrogénio, outra possivel justificativa biolégica para a
toxicidade relacionada ao uso de IA é a deficiéncia de vitamina D. Essa vitamina &
essencial para a manutencgéo da saude geral, participando da modulagao de diversas

vias inflamatérias e ligadas a dor (ELLIS et al., 2018), em processos neurologicos
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(MCCANN; AMES, 2008) e oxidativos (GARCION et al., 2002), na homeostase do
calcio (ELLIS et al., 2018), entre outros.

Considerando os efeitos fisioldgicos da vitamina D e seu envolvimento
potencial em sintomas como FRC, depresséao, ansiedade e dor musculoesquelética,
torna-se relevante conhecer a influéncia dos niveis séricos dessa vitamina em
mulheres com CM em uso de IA.

Além disso, devido as consequéncias negativas dos efeitos adversos do |A
durante e, até mesmo anos apos o término do tratamento, é necessario que estes
sejam investigados e considerados no manejo clinico (CONDORELLI; VAZ-LUIS,
2018). Potencialmente, as intervengdes clinicas para gerenciar os efeitos adversos
podem melhorar a QVRS e o prognéstico dessas mulheres (KIDWELL et al., 2014).

Nesse sentido, a Escala Cervantes (CS) parece ser uma opg¢ao apropriada
para avaliar QVRS em sobreviventes de CM em terapia enddcrina adjuvante, por
considerar particularidades da mulher na peri e p6s-menopausa (PALACIOS et al.,
2004), periodos em que também ocorre deplecao de estrogénio e efeitos adversos
semelhantes ao do uso de |A.

Espera-se que este estudo longitudinal demonstre a causalidade entre
concentragao seérica de 25(0OH)D e FRC, e o efeito destes na ansiedade, depresséo,
incapacidade funcional, dor nos musculos e articulagées, bem como na QVRS. Além
disso, espera-se que a validacdo da CS proposta na presente tese, possa em uma
implementagao futura, favorecer a rotina médica oncolégica e a saude das

sobreviventes de CM em terapia enddcrina adjuvante.
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1.1 Consideragodes Iniciais

A formatacdo desta tese foi realizada de acordo com o modelo alternativo
proposto pelo Programa de Pés-graduagcao em Ciéncias da Saude, da Faculdade de
Medicina — Universidade Federal de Uberlandia (UFU), o qual determina que os
resultados do estudo sejam apresentados em formato de artigos cientificos.

A Tese foi organizada nas seguintes se¢des: Fundamentagao Teérica, a qual
esta apresentada como forma de revisao da literatura sobre os temas abordados na
tese; Objetivos, em que sdo expostos os propositos do estudo; Resultados, que
contempla dois manuscritos elaborados; Conclusao, que discorre sobre a sintese
dos principais resultados do estudo; Perspectivas, na qual sdo apresentadas
expectativas para estudos futuros; Pés-texto, na qual estdo incluidos as referéncias,
anexos e apéndices.

O primeiro manuscrito intitulado “Serum 25-Hydroxyvitamin D and Cancer-
Related Fatigue: Associations and Effects in Depression, Anxiety, Functional
Capacity and Health-Related Quality of Life in Breast Cancer Survivors During
Adjuvant Endocrine Therapy”, teve como objetivo principal identificar a relagao
entre niveis séricos de 25(0OH)D e FRC, bem como analisar seus efeitos na
depressao, ansiedade, incapacidade funcional, dor e QVRS em sobreviventes de CM
durante terapia enddécrina adjuvante. Pretende-se submeté-lo a revista BMC Cancer
(Impact Factor = 4.430).

O segundo manuscrito intitulado “The Cervantes Scale for Measuring
Health-Related Quality of Life in Postmenopausal Breast Cancer Survivors
During Adjuvant Endocrine Therapy” teve como objetivo realizar validagao
adicional da Escala Cervantes de 31 itens (CS-31), 10-item Cervantes Scale (CS-10)
e 16-item Cervantes Short-Form Scale (CS-16) para sobreviventes de CM durante
terapia enddcrina adjuvante. Pretende-se submeté-lo a revista The Breast (Impact
Factor = 4.38).
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2 FUNDAMENTAGAO TEORICA

2.1 Cancer de Mama

A mama é uma glandula exécrina cutdnea modificada e compreende,
principalmente, pele, tecido subcutédneo, parénquima (ductos e Iébulos) e estroma
(gordura, ligamentos, veias, artérias, nervos e vasos linfaticos) (JESINGER, 2014).

Algumas dessas estruturas podem ser identificadas na Figura 1.

Figura 1. Anatomia da mama feminina.

Legenda: Anatomia da mama feminina normal mostrada em secgéao transversal vertical ilustrada (A) e
em visdo mamografica obliqua lateral medial (B). Mama coberta por pele (P), sobre os musculos da
parede toracica (PT), com mamilo (M) em posi¢cdo central, composta por gordura (G), tecido
fibroglandular (FG) e estruturas neurovasculares (NV).

Fonte: Adaptado e traduzido. Reproduzido de Jesinger (JESINGER, 2014), Copyright (2021) com

permissao da Elsevier.

O desenvolvimento mamario deriva de interagbes epitélio-mesenquimais
complexas reguladas por horménios sistémicos por diferentes vias de sinalizacéo. A
mama apresenta plasticidade celular com expressiva remodelagado na idade adulta, o
que favorece a carcinogénese, ou seja, a transformacgéo de uma célula normal em
cancer (JAVED; LTEIF, 2013). Mesmo apds a menopausa, a remodelagao mamaria
se mantém, ocorrendo uma reducdao de volume do tecido fibroglandular com
predominancia de gordura (JESINGER, 2014).

Dentre as doengas que podem acometer a mama, o CM é a doenga maligna
mais comum em mulheres em todo o mundo (HARBECK et al., 2019; HARBECK;

GNANT, 2017), apresentando etiologia complexa e se desenvolvendo a partir de
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diferentes linhagens celulares, com progressao por inumeras vias moleculares
(ELLSWORTH et al., 2010).

Em 2020, mais de 2,2 milhdes de novos casos de CM foram estimados em
todo o mundo e a expectativa é que este numero aumente para mais de 40% até 2040
(FERLAY et al., 2020). No Brasil, para o mesmo ano, a estimativa foi de 66.280 casos
novos de CM (INCA, 2020). Tanto no Brasil quanto no mundo, essa doenga se tornou,
recentemente, a causa lider de incidéncia de cancer (FERLAY et al., 2020; INCA,
2020).

Quanto ao status menopausal, em nivel mundial, a incidéncia de CM e a
mortalidade sdo mais altas em mulheres pdés-menopausadas, considerando idade
igual ou superior a 50 anos, comparadas aquelas no periodo pré-menopausal (HEER
et al., 2020).

Os subtipos mais frequentes de CM sao as lesdes pré-invasivas carcinoma
ductal in situ e carcinoma lobular in situ; e as invasivas carcinoma ductal (ou “nenhum
tipo especial”’ - NTE) e carcinoma lobular. Clinicamente, a classificagdo dos tumores
de CM é realizada a partir da observacdo de -caracteristicas histolégicas e
moleculares quanto a expressao imuno-histoquimica de proteinas-chaves: Receptor
de estrogénio (RE), receptor de progesterona (RP), receptor para o fator de
crescimento epidérmico humano-2 (HER2) e marcador de proliferacao Ki67. Tumores
que expressam RE e, ou RP sao denominados CM RH+; os que néo expressam RE
e RP, sdo CM receptor hormonal negativo (RH-); e caso ndo expressem RE, RP e
HER2, sdo tumores CM triplo negativo (HARBECK et al., 2019). O tipo de cancer mais
incidente no mundo € o CM RH+, representando cerca de 83% dos casos de CM
(ACS, 2019). A classificagdo dos tumores de CM comumente utilizada na pratica
clinica, inclui cinco subtipos: Triplo negativo, representando 10 a 15% dos casos,
normalmente, com pior progndéstico; HER2 negativo enriquecido (ndo luminal) e
Luminal B HER2 positivo, os quais representam 13 a 15% dos casos, respondendo a
terapias direcionadas e com prognostico intermediario; Luminal B HER2 negativo,
representando 10 a 20% dos casos, também com progndstico intermediario; e
Luminal A, correspondendo a 60 a 70% dos casos, sendo o tipo com melhor
prognostico (HARBECK et al., 2019).
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Considerando que o CM é uma doenga heterogénea em nivel molecular e que
seus subtipos sdo biologicamente distintos, eles podem apresentar diferentes
etiologias. Os principais fatores de risco ndo modificaveis para essa doenga sao
idade, sexo, raga, etnia, histéria familiar de cancer, variantes genéticas, menarca
precoce e idade avancada na menopausa; enquanto os modificaveis sdo dieta,
consumo de alcool, obesidade, sedentarismo, horménios exdgenos e alguns fatores
reprodutivos (nuliparidade, idade avancada na primeira gravidez e auséncia de
lactacdo) (COUGHLIN, 2019). Fatores de risco reprodutivos estao mais relacionados
a CM RH+ (ANDERSON; SCHWAB; MARTINEZ, 2014). Ainda, em mulheres na pos-
menopausa, 0s hormdnios esteroides sexuais enddgenos, como o estradiol, estdo
associados a maior risco para o CM (JAMES et al., 2011).

O CM estadio inicial sem metastases distantes detectaveis é potencialmente
curavel (HARBECK; GNANT, 2017) em 70-80% dos casos (HARBECK et al., 2019).

No Brasil, verificou-se estabilidade da mortalidade por CM entre 1990 e 2015,
em torno de 16%, tendo sido a maior taxa de mortalidade por neoplasias em mulheres
no pais, nos dois anos mencionados (GUERRA et al., 2017). Ressalta-se que a
mortalidade por CM apresenta disparidades regionais, com tendéncia a redugéo e
estabilidade em regides desenvolvidas e de aumento em regides menos
desenvolvidas, refletindo influéncia socioecondmica nos resultados em saude
(GUERRA et al., 2017).

A atualizagao bienal da American Cancer Society sobre as estatisticas de CM
feminino nos Estados Unidos, apresentou aumento de 0,3% ao ano na taxa de
incidéncia de CM e reducgéo de 40% na taxa de mortalidade de 1989 a 2017. Esses
resultados sao explicados, em parte, pelo aumento da incidéncia de CM RH+,
provavelmente, devido ao aumento da prevaléncia de excesso de peso e a reducao
nas taxas de fertilidade; bem como devido a uma reducao da incidéncia de CM RH-,
subtipo associado a uma menor sobrevida (DESANTIS et al., 2019).

O progresso na detecgao precoce e no tratamento do cancer contribuiram
sobremaneira para o aumento no numero de sobreviventes de cancer, termo que
abrange pessoas desde o diagndstico até o fim da vida, em qualquer etapa do
tratamento (antes, durante ou apés o término) (WCRF/AICR, 2018). Nos ultimos 10 a

15 anos, as terapias evoluiram e se tornaram mais direcionadas biologicamente, além
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do estimulo ao de-escalonamento do tratamento para redugao dos efeitos adversos,
evitando-se prejuizos a QVRS (HARBECK et al., 2019).

2.2 Inibidores de Aromatase

A decisdo pelo tipo de tratamento antineoplasico deve considerar o
estadiamento e caracteristicas bioldgicas do céancer, riscos, beneficios, idade,
preferéncias e status menopausal (ACS, 2019).

O tratamento para CM pode ser local (cirurgia e radioterapia), agindo
diretamente sobre o tumor sem impactar as demais células, ou sistémico
(quimioterapia, hormonioterapia e terapia-alvo), com uso de drogas por via oral ou
venosa, afetando células cancerosas nao apenas localmente (ACS, 2019).

A terapia sistémica é denominada neoadjuvante ou pré-operatéria, quando
ocorre antes da cirurgia, com intuito de reduzir o tamanho do tumor tornando a
remogao cirurgica mais facil e menos extensa; ou adjuvante, ocorrendo apéds a
cirurgia, a fim de eliminar células tumorais ndo detectadas que possam ter migrado
para outros 6rgaos e tecidos (ACS, 2019).

Os mecanismos de atuacdo das terapias sistémicas sao variados:
quimioterapicos atuam, principalmente, nas células com alto potencial proliferativo;
terapias-alvo atuam em proteinas especificas das células tumorais ou proximais; a
imunoterapia estimula o ataque do sistema imunolégico ao tumor (ACS, 2019); e a
terapia enddcrina bloqueia ou reduz a capacidade do corpo de produzir determinados
horménios, interrompendo ou atrasando a progressao de tumores hormonio-sensiveis
(ACS, 2019; SAMBI et al., 2019).

A hormonioterapia, normalmente com Tamoxifeno (TMX) ou Inibidores de
Aromatase (IA), atuam sobre o estrogénio, um hormédnio produzido, principalmente,
pelos ovarios e capaz de promover o crescimento de CM RH+ (ACS, 2019). O
mecanismo de acdo do TMX consiste em inibir o crescimento tumoral pelo
antagonismo competitivo do estradiol ao RE; enquanto os IA, ao inibir ou inativar a
enzima aromatase, reduzem expressivamente os niveis plasmaticos de estrogénio a
partir de seus precursores androgénicos (SMITH; DOWSETT, 2003) (Figura 2).
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Figura 2. Mecanismo de agao dos inibidores de aromatase e do tamoxifeno.
Fonte: Traduzido. Reproduzido com permissdgo de Smith & Dowsett (SMITH;
DOWSETT, 2003), Copyright Massachusetts Medical Society.

Os estrogénios sdo capazes de induzir modificagdo da expressédo de genes
especificos por mecanismos diversos, dentre eles pela ligagdo a proteina RE,
localizada no nucleo celular (DEROO; KORACH, 2006). Por meio desses
mecanismos, o estrogénio desempenha importantes fungdes reprodutivas e nao
reprodutivas (NELSON; BULUN, 2001).

Em mulheres, o estrogénio esta relacionado ao desenvolvimento de
caracteristicas sexuais secundarias, regulagcdo da secregdo de gonadotrofina,
preparagao de tecidos para resposta a progesterona, manutencdo da massa ossea,
regulagcao da sintese de lipoproteinas, prevengao da atrofia urogenital, regulacéo da
responsividade a insulina e manutengdo da fungdo cognitiva (NELSON; BULUN,
2001). Em face a sua importancia para inumeros processos fisiolégicos, € esperado
que a inibicdo ou inativagcao da sintese desse horménio gere expressivos efeitos
adversos (CONDORELLI; VAZ-LUIS, 2018; GALLICCHIO et al., 2012) e, também,
esteja relacionado ao desenvolvimento de inumeras doengas, como cancer,
osteoporose, doengas neurodegenerativas e cardiovasculares, resisténcia a insulina
e obesidade (DEROO; KORACH, 2006). A Figura 3 apresenta algumas fungdes
reguladas pelo estrogénio em diferentes tecidos, bem como as manifestagcdes
fisioldgicas decorrentes de sua privagao.
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Figura 3. Fungdes reguladas pelo estrogénio e efeitos de sua privagao.
Fonte: Reproduzido de Vaz-Luis e Partridge (VAZ-LUIS; PARTRIDGE, 2018), Copyright (2021) com

permissao de Springer Nature.

A relacao entre o estrogénio e o desenvolvimento do CM pode ser explicada
por dois mecanismos: (A) A ligacao de estrogénios ao RE estimula a proliferagdo de
células mamarias, aumentando o numero de células-alvo, além de favorecer o risco
de erros de replicacdo devido ao aumento da divisdo celular e da sintese de acido
desoxirribonucleico (DNA), podendo resultar em mutag¢des prejudiciais, apoptose,
proliferacdo celular ou reparo de DNA; (B) o metabolismo do estrogénio gera
subprodutos genotoxicos com potencial para causar dano direto ao DNA e mutagdes
(DEROO; KORACH, 2006).

O estrogénio é sintetizado a partir do colesterol em varios tecidos enddcrinos,
sendo carreado as células-alvo pela corrente sanguinea. A maior parte dos
estrogénios é sintetizada nos ovarios, contudo, apdés a menopausa, devido a
insuficiéncia ovariana, a producao desse horménio é bastante reduzida, e o cortex da
suprarrenal passa a ser o principal local de sintese de esteroides sexuais, produzidos
na forma de androgénios androstenediona e testosterona. Nos tecidos periféricos,
como figado, musculo e tecido adiposo, os androgénios s&o convertidos pela

aromatase em estradiol. A aromatase € pertencente a superfamilia do citocromo P-
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450 e produto do gene CYP19, altamente expresso na placenta e nas células da
granulosa dos foliculos ovarianos, e em menor quantidade no tecido adiposo
subcutaneo, cérebro, figado, musculo, mama normal e no préprio tumor mamario
(NELSON; BULUN, 2001).

O nivel de circulagdo do estrogénio € determinado por processos metabdlicos
de sintese, de converséo a partir de androgénios e de eliminagdo do estrogénio, os
quais sao regulados por uma rede de enzimas codificadas por inumeros genes (LOW
et al., 2010). O diagrama abaixo contempla as diferentes etapas do metabolismo do
estrogénio, alguns genes envolvidos e expressos na mama, bem como o ponto de

atuacdo da aromatase e dos IA (Figura 4).
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Figura 4. Via metabdlica do estrogénio e ponto de atuagdo da aromatase e dos inibidores de
aromatase.

Fonte: Adaptado e traduzido de Low et al. (LOW et al., 2010). Artigo de acesso aberto,
reproducgao autorizada mediante citagao.
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Na pdés-menopausa, a terapia enddcrina adjuvante com IA é considerada
padréo de cuidado em casos de CM RH+ em estadio inicial (VAN HELLEMOND;
GEURTS; TJAN-HEIJNEN, 2018), contribuindo significativamente para o aumento da
sobrevida livre da doenga (GOSS et al., 2016). N6dulo positivo, alto Ki67, alto grau,
histologia lobular e HER2 positivo sdo fatores que favorecem o uso de IA
(CURIGLIANO et al., 2017). Os IA reduzem em mais de 90% o nivel de estrogénio
residual, ndo sendo, portanto, indicados para mulheres na pré-menopausa e que nao
estejam em supressdo ovariana, pois uma resposta fisiolégica compensatoria
induziria o ovario a produzir estrogénio (BURSTEIN, 2020).

Os |IA sao classificados em inibidores propriamente dito, com estrutura néo
esteroide e ligagao temporaria a aromatase; e inativadores, com estrutura esteroide
e capacidade de ligagao definitiva a enzima, sendo essas as principais diferengas
quimicas e farmacoldgicas entre eles (SAAD et al., 2002). Os principais IA disponiveis
no Brasil sdo de terceira geragao, Anastrozol, Letrozol (inibidores) e Exemestano
(inativador) (SAAD et al.,, 2002), capazes de suprimir até 98% da atividade da
aromatase (GEISLER et al., 2002). A hormonioterapia com IA é administrada como
tratamento oral diario no préprio domicilio e o tempo de tratamento depende do risco
de recorréncia da doenga (ACS, 2019).

A terapia enddcrina € recomendada por um periodo minimo de cinco anos. A
opcao de terapia enddcrina estendida (TEE), seja com 10 anos de TMX ou cinco anos
de um IA apéds 4,5 a seis anos de TMX, tem sido cada vez mais recomendada. O uso
de 10 anos de IA tem sido desfavorecido devido ao perfil de efeitos adversos
(GRADISHAR et al., 2021).

Ainda que a TEE apresente beneficios modestos na redugéo dos riscos de
recorréncia distante e loco-regional e de CM contralateral, a preferéncia e
tolerabilidade do paciente precisam ser consideradas na decisao, dado os riscos para
a saude 6ssea e outros importantes efeitos adversos (CURIGLIANO et al., 2017) com
potencial para reduzir a QVRS (CONDORELLI; VAZ-LUIS, 2018), merecendo

destaque na pratica clinica oncoldgica.

2.3 Efeitos Adversos Relacionados ao Uso de IA
Os efeitos adversos relacionados ao uso do IA sdo amplamente estudados,

visto o relevante impacto que geram na adeséo e persisténcia ao tratamento (CELLA;
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FALLOWFIELD, 2008; MURPHY et al., 2012), bem como na QVRS (CELLA;
FALLOWFIELD, 2008; CONDORELLI; VAZ-LUIS, 2018).

Ainda assim, persistem lacunas quanto a causalidade, sendo, pelo menos em
parte, explicada pela deplecdo do estrogénio (GALLICCHIO et al., 2012), o qual
participa de multiplos sistemas e tem, em sua privagédo, potencial de toxicidade
generalizada (CONDORELLI; VAZ-LUIS, 2018).

Os efeitos adversos mais frequentemente relatados sdo sintomas urogenitais
(CONDORELLI; VAZ-LUIS, 2018; DAHIR; TRAVERS-GUSTAFSON, 2014),
vasomotores e cardiovasculares (CONDORELLI; VAZ-LUIS, 2018), depresséo
(CONDORELLI; VAZ-LUIS, 2018; HINES et al., 2010), risco aumentado de fraturas e
osteoporose (CONDORELLI; VAZ-LUIS, 2018; KWAN et al., 2014), FRC, dor e rigidez
articular (CONDORELLI; VAZ-LUIS, 2018; KHAN et al., 2010).

Neste topico, sera dado destaque aos seguintes efeitos adversos: FRC,

ansiedade, depressao, dor musculoesquelética e incapacidade funcional.

2.3.1 Fadiga Relacionada ao Cancer

A FRC apresenta caracteristicas especificas, como maior gravidade e
persisténcia, mesmo apds o repouso ou sono (FABI et al., 2020), diferindo de uma
fadiga em resposta ao estresse psicologico ou a pratica de atividade fisica, as quais
melhoram apds o sono noturno (RUIZ-CASADO et al., 2021). E definida como uma
sensagao subjetiva, persistente e angustiante de cansaco fisico, emocional e, ou
cognitivo ou, ainda, como uma exaustéo relacionada ao cancer ou ao tratamento que
nao é proporcional a pratica de atividade recente e que interfere no funcionamento
normal (BERGER et al., 2020). Por ser uma experiéncia subjetiva, o autorrelato do
paciente € o método padrao-ouro utilizado para avaliar a FRC (BOWER, 2014).

Considerando apenas mulheres, a FRC é um sintoma mais frequente entre
aquelas com CM do que na populagao feminina em geral (AHN et al., 2007; MAASS
et al., 2021), sendo comumente relatada por pacientes com cancer durante (CURT et
al., 2000) e mesmo apds o término do tratamento (AHN et al., 2007; RUIZ-CASADO
et al., 2021).

Mecanismos biologicos diversos sédo sugeridos no desenvolvimento da FRC,
como anemia, alteracées no trifosfato de adenosina (ATP) e no metabolismo

muscular, desregulagao do eixo hipotalamo-hipéfise-adrenal, do neurotransmissor 5-

32



hidroxitriptamina (5-HT) e de citocinas (BOWER, 2014). Com destaque para esse
ultimo, um dos mecanismos propostos para explicar a etiologia da FRC é a
sinalizagao neural-imune desencadeada pela inflamacao (BOWER, 2014; SALIGAN;
KIM, 2012) (Figura 5).
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Figura 5. Mecanismo empirico da sinalizagdo neural-imune desencadeada pela inflamacéo e sua
associacado com a fadiga relacionada ao cancer.
Legenda: FRC, fadiga relacionada ao cancer; BHE, barreira hematoencefalica; IL, interleucina; PCR,

proteina C reativa.

Fonte: Adaptado e traduzido. Reproduzido de Saligan & Kim (SALIGAN; KIM, 2012), Copyright (2021)
com permissao da Elsevier.

Citocinas pro-inflamatdrias periféricas, por meio de sinalizagdo ao sistema

nervoso central, gerariam alteragbes na atividade neural capazes de desencadear
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processos fisioldgicos e comportamentais, alguns deles caracteristicos da FRC
(BOWER, 2014; SALIGAN; KIM, 2012).

Por se tratar de uma doencga caracterizada por intenso processo inflamatério,
identifica-se no cancer secregao de citocinas pro-inflamatérias tanto pelas células
tumorais, quanto pelo organismo em resposta a doenga e aos tratamentos. Mesmo
apoés o término do tratamento, o processo inflamatoério pode se manter ativo até que
o organismo reestabeleca a homeostase (BOWER, 2014).

Em sobreviventes de CM de longo prazo, proteina C reativa (PCR) e
interleucina 6 (IL-6) foram associadas ao risco de FRC (MAURER et al., 2021). Além
disso, a expressao de genes relacionados a codificagdo de citocinas pré-inflamatorias
e a outros mediadores de ativagdo imunoldgica, bem como a atividade de fatores de
transcricdo pro-inflamatérios em leucdcitos, sdo mais altas em sobreviventes de CM
com FRC persistente em comparagao as sobreviventes ndo fadigadas (BOWER et
al., 2011).

A FRC é multifatorial, estando negativamente relacionada a diversos fatores
de risco demograficos, como baixa renda familiar e auséncia de parceiro (BOWER et
al., 2000); uso de medicamentos (KRUPP, 2003); deficiéncias nutricionais (HASS;
HERPICH; NORMAN, 2019); psicossociais, incluindo disturbios do sono, solidao,
estresse na infancia, dificuldades de enfrentamento (BOWER, 2014) e depresséao
(BOWER, 2014; MAURER et al., 2021); além de fatores biocomportamentais, como
inatividade fisica (BOWER, 2014; GERBER et al., 2011; MAURER et al., 2021) e alto
indice de Massa Corporal (IMC, valores = 25Kg/m?) (GERBER et al., 2011; MAO et
al., 2018). Inclusive, alguns fatores de risco, como IMC elevado, estdo associados a
inflamagdo e podem gerar um estado inflamatério pré-tratamento e, até mesmo,
fadiga pré-tratamento, a qual é apontada como o preditor mais forte e consistente da
FRC (BOWER, 2014).

Gerber e colaboradores (GERBER et al.,, 2011) em seu estudo com
sobreviventes de CM, ressaltaram a possivel associacao entre FRC e o maior numero
de adipécitos inflamatorios e de leucdcitos decorrentes de IMC elevado, em adi¢ao
ao aumento de edema dos membros, por serem fatores predisponentes a um estado
pré-inflamatério.

A adiposidade corporal excessiva, caracteristica da obesidade, promove um

estado de inflamacéo crénica, com producao e liberagao aumentadas de fatores pro-
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inflamatorios, como IL-6 e fator de necrose tumoral alfa (TNF-a) (ELLULU et al.,
2017). Niveis mais elevados dessas citocinas ja foram identificados em sobreviventes
de CM obesas, as quais apresentaram maior intensidade de FRC em relagao as nao
obesas (INGLIS et al., 2020).

A inatividade fisica é também um importante fator preditivo da FRC e da
inflamacéo crénica (BOWER, 2014). Além disso, mulheres mais fadigadas sdo menos
propensas a serem fisicamente ativas (ENGBERG et al., 2017), o que por sua vez,
esta relacionado a ganho de peso corporal (JEBB; MOORE, 1999), favorecendo um
preocupante ciclo entre FRC, obesidade e inflamacdo. Schmidt e colaboradores
(SCHMIDT et al., 2015) identificaram que um estilo de vida fisicamente inativo e
obesidade foram associados a fadiga fisica persistente em sobreviventes de CM.

Sao inumeras as consequéncias fisicas, psicossociais e econbémicas da FRC,
tanto para os pacientes quanto para seus cuidadores (CURT et al., 2000). Além disso,
€ um forte preditor da QVRS em sobreviventes de CM, mesmo apds o tratamento
(RUIZ-CASADO et al., 2021). Cerca de 30% das sobreviventes de CM relatam FRC
persistente por 5 a 10 anos apds o término do tratamento (BOWER et al., 2006).

A fadiga afeta negativamente o desempenho no trabalho, a vida familiar e as
relagdes sociais (ROSENTHAL et al., 2008). Avaliar esse sintoma € fundamental para
entender seu impacto na saude da mulher, no prognéstico e em sua QVRS.

Para tanto, existem diversos instrumentos destinados a medir a FRC. Uma
revisdo sistematica conduzida com o objetivo de avaliar as propriedades
psicométricas de instrumentos de medicdo para FRC investigou 71 estudos
publicados entre 1970 e 2018 (n = 17.794 pacientes com cancer) e identificou 25
diferentes escalas. Dessas, apenas quatro atenderam aos critérios de avaliagao da
qualidade e foram relatadas como as mais adequadas para medir FRC:
Multidimensional  Fatigue =~ Symptom  Inventory-Short  Form  (MFSI-SF),
Multidimensional Fatigue Inventory (MFI), Brief Fatigue Inventory (BFI) e o Functional
Assessment of Chronic lliness Therapy-Fatigue (FACIT-F) (AL MAQBALI et al., 2019).

Especificamente em relagdo ao FACIT-F (ANEXO B), objeto de estudo desta
tese, trata-se de um questionario desenvolvido em meados da década de 90 para
medir fadiga em pacientes com cancer, previamente chamado de Functional
Assessment of Cancer Therapy - Fatigue (YELLEN et al., 1997) e que,

posteriormente, foi validado e estendido para inUumeras condicdes crénicas. Essa
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escala de 40 itens inclui 27 itens do Functional Assessment of Cancer Therapy -
General (FACT-G) que avalia a qualidade de vida (CELLA et al., 1993) e 13 itens que
avaliam a fadiga autorrelatada e seu impacto nas atividades diarias e fungéo,
compondo a subescala fadiga (FACIT-Fatigue) (YELLEN et al., 1997). O instrumento
mede quatro subescalas de bem-estar (fisico, social/familiar, emocional e funcional),
a subescala de fadiga (FACIT-Fatigue, escore 0-52) e deriva para calcular o FACIT-
F Trial Outcome Index (TOI) (escore 0-108), o FACT-G total score (escore 0-108) e o
FACIT-F total score (escore 0-160). Os itens sao avaliados por uma escala Likert de
0 (“nem um pouco”) a 4 (“muitissimo”), sendo que quanto maior o escore, maior a
QVRS e aspectos relacionados. O FACIT-F foi previamente traduzido e validado para
a Lingua Portuguesa adaptada para o Brasil (ISHIKAWA et al., 2010), e permite uma
compreensao sobre o estado atual do paciente, bem como a avaliagdo de mudangas
ao longo do tempo, tendo se tornado uma importante ferramenta na pratica clinica.

Para identificar a presenga de FRC, a subescala FACIT-Fatigue tem sido
comumente utilizada (FRIKKEL et al., 2021; GOMES et al., 2020; MARTIN et al.,
2021; NEEFJES et al., 2017), sendo o ponto de corte inferior a 34 indicativo de fadiga
clinicamente relevante (VAN BELLE et al., 2005).

Apds a o diagnédstico da FRC, existem diferentes tratamentos destinados a
reducao desse efeito adverso, incluindo atividades fisicas (aerdbicos, de resisténcia),
psicossociais (terapia, intervencdo psicoeducacional), mente-corpo (como
acupuntura, meditagdo, ioga) e intervengdes farmacolégicas, nem todas
apresentando consenso quanto a eficacia (BOWER, 2014).

O diagnéstico e intervengcao sao importantes visto o relato de FRC,
frequentemente, estar atrelado a relatos de outros sintomas, como dor, insénia,
disfungao cognitiva (RUIZ-CASADO et al., 2021), depresséo e ansiedade (MAASS et
al., 2021; RUIZ-CASADO et al., 2021), os quais apresentam prejuizo potencial para
a QVRS (CONDORELLI; VAZ-LUIS, 2018).

2.3.2 Ansiedade e Depressao

A estimativa global da Organizagao Mundial de Saude (OMS) é de 322 milhdes
de casos de depressao e 264 milhdes de casos de transtornos de ansiedade, sendo
que muitas pessoas apresentam ambas as condi¢des simultaneamente (WHO, 2017).
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No Brasil, foi identificada prevaléncia de 5,8% e 9,3% da populagcdo com desordens
depressivas e de ansiedade, respectivamente (WHO, 2017).

A Global Burden of Diseases, Injuries, and Risk Factors Study 2017 (GBD
2017) inclui uma analise sistematica de 354 doencas em 195 paises quanto a
incidéncia, prevaléncia e anos vividos com deficiéncia, entre 1990 e 2017.
Transtornos depressivos, juntamente com dor lombar e disturbios de dor de cabecga,
sdo as trés principais causas de perda de saude nao fatal, ou seja, incapacidade, para
ambos os sexos. Outro importante resultado desse estudo foi 0 aumento dos anos
vividos com deficiéncia, reflexo do envelhecimento populacional e do declinio na
mortalidade prematura (JAMES et al., 2018).

Em 2019, foi langada a WHO Special Initiative for Mental Health (2019-2023),
propondo uma cobertura de saude universal para tratamento de saude mental em 12
paises, com alcance de mais de 100 milhdes de pessoas. Esta iniciativa visa contribuir
para que todas as pessoas tenham possibilidade de atingir um padrdao mental
saudavel e de alto bem-estar, reduzindo condigbes de saude mental que contribuem
para comorbidades, morte prematura, além de perda econémica nacional e global
(JAMES et al., 2018).

Tanto a depressao quanto os transtornos de ansiedade sdo mais frequentes
em mulheres do que em homens (WHO, 2017). Além disso, s&o sintomas frequentes
em mulheres apds o diagndstico de CM (TSARAS et al., 2018), o que pode ser
agravado pelo uso de IA (MARTINO et al., 2020). Muitos sobreviventes néao
apresentam diagndstico de transtorno de ansiedade ou depressao por ndo atenderem
a critérios clinicos, ainda assim, podem apresentar sofrimento emocional com impacto
significativo na QVRS (YI; SYRJALA, 2017).

Uma revisdo sistematica identificou maior prevaléncia de sintomas de
depressao entre sobreviventes de CM em relagdo a populagao feminina em geral,
persistente por mais de cinco anos apos o diagndstico. Ja a prevaléncia de sintomas
de ansiedade ndo diferiu entre mulheres com CM e controle (MAASS et al., 2015).
Entretanto, em metanalise com 36 estudos, totalizando amostra de 16.298 pacientes,
foi identificada prevaléncia de ansiedade de 41,9% entre mulheres com CM
(HASHEMI et al., 2020).

Estudo identificou que mulheres com CM em uso de |A apresentaram maiores

escores de sintomas ansiosos e depressivos e menor QVRS quando comparadas a
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mulheres pds-menopausadas saudaveis. Contudo, apds seis meses de tratamento,
foi constatada redugao na intensidade desses sintomas e em componentes fisicos e
mentais da qualidade de vida percebida (MARTINO et al., 2020).

A depressao apresenta alta correlagao positiva com FRC, podendo uma ser
causa da outra e, ainda, ambas podendo compartilhar uma causa comum, como o
tipo de cancer ou de tratamento antineoplasico (JACOBSEN; DONOVAN;
WEITZNER, 2003). Determinar a causalidade entre esses efeitos adversos é
complexo, visto que a FRC é um sintoma da depressao, ao passo que sintomas
depressivos podem ser desencadeados pela redugdo das atividades sbécio-
ocupacionais e de lazer decorrentes da FRC (BOWER, 2014).

Uma revisao sistematica envolvendo 59 estudos e um tamanho amostral de
12.103 individuos mostrou que, além da elevada associagao entre FRC e depresséao,
a ansiedade € um importante correlato da FRC, mas sem confirmacdo quanto a
diregdo da causalidade (BROWN; KROENKE, 2009). Schellekens e colaboradores
(SCHELLEKENS et al., 2020) ressaltam que a “falta de energia” caracteristica da FRC
€ um critério de sobreposicdo entre transtornos de depressdo e de ansiedade
generalizada, sendo esperada a interconexao entre esses trés efeitos adversos.

A Hospital Anxiety and Depression Scale (HADS) (ANEXO C), desenvolvida na
década de 80 (ZIGMOND; SNAITH, 1983), permanece sendo um dos principais
instrumentos utilizados para avaliar ansiedade e depressdo em pacientes acometidos
por doencas fisicas, tais com o cancer. Esse questionario autorrelatado, validado no
Brasil em 1995 (BOTEGA et al.,, 1995), compreende sete itens direcionados a
ansiedade (subescala HADS-A) e sete itens destinados a avaliar depressao
(subescala HADS-D). Os itens sao avaliados usando uma escala Likert de 4 pontos,
com escores variando de 0 (“minimamente presente”) a 3 (“maximamente presente”),
com faixa de escore de 0 a 21 para ambas as subescalas, com altos escores
indicando maior distresse, ou seja, um estresse excessivo a ponto de causar
problemas e, ou sofrimento. Para ambas as escalas, podem ser adotados os
seguintes pontos de corte: <8 para nao-casos, 28 para casos duvidosos e = 11 para
identificacéo de casos (ZIGMOND; SNAITH, 1983).

Instrumentos destinados a avaliar sintomas de ansiedade e depressédo sao
uteis na rotina médica oncoldgica, para diagndstico, orientagcdo e manejo clinico
(BERGEROT; LAROS; ARAUJO, 2014), a fim de evitar a evolugao desses transtornos
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mentais e comportamentais e, assim, contribuir para melhor QVRS e progndstico
(REICH; LESUR; PERDRIZET-CHEVALLIER, 2008).

2.3.3 Dor Musculoesquelética

Uma recente revisdo sistematica e metanalise com 21 estudos e amostra total
de 13.177 sobreviventes de CM pods-menopausadas, identificou prevaléncia de
artralgia induzida por IA (AIA) de 20 a 73,7% (BECKWEE et al., 2017).

A sindrome da AlA é um disturbio musculoesquelético caracterizado por dores
articulares simétricas, afetando mais comumente as maos, punhos e joelhos. A
intensidade da dor reduz imediatamente apds 2 semanas de suspensao do uso de |IA
e aumenta assim que o uso é retomado (NIRAVATH, 2013).

Estudo com 97 mulheres com CM RH+ em uso de IA identificou que a maioria
desenvolveu sintomas musculoesqueléticos n&o inflamatérios ou inflamacéao
localizada em estruturas tenossinoviais, apés um tempo médio de 1,6 meses de uso
do medicamento. A toxicidade musculoesquelética atingiu pico apés uma mediana de
6,1 meses, resultando na descontinuidade do tratamento por 13% das pacientes
(HENRY et al., 2008).

Fatores genéticos que participam nas vias do estrogénio sdo sugeridos na
etiologia da AIA (TENTI et al., 2020). Além disso, os baixos niveis de estrogénio
decorrentes do uso de |A estdo relacionados a maior producédo de citocinas pro-
inflamatorias que, por sua vez, podem estar associadas a AIA (BORRIE; KIM, 2017,
NIRAVATH, 2013; TENTI et al., 2020).

Um estudo mostrou que sobreviventes de CM em terapia enddcrina com |A
que relataram sintomas de AIA, FRC e insOnia, concomitantemente, apresentaram
niveis elevados de marcadores inflamatorios. Tais relacdes reforgcam a hipotese de
que esses sintomas estejam associados a um mecanismo inflamatério. Ainda, Bauml
e colaboradores (BAUML et al., 2015) identificaram que mais de 88% das mulheres
que apresentaram AlA, também relataram FRC, sendo que estes efeitos adversos
correlacionaram-se entre si de forma moderada (r = 0.56).

Questionarios como Patient-Reported Arthralgia Inventory (CASTEL et al.,
2015) e Brief Pain Inventory (BPI) (BAUML et al., 2015) s&o utilizados para avaliar a
dor musculoesquelética. As Escalas Cervantes também se propdem a identificar esse

sintoma a partir do autorrelato.
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Embora os mecanismos patogenéticos sugeridos para explicar a AIA envolvam
a deplecdo sérica de estrogénio, a fisiopatologia da AlA ainda nado foi totalmente
esclarecida, o que dificulta o estabelecimento de intervengdes eficazes e compromete
a QVRS das sobreviventes (NIRAVATH, 2013; TENTI et al., 2020).

2.3.4 Incapacidade Funcional

O termo incapacidade funcional refere-se a dificuldade ou necessidade de
ajuda para execugao de tarefas que envolvam mobilidade e de atividades diarias
basicas ou complexas, essenciais a vida independente em sociedade (ALVES; LEITE;
MACHADO, 2008).

Sintomas psicolégicos, com destaque para a depressdao, podem estar
associados a incapacidade funcional moderada a grave em individuos com cancer
(PRESLEY et al., 2021).

Estudo identificou que pacientes com CM em uso de IA que relataram AlA
apresentaram impacto negativo em suas atividades diarias, com importante prejuizo
funcional (BOONSTRA et al., 2013). Além disso, esse estudo reforgou a necessidade
de maior reconhecimento e cuidado por parte dos profissionais de saude,
considerando que 26% dos casos de AIA nao tiveram os sintomas relatados em
prontuario (BOONSTRA et al., 2013).

Estudo com 379 pacientes com céancer, identificou que 79,4% (n=301)
reportaram FRC. Ao avaliar os impactos fisicos, mentais e socioeconémicos da FRC,
91% dos que reportaram FRC afirmaram o impedimento causado por ela quanto a
uma vida “normal” e 88% relataram que esse efeito adverso causou mudangas na
rotina diaria. As manifestagdes fisicas decorrentes da FRC com relatos superiores a
70% foram energia reduzida, necessidade de desacelerar o ritmo, sensagao geral de
lentiddo/cansaco e necessidade aumentada de dormir/descansar. Nesse mesmo
estudo, os pacientes relataram que a FRC reduzia em 55% a capacidade de realizar
atividades como caminhar a pé, realizar tarefas domésticas, arrumar casa, cozinhar
e participar de atividades sociais (CURT et al., 2000). Somado a isso, o impacto
negativo da fadiga persistente nas atividades de vida diaria, nas interagdes sociais e
no desempenho ocupacional pode afetar a QVRS (BECKMANN; TURE; DUMAN,
2020).
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Para avaliar a incapacidade funcional, Fries et al. (1980) desenvolveram um
instrumento simples, preciso e pratico, o Health Assessment Questionnaire (HAQ)
(ANEXO D) (FRIES et al., 1980). Trata-se de um questionario autoaplicavel que
aborda multiplos aspectos baseado no relato do préprio paciente. E composto por 20
questdes que determinam a capacidade para varias atividades, avaliadas na semana
anterior a aplicacdo do questionario, como vestir-se, levantar-se, caminhar, realizar
higiene, alcangar e segurar objetos e outras atividades usuais, avaliando movimentos
dos membros superiores, inferiores e ambos simultaneamente (BRUCE; FRIES,
2005). Os itens sao subdivididos em oito categorias e avaliados em uma escala Likert
de 4 pontos, com escores variando de 0 (“sem dificuldade”) a 3 (“n&o consegue”),
sendo que maiores escores representam maior incapacidade (BRUCE; FRIES, 2003).
indices de 0 a 1 representam dificuldade leve a moderada; de 1 a 2, incapacidade
moderada a grave; e de 2 a 3, incapacidade grave ou muito grave (BRUCE; FRIES,
2005; FRIES et al.,, 1980). Na década de 90, o HAQ foi traduzido, adaptado
culturalmente e validado para a Lingua Portuguesa adaptada para o Brasil (FERRAZ
et al., 1990). Esse instrumento tem mostrado uma significativa correlagcdo com outras
medidas autoaplicaveis, medidas clinicas e laboratoriais, comorbidades, utilizac&do de
recursos em saude e custos, bem como com capacidade para ter uma vida
independente e com mortalidade (BRUCE; FRIES, 2005).

Considerando o potencial impacto dos efeitos adversos do uso de IA no
comprometimento da capacidade funcional das sobreviventes de CM em uso de IA,

faz-se necessaria sua avaliagdo para adequado manejo clinico.

2.4 Vitamina D

E possivel que a vitamina D também esteja relacionada a toxicidade do uso de
IA, considerando seus beneficios sistémicos: Modulacdo de diversas vias
inflamatérias e relacionadas a dor (ELLIS et al., 2018), participagdo em processos
neurolégicos (MCCANN; AMES, 2008) e oxidativos (GARCION et al., 2002), na
homeostase do calcio (ELLIS et al., 2018), entre outros.

As duas formas biologicamente equivalentes da vitamina D, vitaminas D2
(ergocalciferol) e D3 (colecalciferol), sdo obtidas a partir de algumas poucas fontes
dietéticas (laticinios fortificados e 6leos de peixe) ou suplementos orais, e absorvidas

no intestino delgado. Ja a vitamina D3 também pode ser produzida a partir do

41



colesterol na pele, mediante exposi¢cao aos raios ultravioleta B (UVB). Ambas sao

metabolizadas no figado em 25(OH)D circulante, a qual se liga a proteina de ligagao

a vitamina D. Posteriormente, a 25(OH)D é convertida em alguns tecidos que

possuem atividade enzimatica da 1-a-hidroxilase, especialmente rins, no metabdlito

ativo 1,25-dihidroxivitamina D [1,25(OH)2D], também circulante ligada a proteina de
ligacdo a vitamina D (CHRISTAKOS et al., 2016; HINES et al., 2010; KENNEL,;
DRAKE, 2013). A 1,25(0OH)2D é considerada um horménio esteroide (DUSSO;
BROWN; SLATOPOLSKY, 2005). A Figura 6 traz uma representagao esquematica

do metabolismo dessa vitamina.
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Figura 6. Metabolismo da Vitamina D.
Fonte: Adaptado e traduzido. Reproduzido de Hines et al. (HINES et al., 2010), Copyright

(2021) com permissao da Elsevier.
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A principal fonte de vitamina D para humanos é a radiacdo solar na porgao

(290-315nm) UVB do espectro solar. Entretanto, a quantidade e qualidade dessa

radiacdo é fortemente afetada pela latitude e estacdo do ano, comprometendo a
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producdo cutanea de vitamina D3. Em alguns locais, como em Boston (42,2°N), de
novembro a fevereiro e, em Edmonton (52°N), de outubro a margo, ndo ocorre sintese
de vitamina D a partir da exposicéo a luz solar. Tal constatagao, associada as restritas
fontes alimentares, € um argumento favoravel a suplementagao dietética oral dessa
vitamina por individuos potencialmente em risco (WEBB; KLINE; HOLICK, 1988).

Medig¢des séricas de 25(OH)D é a determinagdo mais precisa dos niveis de
vitamina D, visto que sua meia-vida é de 2 a 3 semanas, enquanto de sua forma ativa,
1,25(0OH)2D, é de aproximadamente 6 a 8 horas. Além disso, os niveis de 1,25(0OH)2D
sdo instaveis e menos precisos do que os de 25(0OH)D para o estado geral de vitamina
D (HINES et al., 2010). O nivel sérico de 25(OH)D pode ser util como um indicador
de exposicao, ja que reflete os efeitos da ingestao alimentar e de suplementos, da
exposicao a luz solar, e do processo de ativagao no figado e rins (NAP, 2017).

Segundo o Institute of Medicine dos EUA, niveis séricos de 25(OH)D iguais ou
superiores a 50nmol/L sido suficientes para praticamente todas as pessoas para o
funcionamento adequado do metabolismo do fosfato de calcio e para manter a
densidade 6ssea e nao haveria beneficio adicional em niveis superiores a 75nmol/L
(IOM, 2011). Contudo, ainda que a 25(0OH)D seja comumente associada ao
metabolismo do calcio, ela apresenta outras importantes fungées no organismo, as
quais precisam ser consideradas (HINES et al., 2010; HOLICK et al., 2011; MOREIRA
et al., 2020; VIETH, 2011).

Embora n&o haja consenso quanto ao nivel ideal, o posicionamento da
Sociedade Brasileira de Endocrinologia e Metabologia (SBEM) e da Sociedade
Brasileira de Patologia Clinica/ Medicina Laboratorial (SBPC/ML) é de que existam
beneficios potenciais na manutencdo de niveis séricos acima de 75nmol/L em
condigdes especificas (MOREIRA et al., 2020), valor de referéncia em acordo com a
Endocrine Society (HOLICK et al., 2011). Dentre as condi¢des especificas, destacam-
se os idosos, individuos com cancer e em uso de medicamentos com potencial para
afetar o metabolismo da vitamina D (MOREIRA et al., 2020). O uso de |As (letrozol e
exemestano) também poderiam aumentar a necessidade dessa vitamina,
considerando serem metabolizados no figado pelo sistema CYP3A4 (ARORA;
POTTER, 2004), genes cuja expressao € induzida pela vitamina D (DROCOURT et
al., 2002).
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Evidéncias sugerem que os beneficios adicionais potenciais para niveis acima
de 75nmol/L seriam redug¢do no risco de quedas e fraturas, melhora da forca e
sindrome de dor muscular, reducao da sintese de citocinas e da proliferacao linfocitica
(HINES et al., 2010), melhor fixagao dos dentes (HINES et al., 2010; VIETH, 2011),
melhora da depresséo e bem-estar (POLAK et al., 2014; VIETH, 2011), reducéo do
risco de doengas autoimunes, diabetes tipo 2, doengas cardiovasculares (HINES et
al., 2010; HOLICK, 2007), infecciosas (HOLICK, 2007) e neoplasicas (HINES et al.,
2010; HOLICK, 2007; VIETH, 2011).

Relagao inversa entre o nivel plasmatico de 25(0OH)D e o risco de CM tem sido
sugerida (GARLAND et al., 2006; STOLL; AKLADIOS; MATHELIN, 2013). Niveis
elevados de 25(0OH)D foram significativamente associados com menores mortalidade
por CM (>72,75 versus <52,5nmol/L), mortalidade geral (>68,75 versus
<51,75nmol/L) e recorréncia de CM (>67,25 versus <36,75nmol/L) (KIM; JE, 2014).

Metanalise de dose-resposta com nove estudos prospectivos, compreendendo
5.206 casos e 6.450 controles, identificou associacdo inversa nao linear entre
25(0OH)D circulante e risco de CM entre mulheres na pés-menopausa. Reducgéo do
risco foi verificada em niveis de 25(OH)D entre 67,5 e 87,5nmol/L, onde um aumento
de 12,5nmol/L foi associado a 12% menor risco de CM, com achatamento de efeito
acima de 87,5nmol/L (BAUER et al., 2013). Ainda, baixos niveis séricos de 25(0OH)D
foram associados com fenoétipos mais agressivos de CM e piores progndsticos
(KARTHIKAYAN et al., 2018).

A 1,25(0OH)2D apresenta diferentes mecanismos de acgdes anticancer como
parada do ciclo celular, estimulagdo da apoptose e inibigcdo da invasao, metastase e
angiogénese; inibicdo da sintese e de agdes bioldgicas do estrogénio; bem como
efeitos anti-inflamatdrios, agées que inibem o crescimento de células malignas,
incluindo células do CM (KRISHNAN; SWAMI; FELDMAN, 2012). Ainda, a vitamina
D3 ao se ligar ao receptor de vitamina D (VDR) formam um complexo capaz de regular
a transcrigao de varios genes envolvidos no desenvolvimento do cancer (GARLAND
et al.,, 2006; KHAN et al.,, 2013; LAPORTA; WELSH, 2014), o que torna os
polimorfismos do VDR fortemente associados a maior incidéncia e malignidade do
cancer (GARLAND et al., 2006; KHAN et al.,, 2013). O VDR é um membro da
superfamilia de receptores esteroides, presente na maioria dos tecidos corporais. E

considerado um fator de transcrigdo ativado pela 1,25(0OH)2D que, ao interagir com
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correguladores, forma um complexo capaz de alterar a taxa de transcricdo do gene
alvo, inibindo o crescimento ou promovendo a diferenciacdo de uma variedade de
tipos celulares (DUSSO; BROWN; SLATOPOLSKY, 2005).

2.4.1 Vitamina D e Efeitos Adversos da Terapia com IA

Alta prevaléncia de deficiéncia e insuficiéncia de vitamina D foi identificada
entre mulheres pés-menopausadas que iniciam IA adjuvante (KHAN et al., 2010),
corroborando com a hipoétese de que a hipovitaminose D seria uma das justificativas
biologicas para efeitos adversos, como dor ndo especifica nas articulagdes, fadiga
cronica e depressao, frequentemente reportados por pacientes em uso de |IA (HINES
et al., 2010).

Vitamina D e Fadiga Relacionada ao Cancer

A testagem e a corregdo dos niveis séricos de 25(OH)D sdo comumente
indicados em casos de fadiga crbnica, entretanto, € um procedimento com
embasamento cientifico ainda inconclusivo (NOWAK et al., 2016).

Dentre as explicagdes que norteiam a hipétese de que a FRC seja uma
manifestacdo de baixos niveis séricos de vitamina D esta a de que a hipovitaminose
D causa anormalidades 6sseas (osteomalacia, osteopenia e osteoporose) e piora da
forca muscular (SHINCHUK; SHINCHUK; HOLICK, 2007), devido ao papel dessa
vitamina na manuteng¢do da homeostase do calcio (ELLIS et al., 2018). Além disso, a
vitamina D apresenta impacto no funcionamento dos musculos esqueléticos por meio
do VDR (SIMPSON; THOMAS; ARNOLD, 1985) e na fosforilagdo oxidativa
mitocondrial muscular (SINHA et al., 2013).

A fisiopatologia da FRC também poderia ser resultante de alteragdo da funcéo
serotonérgica (YAMAMOTO et al., 2004), na qual a vitamina D também apresenta
papel regulador (KANEKO et al., 2015). Outra justificativa € que a FRC poderia
resultar de um desequilibrio na secrecao de dopamina, o que pode ser causado por
hipovitaminose D, considerando que o VDR esta presente no nucleo de células
cerebrais (GARCION et al., 2002), incluindo neurénios dopaminérgicos
(DOBRYAKOVA et al., 2015) e que a 1,25(0OH)2D participa da regulagao desses
neurénios (DOBRYAKOVA et al., 2015).
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Ainda que ndo haja consenso, varios estudos ja identificaram baixos niveis de
25(OH)D em individuos com fadiga (DEV et al., 2011; NOWAK et al., 2016; PENNISI
et al., 2019; ROY et al., 2014) e demonstraram a redugao desse sintoma apds
corregao dos niveis séricos de 25(0OH)D com suplementacdo (NOWAK et al., 2016;
RAIl et al., 2020; ROY et al., 2014).

Entretanto, considerando que a fadiga favorece maior permanéncia em locais
fechados sem exposicdo ao Sol (EARL et al., 2017), é possivel que haja uma
causalidade reversa e que a concentragdo sérica de 25(0OH)D seja apenas um
marcador ou consequéncia da fadiga (HAVDAHL et al., 2019). Além disso, a fadiga e
a deficiéncia de 25(0OH)D apresentam fatores de risco em comum, como inatividade
fisica, baixa renda e deficiéncia nutricional, o que pode gerar interpretagdes
equivocadas (HAVDAHL et al., 2019). Nesse sentido, os estudos quanto a
causalidade sado ainda inconclusivos, sendo a tematica relevante dada sua

importancia para a pratica clinica e seu potencial para otimizar o cuidado em saude.

Vitamina D e Ansiedade e Depressao

Além da FRC, outra possivel causa relacionada a depressao e ansiedade € a
hipovitaminose D. A possivel justificativa bioldgica para a associagéo entre vitamina
D e sintomas relacionados a disfungao cerebral é a presenca de VDR e da 1-a-
hidroxilase no cérebro humano (EYLES et al., 2005) e no nucleo de células cerebrais,
como neurbnios e células da glia (GARCION et al., 2002). Foi destacada a
participagdo da 1,25(OH)2D na regulagdo de canais de célcio e na transcricdo de
genes relacionados a sintese de neurotransmissores e de fatores neurotroficos
cruciais para a cogni¢ao e comportamento (MCCANN; AMES, 2008). Esse hormdnio
esteroide também participa nas vias de desintoxicacdo do cérebro, por meio da
inibicdo da sintese da enzima éxido nitrico sintase induzivel e do aumento da
glutationa (GARCION et al., 2002). Devido a todos esses efeitos, muitos estudos tém
investigado o envolvimento da deficiéncia de vitamina D em diversos disturbios
cerebrais, como epilepsia, esclerose lateral amiotréfica, autismo, doenca de
Alzheimer, deméncia, doenca de Parkinson, disturbios cognitivos e depresséo
(GROVES; MCGRATH; BURNE, 2018).

Um recente estudo examinou se a inflamacéo estaria envolvida na moderacéo

ou mediacao da relacdo entre depressado e vitamina D. Nao foi encontrado efeito
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moderador dos marcadores inflamatorios, apenas mediagéo parcial da contagem de
leucdcitos na associagao entre 25(OH)D sérica e sintomas depressivos. Ainda assim,
foi identificada correlagdo negativa entre sintomas depressivos e 25(OH)D, e
associagbes positivas entre sintomas depressivos e marcadores inflamatérios
(DOGAN-SANDER et al., 2021).

O estudo conduzido por Polak e colaboradores (POLAK et al., 2014) identificou
que baixa concentracao sérica de 25(0OH)D estaria associada a desordens do humor,
incluindo sintomas depressivos, mesmo com ajuste por tempo gasto ao ar livre.
Chung e colaboradores (CHUNG et al., 2014) também identificaram associagao
positiva entre baixos niveis séricos de 25(0OH)D e risco aumentado de sintomas
depressivos.

Em relagédo a ansiedade, um estudo identificou que menores niveis séricos de
25(0OH)D foram encontrados tanto em individuos com depressdo quanto em
individuos com transtornos de ansiedade (BICIKOVA et al., 2015). Pacientes com
fibromialgia e deficiéncia de vitamina D também apresentaram piores escores de
ansiedade e depressdo quando comparados aqueles com maiores niveis sericos
dessa vitamina (ARMSTRONG et al., 2007).

Uma revisao sistematica e metanalise incluindo 14 estudos, totalizando 31.424
participantes, confirmou a hipétese de que baixo nivel sérico de vitamina D estaria
associado a depressao e sugeriu a realizagdo de ensaio clinico randomizado para
verificar causalidade entre essas variaveis (ANGLIN et al., 2013).

Em metanalise com quatro ensaios clinicos randomizados, totalizando 948
participantes com diagndstico de depressao maior, foi identificado impacto positivo da
suplementagao de vitamina D nos escores de depressdo (VELLEKKATT; MENON,
2019).

Kaviani e colaboradores (KAVIANI et al., 2020), em ensaio clinico randomizado
duplo-cego, identificaram no grupo de intervencao que recebeu 50.000UI de vitamina
D a cada duas semanas, por oito semanas, aumento nos niveis séricos de 25(0OH)D
e melhora significativa na gravidade de depresséo leve a moderada. Um outro ensaio
clinico investigou o efeito da suplementagdo de 1.600Ul/dia de vitamina D por seis
meses em pacientes depressivos com deficiéncia dessa vitamina. No entanto, nao foi
identificada melhora dos sintomas depressivos, mas sim dos sintomas de ansiedade,

comparados ao grupo controle (ZHU et al., 2020).
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Pacientes com deficiéncia de vitamina D e transtorno de ansiedade, foram
divididos em dois grupos que receberam o mesmo tratamento padréo, sendo que um
deles teve associado a esse tratamento 50.000Ul/semana de vitamina D, por trés
meses. O grupo que recebeu a vitamina apresentou redugcdo da gravidade dos
sintomas de ansiedade, aumento na concentracido de serotonina sérica e reducao do
marcador de resposta imune neopterina sérica, quando comparados ao grupo
controle (EID et al., 2019).

Jorde e Kubiak (JORDE; KUBIAK, 2018) nao foram capazes de demonstrar
efeito significativo da suplementagédo de vitamina D em sintomas depressivos, por
meio de ensaio clinico randomizado. A auséncia de relacdo causal entre 25(0OH)D
sérica e sintomas depressivos ou depressao maior também foi resultado de um
estudo de randomizagdo mendeliana, incluindo 161.460 casos de sintomas
depressivos, 113.769 casos de depressdo maior e 208.811 controles, tendo os
autores sugerido que resultados positivos de estudos observacionais possam ter sido
influenciados por alguma confusao residual ou, ainda, que haja causalidade reversa
(LIBUDA et al., 2019).

Os beneficios da vitamina D em relagao ao funcionamento cerebral estao bem
estabelecidos (GARCION et al., 2002; MCCANN; AMES, 2008), mas ainda ¢é limitado
o numero de estudos disponiveis para confirmar a justificativa biolégica entre vitamina
D e sintomas relacionados a disfungdo cerebral, bem como ao efeito de sua
suplementagao (VELLEKKATT; MENON, 2019).

Vitamina D e Dor Musculoesquelética

Acredita-se que a hipovitaminose D possa contribuir para o desenvolvimento
de tendinite e de sintomas de dor musculoesquelética associada a IA (SINGER et al.,
2014).

Uma possivel explicagdo biologica da AIA é que a redugdo nos niveis de
estrogénio desmascare uma deficiéncia de vitamina D subclinica (KHAN et al., 2010).
A de se considerar que a atividade da 1-a-hidroxilase esta sob controle de
moduladores enddcrinos, como estrogénios, demonstrado inicialmente em aves
(CASTILLO et al., 1977; TANAKA; CASTILLO; DELUCA, 1976) e comprovado em
humanos (BUCHANAN et al., 1986; GALLAGHER; RIGGS; DELUCA, 1980). Além

disso, o estrogénio promove regulagdo positiva da expressdo do gene do VDR
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(GILAD et al., 2005). Logo, a redug&o dos niveis de estrogénio potencialmente reduz
a sintese do metabdlito ativo da vitamina D e isso, por sua vez, teria ainda implicacao
no aumento da liberagdo de citocinas pro-inflamatérias em macréfagos,
fisiologicamente inibida pela vitamina D (VILLAGGIO; SOLDANO; CUTOLO, 2012),
resultando em AIA, uma outra possivel justificativa (ANAND; NIRAVATH, 2019).

Beneficios da terapia com vitamina D ja foram identificados, com relato de
melhora subjetiva, mas os estudos ndo mostraram melhora consistente da AlA
(ANAND; NIRAVATH, 2019). Alguns estudos apoiam o uso de altas doses de vitamina
D no tratamento de AIA (ARUL VIJAYA VANI et al., 2016; KHAN et al., 2010, 2017;
PRIETO-ALHAMBRA et al., 2011), enquanto outros apenas ressaltam que regimes
de altas doses aumentaram os niveis séricos de vitamina D, mas sem beneficio
potencial em relacdo a AIA (KHAN et al., 2017; NIRAVATH et al., 2019; SHAPIRO et
al., 2016). Ainda assim, considerando serem poucos 0s danos potenciais da terapia
com vitamina D, ela € comumente indicada para alivio da AIA (ANAND; NIRAVATH,
2019), sendo necessarios mais estudos que visem elucidar a associacao entre
vitamina D e esse efeito adverso do uso de IA.

Um estudo realizado com 4.000 individuos ambulatoriais ativos e inativos com
idade igual ou superior a 60 anos, identificou melhora da fungdo musculoesquelética
nas extremidades inferiores em niveis séricos de 25(OH)D entre 40 e 94nmol/L
(BISCHOFF-FERRARI et al., 2004). A suplementacgao de vitamina D3 com 50.000
Ul/semana, por 12 semanas, se mostrou segura para mulheres pés-menopausadas
em uso de IA, tendo aumentado significativamente os niveis de 25(OH)D e reduzido
a incapacidade de AIA (KHAN et al., 2010).

Khan e colaboradores identificaram em um estudo com mulheres pés-
menopausadas em uso de |IA que a suplementagcdo com 50.000Ul/semana de
vitamina D3 resultou em melhora clinica significativa na incapacidade de sintomas
articulares. Apos quatro meses de uso de IA e trés meses de suplementagao, houve
melhora no escore do HAQ em individuos com niveis séricos de 25(OH)D acima da
mediana de 165nmol/L quando comparados aqueles individuos com niveis de
25(0OH)D abaixo desse valor (KHAN et al., 2010).

Dada a frequéncia e gravidade da AlA, sdo necessarios mais estudos para
confirmar a influéncia do status de vitamina D, bem como sua interacdo com outros

fatores como deplegcdo repentina da sintese de estrogénio, variabilidade
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interindividual no metabolismo de IA e regulagdo positiva de citocinas e vias de
inflamacgéao, também potencialmente envolvidos no desencadeamento e exacerbagao
de dores musculoesqueléticas (BORRIE; KIM, 2017).

2.5 Qualidade de Vida Relacionada a Saude

QVRS diz respeito a percepcao do individuo sobre sua saude fisica, mental e
social, influenciadas por disfuncbes ou agravos a saude, bem como pelas
intervencdes em saude, poés-tratamento e sobrevivéncia (MOKHATRI-HESARI,
MONTAZERI, 2020).

O aumento da taxa de sobrevida apés o CM fez com que o impacto dessa
doenca e dos tratamentos antineoplasicos na QVRS passasse a receber ainda mais
destaque, dada a importancia da QVRS, inclusive, na redugao do risco de recorréncia
e mortalidade (EPPLEIN et al., 2011; PARK et al., 2021).

A toxicidade relacionada ao uso de I|IA apresenta alto potencial de
comprometimento das atividades diarias, da capacidade funcional e, por sua vez, da
QVRS (CONDORELLI; VAZ-LUIS, 2018). Motivos pelos quais, esse tratamento
apresenta adeséo e persisténcia subdtimas (MURPHY et al., 2012).

Mesmo apos o tratamento, parece haver necessidade de triagem e suporte
continuos dado que, em muitos pacientes, os efeitos adversos da doenca e do
tratamento persistem, podendo impactar a QVRS e a capacidade de realizar bem as
atividades diarias (SCHMIDT; WISKEMANN; STEINDORF, 2018).

Sobreviventes de CM acompanhadas até cinco anos apés o diagnostico (n =
190) permaneceram com funcdo cognitiva e sono prejudicados. Além disso,
reportaram problemas sexuais (45% das sobreviventes), ondas de calor (38%), dor
(34%), FRC (24%) e polineuropatia (21%), sendo que a FRC foi o efeito adverso que
mais impactou a QVRS global (SCHMIDT; WISKEMANN; STEINDORF, 2018).

O método mais preciso para estimar a QVRS é perguntar diretamente ao
paciente (VAN ROIJ et al., 2018). Para tanto, sao utilizados patient-reported outcome
(PRO) Instruments, ou seja, instrumentos capazes de medir a percepgao do paciente
sobre seu préprio estado de saude (GROUP, 2021). Os PRO Instruments apresentam
elevado potencial para observar o curso da doenga, entender as variagdes nos
resultados e tratamento, e para analisar fatores relacionados ao prognostico e QVRS
(GLIKLICH; LEAVY; DREYER, 2020). Os efeitos adversos relatados pelo paciente
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podem ser indicadores de toxicidade da terapia (monitoramento) e alvos de
intervencdo (controle de sintomas), além de possibilitarem compreender como a
eficacia do tratamento pode ser afetada pelas percepgdes sobre a toxicidade (adeséo
a terapia) (GLIKLICH; LEAVY; DREYER, 2020).

A utilizagédo de PRO Instruments sao mais favoraveis do que perguntas abertas
por permitirem padronizagdo. Em estudos clinicos, isso é favoravel para garantir que
as diferengas entre as respostas do paciente sejam reflexos de diferencgas reais nas
percepgdes de seu estado de saude, evitando vieses (MERCIECA-BEBBER et al.,
2018). Esse beneficio também é favoravel na pratica clinica, por possibilitar um
monitoramento mais preciso dos efeitos adversos e da QVRS ao longo do tratamento
(PARK et al., 2021).

Para que os PRO Instruments identifiquem resultados com relevancia clinica e
sejam assertivos para a finalidade proposta, eles precisam ser devidamente validados
para a populagao-alvo (MERCIECA-BEBBER et al., 2018). A validacédo consiste na
avaliagao das propriedades psicométricas de um instrumento em uma determinada
populagado, sendo que das propriedades existentes, as principais sao a validade e a
confiabilidade (SOUZA et al., 2017).

A validade consiste na capacidade de o instrumento medir aquilo que ele se
propde a medir, devendo-se para tanto, estabelecer previamente hipdteses. Na
validade de construto, considerando a variedade de hipoteses possiveis, podem ser
incluidas analises de validade convergente, discriminante e de grupos conhecidos
(MOKKINK et al., 2010). A confiabilidade, por sua vez, diz respeito a propriedade de
o instrumento reproduzir um resultado de forma consistente ao longo do tempo, em
diferentes situagdes e entre diferentes observadores, refletindo estabilidade,
consisténcia interna e equivaléncia (TERWEE et al., 2007).

Outra propriedade psicométrica de destaque na pratica clinica é a
responsividade, a qual identifica por meio de testes de medidas repetidas se o PRO
Instrument é adequado para captar mudancgas ao longo do tempo (MOKKINK et al.,
2010).

Em uma revisdo da literatura na qual foram avaliados 82 artigos de revisoes
publicados no periodo de 2008-2018, foi identificada melhora da QVRS em pacientes
com CM na ultima década. Entretanto, os autores desse estudo ressaltaram que,

ainda que tenha havido melhora da QVRS e de sua respectiva medigdo ao longo
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desses anos, ainda ha lacunas no entendimento das reais necessidades dos
pacientes (MOKHATRI-HESARI; MONTAZERI, 2020).

A literatura disp6e de varios PRO Instruments destinados a medir a QVRS em
sobreviventes de CM. Dentre os comumente utilizados, destaca-se o Quality-of-life
Core Questionnaire (QLQ-C30) e seu modulo para sobreviventes de CM, o Quality of
Life Questionnaire Breast Cancer (QLQ-BR23), desenvolvidos pela European
Organization for Research and Treatment of Cancer (EORTC); Medical Outcomes
Study Short-Form Health Survey (SF-36); Menopause Specific QOL Questionnaire
(MenQOL); Functional Assessment of Cancer Treatment-Breast (FACT-B); e General
Functional Assessment of Cancer Therapy Scale (FACIT-G) (NAYERI et al., 2020).

Instrumentos de QVRS fornecem importantes informagdes progndsticas que
podem ajudar a prever a sobrevida em pacientes com cancer (QUINTEN et al., 2009).

O uso de ferramentas semelhantes para avaliar QVRS favorece generalizagao
de resultados e metanalises, contribuindo para o desenvolvimento de diretrizes
clinicas (NAYERI et al., 2020). Entretanto, a decisdo pelo tipo de instrumento deve
ser baseada no propdsito e desenho do estudo, considerando que cada ferramenta
tera um foco; por exemplo, a QLQ-BR23 enfatiza a fungao fisica, enquanto o FACIT-
B, o bem-estar emocional (NGUYEN et al., 2015).

Na pratica clinica, é importante que os profissionais de saude tenham boas
opgdes de PRO Instruments, devidamente validados, para que possam escolher, a
partir do conhecimento de seu servico e da populacdo atendida, qual instrumento € o
mais adequado e o que melhor ira avaliar questdes clinicamente relevantes para a
QVRS dos pacientes.

2.5.1 Avaliagao de Sintomas Menopausais e Escala Cervantes

A QVRS de sobreviventes de CM é prejudicada pelo diagndstico e pelos
tratamentos antineoplasicos (PARK et al., 2021). Além disso, o status menopausal,
considerando efeitos adversos vivenciados na pds-menopausa, pode contribuir para
uma pior QVRS (WHITELEY et al., 2013).

A menopausa, seja ela natural resultante de um processo relacionado a idade
ou secundaria por intervencdes iatrogénicas, € definida como a interrupgao

permanente do ciclo menstrual (WHO, 1996).
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A menopausa natural € reconhecida como tendo ocorrido apds 12 meses
consecutivos de amenorreia (WHO, 1996) e consiste na deplegéo folicular ovariana
com alteragcdo das secreg¢des hormonais, especialmente no que diz respeito a
reducao dos niveis de estrogénio e aos altos niveis do hormdnio foliculo-estimulante
(LEVY; LOWENSTEIN, 2016). Doengas sistémicas, envelhecimento ovariano
funcional e hipotaldamico, bem como fatores ambientais, genéticos e de estilo de vida
estdo envolvidos no declinio da fungao ovariana (DAVIS et al., 2015).

Por outro lado, a menopausa secundaria ou induzida pode ser resultante, por
exemplo, de tratamentos antineoplasicos (quimioterapia ou radioterapia) (DAVIS et
al., 2015; OKTEM et al., 2018; WHO, 1996), os quais podem causar insuficiéncia
ovariana prematura (DAVIS et al.,, 2015; OKTEM et al.,, 2018), devido ao
comprometimento da maturagao folicular e, ou perda direta do foliculo primordial
(OKTEM et al., 2018).

A privagdo de estrogénio favorece a ocorréncia de sinais e sintomas na
menopausa, mas nao € a unica causa, visto que estes apresentam fisiologia
complexa, além de terem a prevaléncia e intensidade influenciadas pela etnia e por
fatores geograficos e individuais (MONTELEONE et al., 2018). As mulheres,
frequentemente, apresentam disturbios relacionados ao sistema nervoso central,
sendo os sintomas vasomotores (ondas de calor e suor noturno) os mais
caracteristicos; disfuncao sexual; alteracbes metabdlicas, na pele, mucosas, cabelo,
no sistema urogenital, musculoesquelético e cardiovascular (MONTELEONE et al.,
2018).

Uma caracteristica comum entre as mulheres em uso de IA € o status de pés-
menopausa. Observa-se que sintomas de menopausa em mulheres com CM podem
ser mais repentinos e graves devido a efeitos do préprio tratamento (CANCER (UK),
2009).

Borreani e colaboradores (BORREANI et al, 2021) ao analisar perfis
psicologicos de mulheres pos-menopausadas com CM em uso de IA, verificaram que
os sintomas relatados nao configuravam um diagndstico clinico como, por exemplo,
de ansiedade ou depressao. Sintomas como taquicardia, tensdo, nervosismo,
tristeza, bloqueio para realizar atividades, refletem aspectos de distintas patologias,
nao perfazendo um diagndstico clinico, mas trazendo importantes prejuizos

emocionais que necessitam atengao. Para tanto, os autores sugerem a necessidade
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de novas ferramentas capazes de capturar esses sintomas, ndao devendo ser
reduzidos a meros diagnosticos clinicos (BORREANI et al., 2021).

Nesse sentido, o questionario Escala Cervantes parece ser uma opgao
apropriada, por contemplar os efeitos adversos mais frequentemente reportados por
sobreviventes de CM em uso de IA, ainda que n&o tenha sido desenvolvido para essa
populagdo. Essa ferramenta foi desenvolvida com o intuito de avaliar a QVRS,
considerando particularidades da mulher na perimenopausa e pds-menopausa*
(PALACIOS et al., 2004).

A Escala Cervantes de 31 itens (CS-31) foi desenvolvida em 2004 (PALACIOS
et al., 2004) e validada no Brasil em 2012 (ANEXO E) (LIMA; PALACIOS; WENDER,
2012). Originalmente, esse questionario autorrelatado foi projetado com 83 itens,
divididos em sete dominios. Entretanto, os autores decidiram reduzir o numero de
itens para torna-la mais pratica para o manejo clinico, resultando na versao publicada
de 31 itens divididos em quatro dominios: Menopausa e Saude (15 itens subdivididos
em Sintomatologia Vasomotora, Saude e Envelhecimento), Sexualidade (4 itens),
Relacédo de Casal (3 itens) e Psicolégico (9 itens). Os itens sdo avaliados em uma
escala Likert de 5 pontos, com faixa de pontuacédo de 0 a 155. Os questionarios séo
considerados invalidos se trés ou mais questdes nao forem respondidas. Entretanto,
se apenas uma ou duas questdes estiverem sem resposta, o escore total, bem como
dos dominios, sdo obtidos pela multiplicacdo do resultado por fatores de correcéo
(PALACIOS et al., 2004).

Em 2013, a CS-31 foi reduzida para uma versao curta de 10 itens, a 10-item
Cervantes Scale (CS-10), com um alfa de Cronbach de 0,778, indicando boa
confiabilidade interna. Os itens foram selecionados considerando relagdes clinicas
com o0s principais sintomas da menopausa. A soma dos escores dos 10 itens
fornecem um escore global que pode variar de 0 a 50 pontos (PEREZ-LOPEZ et al.,
2013). Apesar de permitir analises mais restritas por ndo apresentar dominios, a CS-

10 é um instrumento que pode ser util na pratica clinica diaria.

! Segundo a OMS (WHO, 1996), a pré-menopausa consiste no periodo total reprodutivo, anterior a
menopausa; a perimenopausa, marcada pelo inicio das irregularidades menstruais e sintomas
caracteristicos, seria o periodo imediatamente anterior a menopausa, se estendendo até o primeiro
ano seguinte a ela; enquanto a p6s-menopausa corresponde ao periodo apdés a menopausa natural ou
secundaria, e se prolonga até uma idade avangada.
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A partir da CS-31, em 2015, a 16-item Cervantes Short-Form Scale (CS-16) foi
desenvolvida com 51% do comprimento original, mantendo a estrutura original com
quatro dominios e trés subdominios, e as propriedades psicométricas (CORONADO
et al., 2015, 2016). Esse instrumento pode ser administrado mais rapidamente (2,5
minutos comparada a média de aplicagéo de sete minutos da CS-31) e sua pontuagao
total varia de 20 a 100 pontos. Assim como a CS-31, trés ou mais itens sem resposta
invalidam o questionario.

Somente a CS-31 foi validada no Brasil, entretanto, tanto a CS-10 quanto a
CS-16 foram desenvolvidas a partir da CS-31, incluindo somente itens ja presentes
naquela. Para todas as Escalas Cervantes, um maior escore indica pior QVRS.

A Figura 7 apresenta os efeitos adversos caracteristicos da menopausa que
sao investigados por cada uma das trés Escalas Cervantes, os quais sao coincidentes

com o uso de IA.
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Figura 7. Sintomas menopausais e Escala Cervantes.

Fonte: Adaptado. Reproduzido de Monteleone e colaboradores (MONTELEONE et al., 2018),
Copyright (2021) com permisséo de Springer Nature.

Legenda: CS-31, Escala Cervantes 31 itens; CS-16, Escala Cervantes 16 itens; CS-10, Escala
Cervantes 10 itens.
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Destaca-se que, das trés Escalas Cervantes, a CS-16 € a unica que nao
apresenta o item referente a investigagdo de dor nos musculos e articulagdes. Esse
efeito adverso é relatado por cerca de 50% das mulheres em uso de IA, sendo uma
das principais causas de nao adesao ao tratamento (NIRAVATH, 2013).

Considerando que o numero de sobreviventes de CM é crescente (FERLAY et
al., 2020), torna-se cada vez mais importante a identificacdo dos efeitos adversos e
possiveis sequelas relacionados ao uso de IA, a fim de contribuir para o
desenvolvimento de estratégias de enfrentamento mais eficazes.

O aconselhamento prévio e intervengdes direcionadas, potencialmente,
atenuam os efeitos adversos e contribuem para melhor QVRS (BURSTEIN, 2020). A
equipe oncolégica, nao apenas enfermeiros como mencionado por Boonstra e
colaboradores (BOONSTRA et al., 2013), tem um papel crucial na avaliagcido de
fatores de risco, identificagcdo de efeitos adversos, bem como no fornecimento de
orientagcbes e apoio para que as pacientes possam enfrentar os percalgcos, sem
descontinuidade do tratamento. Nesse sentido, a Escala de Cervantes poderia ser

uma ferramenta util para melhores cuidados em saude.
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3 OBJETIVOS

3.10bjetivo Geral

A presente tese teve os seguintes objetivos gerais: 1) Identificar a relagao entre
niveis séricos de 25(0OH)D e FRC, bem como analisar seus efeitos na depressao,
ansiedade, incapacidade funcional, dor e QVRS em sobreviventes de CM em terapia
endocrina adjuvante (Artigo 1); 2) Realizar validag&o adicional da CS-31, CS-16 e CS-

10 para sobreviventes de CM durante terapia endocrina adjuvante (Artigo 2).

3.2 Objetivos Especificos

e |dentificar caracteristicas demograficas e clinicas em subgrupos de FRC
(Artigo 1),

e |dentificar fatores que interferem na concentragdo sérica de 25(OH)D nessa
amostra (Artigo 1),

e Verificar a associacédo e o efeito da concentragdo sérica de 25(OH)D e do
escore do FACIT-Fatigue (incluindo efeito dos tempos do estudo e da interagéo
com os tempos do estudo) nos PRO Instruments HADS-A; HADS-D; HAQ; nos
escores global, do item “Dor nos musculos e, ou articulagdes”, dos dominios e
subdominios da CS-31 (Artigo 1),

e Investigar causalidade na associacao entre a concentracao sérica de 25(0OH)D
e FRC (Artigo 1),

e Analisar a associagdao e o efeito dos parametros antropométricos e de
composicao corporal na FRC (Artigo 1),

e Avaliar a alteracdo do escore do FACIT-Fatigue entre os tempos do estudo,
considerando uma diferenga minima clinicamente importante (DMCI) de 5% e
classificar as mulheres em clusters quanto a FRC (Artigo 1),

e Analisar a consisténcia interna das Escalas Cervantes por meio do calculo do
coeficiente Alfa de Cronbach (Artigo 2),

e Verificar validade de construto, realizando analises convergentes entre CS e
FACIT-F (Artigo 2),

e Avaliar alteragcdo nos escores do FACIT-F e Escalas Cervantes entre os

tempos do estudo (Artigo 2),
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e Realizar andlises de validacao pela técnica de grupos conhecidos, verificando
a capacidade das Escalas Cervantes em discriminar os subgrupos de mulheres
classificadas pelo HADS (Artigo 2).
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4 RESULTADOS

Artigo 1. Artigo intitulado “Serum 25-Hydroxyvitamin D and Cancer-Related Fatigue:
Associations and Effects in Depression, Anxiety, Functional Capacity and Health-
Related Quality of Life in Breast Cancer Survivors During Adjuvant Endocrine
Therapy”, que sera submetido a revista BMC Cancer (Impact factor = 4.430).

Serum 25-Hydroxyvitamin D and Cancer-Related Fatigue: Associations
and Effects on Depression, Anxiety, Functional Capacity and Health-
Related Quality of Life in Breast Cancer Survivors During Adjuvant

Endocrine Therapy
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Abstract

Background: The adjuvant treatment with Aromatase Inhibitor (Al) is considered standard of care for
postmenopausal breast cancer (BC) women with hormone receptor-positive (HR+), however, it often
causes adverse effects such as cancer-related fatigue (CRF). The high prevalence of vitamin D deficiency
in postmenopausal women who start adjuvant Al supports the hypothesis that hypovitaminosis D
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would be one of the biological explanations for toxicity of Al This study aimed to identify the
relationship between 25-hydroxyvitamin D [25(OH)D] and CRF, and to analyze their associations and
effects on depression, anxiety, functional disability, muscle/joint aches and HRQL in BC survivors

during adjuvant endocrine therapy.

Methods: This prospective study included 89 postmenopausal women diagnosed with HR+ early BC
in adjuvant endocrine therapy with Al The assessments were performed at three time points: T0,
baseline; T1, intermediate follow-up period, 12 months after TO; and T2, final follow-up period, 24
months after TO. At each time point, anthropometric and body composition assessments were
performed, as well as dietary assessments by application of 24-hour dietary recall. The women
completed the Cervantes Scale (CS), Hospital Anxiety and Depression Scale (HADS) and Health
Assessment Questionnaire (HAQ). The CRF was determined from the fatigue subscale of the Functional
Assessment of Chronic Illness Therapy-fatigue (FACIT-F). The serum 25(OH)D level was determined
by electrochemiluminescence, with cut-off point above 75nmol/L adopted as sufficiency. Generalized

Linear Model (GLzM) and Generalized Mixed Model (GMM) analysis were used.

Results: At baseline, 36% (n=32) of the women presented CRF and 39.3% (n=35) had 25(OH)D below
75nmol/L. None of the women reached the Estimated Average Requirements (EAR) of vitamin D. The
causality between 25(0OH)D and CRF was not significant. Longitudinally, lower levels of 25(OH)D had
a negative effect on anxiety (p=0.020), Menopause and Health score (p=0.033) and Vasomotor score
(p=0.007). Also, the CRF had a negative effect on anxiety (p=0.028); depression (p=0.027); functional
disability (p=0.022); HRQL (p=0.007); Menopause and Health (p=0.042), Psychological (p=0.008) and
Couple Relations (p=0.008) domains; and on Health (p=0.019) and Aging (p=0.036) subdomains.
Vasomotor subdomain (=-2.279, p=0.045) and muscle/joint aches (3=-0.779, p=0.013) were significant

with CRF only at baseline.

Conclusions: This study found negative effect of body adiposity on CREF. Still, the clinical relevance of
25(OH)D and CREF is highlighted, especially that of CRF, considering the consistent impact on several

adverse effects often reported by BC survivors during adjuvant endocrine therapy.

Keywords: Fatigue; Vitamin D Deficiency; Cancer Survivors; Breast Neoplasms; Aromatase Inhibitors;

Health-related quality of life.
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Background

Recently, female breast cancer (BC) has become the leading cause of cancer incidence
worldwide [1]. In 2020, more than 2.2 million new cases of BC were estimated worldwide, and this
number is expected to increase by more than 40% by 2040 [1].

The Aromatase Inhibitors (Al) are one of the adjuvant treatment options for postmenopausal
BC women with hormone receptor-positive (HR+) [2]. Their mechanism of action is the inhibition or
inactivation of aromatase, significantly reducing the plasma levels of estrogen from its androgenic
precursors [2]. However, estrogen is involved in numerous physiological processes and, although
related to the proliferation of tumor cells in HR+ BC, it is expected that the depletion of this hormone
generates significant adverse effects [3]. In this sense, the use of Al has been associated with negative
effects on the urogenital system, interfering with sexual functioning [4]; depression [5]; increased risk
of fractures and osteoporosis [6], joint pain or stiffness and fatigue [7].

Vitamin D deficiency has also been associated with symptoms such as non-specific joint pain,
chronic fatigue and depression [5]. A 25-hydroxyvitamin D [25(OH)D] level of 75 nmol/L or higher has
been associated with improved muscle strength and muscle pain syndrome, decreased risk of falls and
fractures, reduced cytokine synthesis and lymphocytic proliferation [5], better tooth attachment [5, 8],
improved depression and wellbeing [8, 9], reduction in the risk of autoimmune diseases, type 2 diabetes
[5, 10], cardiovascular diseases [5, 10, 11], infectious [10] and neoplastic [5, 8, 10]. Estrogen has a positive
effect on the activity of the vitamin D receptor and 1-alpha hydroxylase, an enzyme that converts
25(OH)D into biologically active 1,25-dihydroxyvitamin D [12]. Due to this, it is believed that the
reduction of this hormone could unmask a 25(OH)D subclinical deficiency [12], which could intensify
adverse effects related to the use of AL

Furthermore, the vitamin D is involved in the modulating several inflammatory and pain
pathways [13], in neurological [14] and oxidative [15] processes, in addition to calcium homeostasis
[13], among others, which makes it essential for overall health [13], which is why its deficiency is one
of the possible biological justifications for toxicity of AL

Cancer-related fatigue (CRF) is one of the most common adverse effects in cancer patients [16],
which causes many physical, psychosocial, and economic consequences [17], and is a strong predictor
of HRQL in BC survivors, even after treatment [16, 18]. CRF is often linked to reports of other symptoms

such as pain, insomnia, cognitive dysfunction [18], depression and anxiety [18, 19].
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Methods

Objectives

The aim of this study was to identify the relationship between 25(OH)D and CREF, as well as to
analyze their associations and effects on depression, anxiety, functional disability, muscle/joint aches,
and Health-Related Quality of Life (HRQL) in breast cancer (BC) survivors during adjuvant endocrine
therapy. We hypothesized that those women with lower 25(OH)D concentration and CRF, would have
higher scores for both anxiety and depression, higher functional disability, worse HQRL and greater
complaint of muscle/joint aches. Also, we hypothesized that women with worse nutritional status

would have a worse score for CRF.

Ethics statement, Study design and eligibility criteria

The study was approved by the Human Research Ethics Committee (n° 1.331.949/15,
addendum n®. 2.905.835/18) and conducted in accordance with the Declaration of Helsinki. A written
free and informed consent was obtained from all participants.

From January 2016 to August 2018, postmenopausal women diagnosed with HR+ early BC in
adjuvant endocrine therapy with Al were consecutively recruited through the convenience non-
probability sampling.

This prospective study was carried out at the Clinical Hospital of the Federal University of
Uberlandia, Minas Gerais, Brazil. The face-a-face assessments were performed by properly trained
researchers, at three time points: TO, baseline; T1, intermediate follow-up period, 12 months after T0;
and T2, final follow-up period, 24 months after T0, totaling 24 months of follow-up.

The volunteers were included at any time of the Al treatment. Eligible participants were
excluded if they had metastasis, recurrence or contralateral BC, previous history of other cancers,
another cancer concomitant with BC, age 280 years, wheelchair or bedridden, admission to palliative
care and inability to attend collection. Diagram reporting the number of women recruited and selected
in this study can be seen in the publication of Mazzutti and colleagues [20].

The collection of clinical and sociodemographic data occurred through the analysis of medical

records or interviews.

Sample Size

The sample size was calculated considering a group of individuals and three measurements.

Using the G*Power software, version 3.1 (Diisseldorf, Germany) [21], an F test was conducted using
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ANOVA repeated measures, based on an effect size f of 0.25, an alpha level of 0.05 and at 80% power,
being required 28 women at each study time.
For cross-sectional analyses, the sample was 89 women, while for prospective analyses, the 38

women who participated at three time points of study were considered.

Anthropometric and Body Composition Measurement

The weight and height were obtained by a mechanical scale with 100 g sensitivity and a vertical
stadiometer with a 1 mm precision scale, respectively. Regarding the waist circumference (WC) and
hip circumference, a flexible and inelastic tape was used. All measures were carried according to the
specific protocol [22].

To assess the risk of metabolic complications, we adopted the cut-off > 80 cm for WC and > 0.85
for the waist-to-hip ratio (WHR) [23]. Additionally, to assess abdominal fat, we calculated the waist-to-
height ratio (WHtR), which cut-off is > 0.5 as indicator of excess abdominal fat [24], and the conicity
index, which estimation consider weight, height and WC [25].

The body mass index (BMI) was calculated in Kg/m? and the overweight was classified
according to the age group: for the adult (age range 18 - 60 years), cut-off > 25 kg/m? [23]; and elderly
population (=60 years), cut-off > 27 kg/m? [26].

The body composition was evaluated with horizontal tetra polar bioelectrical impedance
analysis (BIA) (Biodynamics, model 450) according to the protocol [27, 28]. Considering the sensitivity
of the exam to the presence of water body, we followed the recommended standardization of the
method and the participants received pre-test guidelines in order to minimize measurement errors [27].
The body fat (BF) (in kilograms) was calculated by subtracting the fat free mass obtained using the
predictive equation proposed by Kyle and collaborators [29] from the body weight and the percentage
was obtained in relation to total body weight. The women whose exam detected water retention (total

body water over 75%) were excluded from the BF analyses.

Dietary Data

At each time point (TO, T1 and T2), three nonconsecutive 24-hour dietary recall (24HR) were
applied by nutritionists, totaling nine 24HR per participant. The 24HR, one referring to a weekend,
were applied face-to-face (the first) and through telephone interviews, according to the methodology
used in the Vigitel Study [30].

The quantification of nutrients from the 24HR was estimated through the Nutrition Data System
for Research (NDSR) software, version 2010 (Minneapolis, MN, USA). The following nutrients were
evaluated regarding the 25(OH)D concentration: vitamin D, calcium, total fat, total monounsaturated
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fatty acids (MUFA), total polyunsaturated fatty acids (PUFA), omega-3, omega-6, magnesium, zinc and
fiber. The dietary intake of vitamin D was also evaluated in relation to Estimated Average
Requirements (EAR). Furthermore, consumption of milk product, fish and seafood, and egg, in grams,
were analyzed considering their relationship with 25(OH)D level.

Due to intra- and inter-individual variability of food consumption, the data were deattenuated
[31] using the PC-Side software (Department of Statistics, lowa State University, Ames, IA, USA), and

were adjusted by residual method by the mean energy of the sample [32].

25-hydroxyvitamin D

Venous blood collection was performed at the hospital on a pre-scheduled date.

The serum 25(OH)D concentration was measured in nanomoles per liter (nmol/L) using
electrochemiluminescence. The survivors were dichotomized into two subgroups using the cut-off
points based on the guidelines from the Brazilian Society of Endocrinology and Metabolism (SBEM)
and the Brazilian Society of Clinical Pathology/Laboratory Medicine (SBPC), with value equal to or

greater (2) at 75nmol/L (equivalent to 30ng/mL) being considered sufficiency [33].

Patient-Reported Outcome (PRO) Instruments

All participants replied by interview to the 31-item Cervantes Scale (CS-31), Functional
Assessment of Chronic Illness Therapy-fatigue (FACIT-F), Hospital Anxiety and Depression Scale
(HADS) and Health Assessment Questionnaire (HAQ).

CS-31. This is a HRQL questionnaire that considers particularities of the perimenopausal and
postmenopausal women, having been developed in 2004 [34] and validated in Brazil in 2012 [35]. The
CS-31 consists of 31 items rated on a Likert scale from 0 to 5 and divided into four domains, namely
Menopause and Health (subdivided into Vasomotor Symptoms, Health and Aging), Sexuality, Couple
Relations and Psychological, with scores range from 0 to 155 points. In cases of one or two unanswered
questions, we used correction factors, but questionnaires with three or more unanswered questions
were considered invalid [34]. In this study, the Cronbach’s alpha were Global Score a=0.89, Menopause
and Health a=0.81, Psychological a=0.85, Sexuality a=0.84, Couple Relations a=0.75, Vasomotor
Symptoms subdomain a=0.80, Health subdomain a=0.67, and Aging subdomain «=0.67.

FACIT-F (version 4). This instrument of 40-item, validated in Brazil in 2010 [36], includes the
27-item Functional Assessment of Cancer Therapy-General (FACT-G) that assess the HRQL and 13
items that assess self-reported fatigue [37]. This scale measures four well-being subscales (physical,
social/family, emotional and functional), one fatigue subscale (FACIT-Fatigue, score range 0-52), and
derives to calculate the FACIT-F Trial Outcome Index (TOI) (score range 0-108), the FACT-G total score
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(score range 0-108) and the FACIT-F total score (score range 0-160). Items are rated on a Likert scale
from 0 (not at all) to 4 (very much), with a higher score representing a better HRQL. The FACIT-Fatigue
has a cut-off to identify presence of fatigue, with cut-off < 34 indicating clinically relevant fatigue [38].
In the present study, the Cronbach’s alpha was FACIT-Fatigue a=0.89.

HADS. This self-reported questionnaire was developed in 1983 [39] and validated in Brazil in
1995 [40]. This scale comprising two subscales with seven items each, denominated HADS-A and HAD-
D, which assessed anxiety and depression, respectively. Items are rated using a 4-point Likert scale
with scores of 0 (minimally present) to 3 (maximally present), with higher scores indicating greater
distress. The scores range from 0 to 21 and the following cut-off were adopted for both subscales: <8 for
non-cases, 28 for doubtful cases and > 11 for the identification of cases [39]. In this study, the Cronbach’s
alpha were HADS-A 0=0.76 and HADS-D «=0.80.

HAQ. This instrument assesses functional disability [41], consisting of 20 items that determine
the capacity for various activities assessed in the week prior to the application of the questionnaire,
such as dressing, getting up, walking, performing hygiene, reaching and holding objects, assessing
movements of the upper and lower limbs and both simultaneously [42]. The items are subdivided into
8 categories and evaluated on a 4-point Likert scale, with scores range from 0 (“without difficulty”) to
3 (“can't do it”), with higher scores representing greater disability [43]. This questionnaire was

validated in Brazil in 1990 [44]. In this study, the HAQ presented Cronbach’s alpha a=0.88.

Statistical Analysis

The sample was stratified by demographic and clinical characteristics.

Factors that interfere with 25(OH)D concentration were evaluated according to the established
cut-off. For these analyses, we used Chi-Square Independence Test, Fisher Exact Test, Test-t
Independent and Mann-Whitney.

We used Cronbach’s alpha coefficient to assess the internal consistency of PRO Instruments,
considering adequate values between 0.70 and 0.95 [45].

Generalized Linear Model (GLzM) and Generalized Mixed Model (GMM) analysis were used
to verify, respectively, the associations and the effects (include effect of the time points and the
interaction with the time points) of 25(OH)D concentration and FACIT-Fatigue score (independent
variables) on the PRO Instruments HADS-A, HADS-D, HAQ, CS-31 Global score, domains and
subdomains, and on the CS-31 item — “Aching in muscle and/or joints” (dependent variables).
Furthermore, GLzM and GMM were used to investigate causality in the association between 25(OH)D

concentration and CRF.
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The causality in the association between 25(OH)D concentration and FACIT-Fatigue score was
also analyzed with Spearman’s bivariate correlation. Correlation coefficients <0.4 were considered
weak correlations, between 0.4 and 0.6, moderate correlations, and >0.6, strong correlations [46].

In addition, GLzM and GMM were used to verify the impact of anthropometric and body
composition measurement (independent variables) on FACIT-Fatigue score (dependent variable).

All GLzM and GMM analysis included adjustment variables, as described in the respective tables.
Regarding GMM, based on lowest Akaike Information Criterion (AIC) value, the best combination of
the covariance matrices was AR1 (fixed effects) and variance components or AR1 (random effects). The
adjustment method for multiple comparisons was Sidak.

We assessed the change in FACIT-Fatigue score between the three time points (T0, T1 and T2)
considering a Minimum Clinically Important Difference (MCID) of 5% to classify the women between
TOT1, T1T2, TOT2 and TOT1T2 into five clusters of CRF: The same, patients who maintained the FACIT-
Fatigue score between TOT1, T1T2, TOT2 or who maintained the score at all three times (TOT1T2); Better,
patients who improved the FACIT-Fatigue score between TOT1, T1T2, TOT2 or who improved at T1 and
again at T2 (TOT1T2); Worse, patients who worsened the FACIT-Fatigue score between T0T1, T1T2,
TOT2 or who worsened at T1 and again at T2 (TOT1T2); V, Patients who worsened the FACIT-Fatigue
score at T1 and improved at T2 (TOT1T2); Inverted V, patients who improved the FACIT-Fatigue score
at T1 and worsened at T2 (TOT1T2). The clusters in TOT1T2 were based on the classifications of each
patient at TOT1 and again at T1T2.

The statistical analyzes were performed using IBM SPSS Statistics (Armonk, NY, USA), software

package (SPSS Statistics for Windows, version 21.0), considering p-values <0.05 statistically significant.

Results

The demographic and clinical characteristics of the 89 BC survivors were analyzed (Table 1).

Considering the overall, the medians (p25-p75) were 65 (58.5-69.5) years of age, 29.5 (18.1-41.8)
months of time using Al, 4 (2-5) years of time diagnosis, and 16 (8-20) years of climacteric period.
Regarding adjuvant endocrine therapy, 44.9% (n=40) of women used tamoxifen prior to starting Al
(Table 1). At baseline, 36.0% (n=32) of women presented CRF and 39.3% (n=35) had serum 25(OH)D
levels below 75nmol/L (Data no shown).

Considering the FACIT-Fatigue subgroups, we identified that those women with CRF had a
lower median of time using AI (23.3 months) even when compared to the subgroup without CRF (33.6

months) (p=0.028) (Supplementary Table 1).
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[Insert Table 1]

Table 1. Demographic and clinical characteristics of the breast cancer survivors during endocrine therapy.

Among the factors that interfere with 25(OH)D concentration, we identified a significant
difference regarding the season of the blood draw. In winter, the frequency of women with 25(OH)D
concentration < 75nmol/L was higher in relation to those with concentration > 75nmol/L (p=0.039). In
addition, those women with 25(OH)D concentration < 75nmol/L had a lower median of MUFA/PUFA
ratio (p=0.012) and a higher median of omega-6 intake (p=0.016) even when compared to the subgroup
> 75nmol/L (Table 2).

The dietary intake of vitamin D did not differ significantly between the 25(OH)D levels
subgroups (p=0.967). However, it is important to note that none of the women reached the Estimated
Average Requirements (EAR) of vitamin D (10ug/day or 400IU, [47]), at baseline or in the prospective
phase. The mean and median (p25-p75) intake, 3.7+1.7ug/day and 3.5(2.3-5.0)ug/day, respectively, were
low in the overall, including those women who used vitamin D supplementation (Table 2). Considering
only the women who reported supplement use (n=12), the mean and median (p25-p75) intake of this

nutrient were 4.5+1.2ug/day and 4.7 (3.5-5.7)pg/day, respectively (Data no shown).

[Insert Table 2]
Table 2. Factors that interfere with 25-hydroxyvitamin D concentration in the breast cancer survivors during

endocrine therapy.

Regarding the baseline, no significant association were found between 25(OH)D concentration
and PRO Instruments. However, considering the longitudinal phase, we identified that low 25(OH)D
level had negative effect on anxiety (p=0.020), Menopause and Health score (p=0.033) and Vasomotor
score (p=0.007). The time of study had effect on anxiety (p=0.018) indicating that the women started
endocrine therapy with more symptoms of anxiety, with an improvement over time. Still, the time of

study had effect on Sexuality score (p=0.036), with worse score in T2 compared to T1 (Table 3).

[Insert Table 3]

Table 3. Association of 25(OH)D with PRO Instruments in the baseline and in the longitudinal phase.

We investigated direct and reverse causality in the association between 25(OH)D concentration
and CRF, but no significance was found in models effect tests. In longitudinal phase, the time of study
had significant effect on 25(OH)D concentration, with lower level in T2 compared T1 (p=0.045), but only

in model 1 with data adjusted for age (Supplementary Table 2).
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The causality was also investigated by bivariate correlation analysis, but without significance
(r=-0.071, 95% [CI]=-0.310-0.160, p=0.509) (Data no shown).

Considering the clusters developed from the 5% MCID between the time points of study, we
identified that the greater percentage of women was classified as “better”, i.e with improvement in
FACIT-Fatigue score between TOT1 (57.9%, n=22), T1T2 (47.4%, n=18), TOT2 (55.3%, n=21) and TOT1T2
(36.8%, n=14) (Figure 1).

[Insert FIG1.TIF]
Figure 1. Distribution of breast cancer survivors in the FACIT-Fatigue clusters throughout the time points of study

(n=38).

Legend: Clusters developed from the 5% MCID between TOT1, T1T2, T0T2 and TOT1T2: The same, Patients who
maintained the FACIT-Fatigue score between T0T1, T1T2, TOT2 or who maintained the score at all three times
(TOT1T2); Better, Patients who improved the FACIT-Fatigue score between TOT1, T1T2, TOT2 or who improved at
T1 and again at T2 (TOT1T2); Worse, Patients who worsened the FACIT-Fatigue score between T0T1, T1T2, T0T2
or who worsened at T1 and again at T2 (TOT1T2); V, Patients who worsened the FACIT-Fatigue score at T1 and
improved at T2 (TOT1T2); Inverted V, Patients who improved the FACIT-Fatigue score at T1 and worsened at T2
(TOT1T2). Chi-square Independence Test showed that there was no association between time points of study and

clusters, considering TOT1 and T1T2 [X?(2) = 4.452; p = 0.108].

Considering the multiple causes that may be involved in the development and, or in increasing
CRF, we identified that there was no statistically significant difference between FACIT-Fatigue
subgroups regarding age, race, educational level, income and clinical stage (Supplementary Table 1),
and neither in relation to physical exercise (p=0.980) (Data no shown). Still, the dietary intake of vitamin
D did not differ significantly between the women with CRF (3.8+1.8ug/day) and without CRF
(3.7+1.7pg/day) (p=1.000) (Data no shown).

Moreover, we investigated the association of CRF with anthropometric and body composition
parameters (Table 4), considering that these variables also may be related to CRF. At baseline, the
women with lower FACIT-Fatigue score presented higher BMI (=-0.637, CI=-0.986 to -0.287, p<0.001),
WC (B=-0265, CI=-0.427 to -0.103, p=0.001), WHIR (p=-41.972, CI=-67.155 to -16.788, p=0.001) and body
fat (Kg) ($=-0.285, CI=-0.526 to -0.045, p=0.020) (Table 4). In the longitudinal phase, the WC (p=0.001)
and conicity index (p=0.021) had negative effect on CRF, and those women with a lower FACIT-Fatigue
score presented WC > 80cm and conicity index above the median (>1.3) (Table 4). Considering the
FACIT-Fatigue subgroups, we identified significant difference in relation the BMI (p=0.002), WC
(p=0.004) and WHtR (p=0.002), with women with CRF presenting worse scores (Table 4).
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[Insert Table 4]
Table 4. Association of anthropometric and body composition parameters with cancer-related fatigue in the

baseline and in the longitudinal phase.

At Dbaseline, negative associations were observed between FACIT-Fatigue and PRO
Instruments, indicating that the women with CRF presented more anxiety (3=-3.779, CI=-5.498 to -2.059,
p<0.001), depression (3=-4.799, CI=-6.559 to -3.038, p<0.001), functional disability (3=-0.554, CI=-0.803 to
-0.304, p<0.001) and muscle/joint aches ($=-0.779, CI=-1.394 to -0.165, p=0.013). Also, these women
presented worse HRQL ([3=-34.337, CI=-45.278 to -23.397, p<0.001) and worse score in the following
domains and subdomains of the CS-31: Menopause and health (3=-17.143, CI=-22.882 to -11.405,
p<0.001), Psychological ($=-16.214, CI=-20.792 to -11.636, p<0.001), Vasomotor (3=-2.279, CI=-4.509 to -
0.050, p=0.045), Health (3=-6.325, CI=-8.513 to -4.138, p<0.001) and Aging ([3=-8.539, CI=-11.777 to -5.301,
p<0.001) (Table 5).

Longitudinally, the CRF had negative effect on Couple Relations domain (p=0.008), and the
significances were maintained for anxiety (p=0.028), depression (p=0.027), functional disability
(p=0.022), HRQL (p=0.007), Menopause and Health (p=0.042), Psychological (p=0.008), Health (p=0.019)
and Aging (p=0.036) (Table 5).

The time of study had effect on anxiety (p=0.035), with the significance indicating worse score
in TO compared T1 (Table 5). In addition, the interaction between FACIT-Fatigue and time points of
study had effect on Psychological domain (p=0.004), with significance in the CRF subgroup, indicating

a worse score in this domain in TO compared T1 (Table 5).

[Insert Table 5]

Table 5. Association of cancer-related fatigue with PRO Instruments in the baseline and in the longitudinal phase.
Discussion

Our results showed that slightly more than one-third of the BC survivors had CRF and low
serum 25(OH)D levels. The women with CRF had been using Al for a shorter time when compared to
the subgroup without CRF. The dietary intake of vitamin D did not differ significantly between the
25(OH) D levels subgroups, however none of the women reached the EAR of this nutrient. There were
negative associations between the FACIT-Fatigue score and body adiposity (BMI, WC, WHIR, body fat
and conicity index). The greater percentage of women was classified as “better”, i.e with improvement
in the FACIT-Fatigue score throughout the study. No significance was found regarding the direct and

reverse causality in the association between 25(OH)D concentration and CRF. As for PRO Instruments,
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lower 25(OH)D level had a negative effect on the scores of anxiety, Menopause and Health domain,
and Vasomotor subdomain. In addition, those women with clinically relevant CRF presented more
anxiety, depression, functional disability, muscle/joint aches, worse HRQL and worse score in the
following domains and subdomains of the CS-31 — Menopause and health, Psychological, Vasomotor,
Health, Aging and Couple Relations. These results confirm our initial hypothesis and show the clinical
relevance of both 25(OH)D and CREF, highlighting the latter.

Many factors may influence the bioavailability of vitamin D, such as changes in the
physiochemical state of this vitamin, complexity of the food matrix, interaction of the vitamin D with
other fat-soluble compounds and individual factors [48]. In our study, the 25(OH)D level was positively
associated with the MUFA/PUFA ratio and negatively associated with omega-6 intake, which is similar
to results found in a study that investigated the change in 25(OH)D level after vitamin D
supplementation in healthy older adults [49]. Dawson-Hughes and colleagues identified that the
presence of fat in meals increased the absorption of vitamin D from a supplement, but they did not find
influence of MUFA/PUFA ratio [50]. The mechanisms proposed by Hollander and colleagues suggest
that long-chain fatty acids (oleic and linoleic acids) increase micelle size, impairing the passive diffusion
of vitamin D through enterocytes, unlike short (butyric acid) and medium-chain fatty acids (octanoic
acid), which are water soluble and do not require micellar formation for their absorption [51]. Although
these authors found that the greater degree of unsaturation of fatty acids slowed the rate of vitamin D
absorption in the gut [51], more evidence is needed to confirm and explain the mechanism by the
MUFA/PUFA ratio would influence the 25(OH)D level.

The dietary intake of vitamin D is commonly low among BC women (mean 4.7ug/day [61]), as
we identified in our study, in which the mean intake of this nutrient was 3.7+1.7ug/day. A meta-analysis
including 10 prospective cohort studies and totalizing 22341 BC incident cases identified that the lowest
categories of vitamin D intake presented a mean below 148 IU/day (3.7pg/day) [62]. The Recommended
Dietary Allowances (RDA) for females until 70 years of age is 15pg/day and older is 20pg/day, reference
values assuming minimal sun exposure [47]. Food is not the unique source of 25(OH)D, being the serum
concentration strongly influenced by direct exposure of the skin to sunlight [63]. However, some factors
may influence the sun induced synthesis, among which the season, which influenced the 25(OH)D
levels in the present study; time of day; latitude; altitude; air pollution; skin pigmentation; sunscreen;
aging; sunlight passing through glass and plastic [63]. Moreover, some individuals are exposed to very
limited amounts of solar ultraviolet radiation, making them dependent on an adequate oral intake of
this vitamin, in order to favor optimal 25(OH)D levels [64-66]. Amrein and colleagues defend the
importance of vitamin D supplementation in certain risk groups and the vitamin D food fortification as

a worldwide public health strategy to avoid severe vitamin D deficiency [67].
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Although there is no consensus regarding the optimal 25(OH)D level in the body, the SBEM
and SBPC in a position statement about the reference values, identify the potential benefits of
maintaining 25(OH)D levels above 75nmol/L in specific conditions, reference value in accord with the
Endocrine Society [68]. Among the specific conditions, we highlight the elderly, individuals with cancer
and using drugs with the potential to affect the vitamin D metabolism, characteristics present in our
sample [33]. Moreover, the use of Als (letrozole and exemestane) could also increase the requirements
for this vitamin, considering that they are metabolized in the liver by the CYP3A4 system [69] and the
vitamin D induce the expression of these genes [70]. In our study, the median 25(OH)D level was
84nmol/L (range 18.5 — 137.3nmol/L) and 39.3% (n=35) presented 25(OH)D levels below 75nmol/L,
similar result to the study of Friedman and colleagues, in which the median was 87.5nmol/L (range 17
- 232.9nmol/L) and 35% (n=136) of postmenopausal BC survivors presented level < 75nmoL/L [71].
According to the US Institute of Medicine, 25(OH)D levels equal to or above 50 nmol/L is sufficient for
practically all persons for proper functioning of the calcium-phosphate metabolism and to maintain
bone density and there would be no increased benefit in 25(OH)D levels above 75 nmol/L [47].
However, evidence suggest potential additional benefits for levels above 75 nmol/L as a reduction in
the risk of fractures [33] and falls, better tooth attachment, improved depression and wellbeing [8],
reduction of the risk of autoimmune diseases, type 2 diabetes, cardiovascular disease, infectious
diseases [68] and neoplastic diseases [8, 68]. High 25(OH)D levels were significantly associated with
lower BC mortality (>72.75 vs <52.5nmol/L, pooled RR=0.58, 95% CI: 0.40-0.85), overall mortality (>68.75
vs <51.75nmol/L, pooled RR=0.61, 95% CI: 0.48-0.79) and BC recurrence (>67.25 vs <36.75nmol/L, pooled
RR=0.61, 95% CI: 0.47-0.80) [62]. Calcitriol (1,25-dihydroxyvitamin D3), the active metabolite of vitamin
D, present anticancer actions as cell cycle arrest, stimulation of apoptosis and inhibition of invasion,
metastasis and angiogenesis, inhibiting the growth of malignant cells including BC cells [72].

Endocrine therapy is recommended for a minimum of 5 years. The option of extended
endocrine therapy (EET), either with 10 years of tamoxifen or 5 years of an Al after 4.5 to 6 years of
tamoxifen, has been increasingly recommended. The use of 10 years of Al has been disfavored because
of the adverse event profile [52]. Although the EET with Al is associated with increased risk of bone-
related toxic effects, cardiovascular events, hot flashes, arthralgia and myalgia, the EET did not increase
the risk of other adverse effects, such as fatigue [53]. In our study, at baseline, the women with longer
median time using Al did not present CRF and, considering the longitudinal phase, most women were
classified as “better”, i.e with improvement in FACIT-Fatigue score throughout the study. It is
noteworthy that at baseline, only three women (3.4%) were on EET, i.e., in use Al beyond 5 years of

therapy, already in T2, 14 women (36.8%) were on EET.
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In the present study, indicators of greater body adiposity were negatively associated with the
FACIT-Fatigue score, i.e., with higher CRF. Adipose tissue is a metabolically very active endocrine
tissue that influences the inflammatory process [54], which was the mechanism used to explain greater
CRF in obese BC patients [55]. BMI, sedentary lifestyle and nutritional deficiencies are some of risk
factors associated with chronic inflammation, which have potential to generate a pre-treatment
inflammatory state and even pre-treatment fatigue, identified as the principal predictor of CRF [56].
However, various mechanisms are involved in its pathophysiology, such as changes in adenosine
triphosphate and muscle metabolism, neurotransmitter dysregulation, hypothalamic-pituitary-adrenal
axis disruption, and neural-immune signaling triggered by inflammation [56, 57], and CRF may occurs
even among patients without risk factors [56], remaining in progress investigations regarding its
etiology.

The causal effect of body adiposity on the CRF cannot be confirmed in the present study, yet
the result is alarming considering that obesity and abdominal visceral adipose tissue accumulation are
associated with metabolic consequences and risk of cardiovascular disease (CVD), the latter being the
leading cause of death in postmenopausal women [58] and also in BC survivors [59]. Furthermore,
antineoplastic treatment, including endocrine therapy, may favor cardiotoxicity [60]. Mazzutti and
colleagues identified in the same sample of the present study, that women in Al use had a significant
number of risk factors for CVD [20]. Considering only the risk factor “body adiposity”, it is reasonable
to infer that women with CRF would be at increased risk of metabolic syndrome and other
cardiovascular disorders when compared to those without CRF, which deserves further consideration.

The CREF affects 50% to 90% of cancer patients regardless of age, sex or diagnosis [73], persisting
after the end of treatment [74, 75] and presenting emotional, physical, cognitive, functional
consequences, in addition to causing uncertainty and impact the sense-of-self [76]. In the present study,
CRF was associated with practically all health outcomes investigated, being relevant result for clinical
practice and reinforces the need for more studies aimed at the development of effective interventions
to control this adverse effect whit high potential for better the HRQL and associated aspects.

Testing and correction of 25(OH)D levels are commonly studied in cases of fatigue [7, 77-81],
but more studies are needed to prove the effectiveness of vitamin D supplementation in reducing or
preventing of the CRF. The VICTORIA study aims to confirm this association through a randomized
controlled trial [82]. A recent genetic analysis between low 25(OH)D levels and fatigue showed little
evidence of a causal effect, suggesting an unlikely protective effect of 25(OH)D on fatigue, but
considering a lifelong exposure to a low serum concentration, unlike observational or intervention
studies which investigate the association between short-term changes in 25(OH)D concentration and

fatigue [83]. Havdahl, Paternoster and Smith [83] believe that there is a reverse causality between
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fatigue and 25(OH)D levels, and that this last could be just one marker or consequence of fatigue,
considering that fatigued individuals tend to sedentary lifestyle and longer stay indoors without
exposure to the sun. In addition, these authors emphasize that fatigue and 25(OH)D deficiency have
risk factors in common, which can favor misinterpretations without proper adjustments [83]. In our
prospective study, there was no significant causality between 25(OH)D levels and CRF, but the effect
of both on important aspects of HRQL in BC survivors is notable, therefore not disregarding the
favorable effects of a possible supplementation of vitamin D in this population.

We must consider some limitations, as a small sample size and sample loss during follow-up.
Furthermore, the assessment of food consumption from 24HR is subject to memory bias, although the
interviews were conducted by nutritionists to minimize this risk. In addition, the PRO Instruments
used in this study are self-reported questionnaires, however all participants replied by interview, which
may have inhibited responses to certain items. This standardization was necessary considering there
were illiterate women in our sample, being the interviews conducted by properly trained researchers.
It is noteworthy the assessment of CRF, 25(OH)D, anxiety, depression, functional disability,
muscle/joint aches, HRQL and related aspects at three time points, with a 2-year follow-up, a strength
of this study.

Maintaining quality of life and fatigue were the principal global issue and the specific
symptom, respectively, identified by BC patients [84]. However, the fatigue is underreported as cancer
patients frequently associate this complication with disease progression or treatment ineffectiveness
rather than as an adverse effect of treatment, and the fear of progression inhibits reporting [16]. In
addition, some physicians have insufficient knowledge about CRF, available pharmacologic and
nonpharmacologic interventions, as well as their serious consequences on HRQL [73]. This reinforces
the need for wide dissemination in academic and scientific environment, counseling both patient and
family, and monitoring this adverse effect on oncology medical routine through appropriate

instruments, in order to contribute to improving HRQL and health outcomes [16].

Conclusions

The clinical relevance of 25(OH)D and CREF is highlighted, especially of the CRF, considering
the consistent impact on several adverse effects often reported by women in Al use, such as anxiety,
depression, functional disability, muscle/joint aches, HRQL, couple relations, psychological symptoms,
and related to menopause and health. In addition, it is important to note the negative effect of body
adiposity on CRF. Strategies that comprise emotional support, physical exercise, and nutritional
guidance need to be included in routine care of BC survivors during adjuvant endocrine therapy. More

studies aimed at the development of feasible and effective interventions are awaited.
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List of abbreviations

24HR 24-hour dietary recall

25(OH)D  25-hydroxyvitamin D

Al Aromatase Inhibitors

AIC Akaike Information Criterion
BC Breast cancer

BF Body fat

BIA Bioelectrical impedance analysis
BMI Body mass index

CRF Cancer-related fatigue

CSs Cervantes Scale

CS-31 31-item Cervantes Scale

CVD Cardiovascular disease

EAR Estimated Average Requirements
EET Extended endocrine therapy

FACIT-F  Functional Assessment of Chronic Illness Therapy-fatigue
FACT-G  Functional Assessment of Cancer Therapy-General

GLzM Generalized Linear Model

GMM Generalized Mixed Model

HADS Hospital Anxiety and Depression Scale

HADS-A Hospital Anxiety and Depression Scale, subscale anxiety
HADS-D Hospital Anxiety and Depression Scale, subscale depression
HAQ Health Assessment Questionnaire

HR+ Receptor-positive

HRQL Health-Related Quality of Life

MCID Minimum Clinically Important Difference

MUFA Monounsaturated fatty acids



NDSR Nutrition Data System for Research

PRO Patient-reported outcome

PUFA Polyunsaturated fatty acids

RDA Recommended Dietary Allowances

SBEM Brazilian Society of Endocrinology and Metabolism

SBPC Brazilian Society of Clinical Pathology/Laboratory Medicine

T0 Baseline

T1 Intermediate follow-up period
T2 Final follow-up period

WC Waist circumference

WHR Waist-to-hip ratio

WHIitR Waist-to-height ratio
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Table 1. Demographic and clinical characteristics of the breast cancer survivors during endocrine therapy.
Overall (n=89)

Characteristics 1 (%)
Age (years) — median (p25-p75) 65 (58.5-69.5)
<60 25(28.1)
260 64 (71.9)
Marital Status

Single/ Divorced/Separated/Widow 50 (56.2)
Married 39 (43.8)
Partner

No 22 (24.7)
Yes 67 (75.3)
Educational Level

Below high school 61 (68.5)
High school or higher education 28 (31.5)
Income (minimum wage)

<3 53 (59.6)
>3 36 (40.4)
Work activity

Active 22 (24.7)
Inactive 67 (75.3)
Surgery

Breast-conserving surgery 51 (57.3)
Mastectomy 38 (42.7)
Prior Radiotherapy

No 14 (15.7)
Yes 75 (84.3)
Prior Chemotherapy

No 21 (23.6)
Yes 68 (76.4)
Chemotherapy Regimen

Adjuvant 53 (77.9)
Neoadjuvant 15 (22.1)
Priror Tamoxifen

No 49 (55.1)
Yes 40 (44.9)
Tumoral Subtype

Ductal 86 (96.6)
Lobular 3(3.4)
Clinical Stage

I 26 (29.2)
I 48 (53.9)
I 13 (14.6)
NR 2(2.2)
Tumor Grade

G1 14 (15.7)
G2 66 (74.2)
G3 5(5.6)
NR 4 (4.5)
Molecular Subtype

ER+ and/or PR+, HER2- and Ki-67<14% 17 (19.1)
ER+ and/or PR+, HER2- and Ki-67214% 37 (41.6)
ER+ and/or PR+, HER2+ 29 (32.6)
NR 6(6.7)
Months since start on Al 29.5 (18.1-41.8)
Years since diagnosis 4(2-5)
Years since last menstrual period 16 (8 - 20)

Continuous variables are shown as median (p25-p75), and categorical variables are shown as absolute numbers
and percentage frequency (in parentheses); Time point: TO, Baseline; Prior, before starting Al use; Al, aromatase inhibitor; ER,
estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor type 2 receptor; Ki 67, Ki 67 antigen; -,
negative; +, positive; NR: Not reported; G1: Well-differentiated tumor (low grade); G2: Moderately differentiated tumor
(intermediate grade); G3: Poorly differentiated tumor (high grade). The Brazilian minimum wage was R$ 880.00.
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Table 2. Factors that interfere with 25-hydroxyvitamin D concentration in the breast cancer survivors during endocrine therapy.

25(0OH)D
Overall
Factors (n=89) < 75nmol/L 2 75nmol/L p
(n = 35) (n =54)
Age (years) 64.0 (7.7) 64.6 (7.6) 63.6 (7.8) 0.470*
<60 25 (28.1) 7 (28.0) 18 (72.0) 0.172°
>60 64 (71.9) 28 (43.8) 36 (56.3)
Educational Level
Below high school 61 (68.5) 26 (42.6) 35 (57.4) 0.347°
High school or higher education 28 (31.5) 9(32.1) 19 (67.9)
Race Group
White 83 (93.3) 33(39.8) 50 (60.2) 1.000°
Black 6(6.7) 2(33.3) 4 (66.7)
Income (minimum wage)
<3 53 (59.6) 23 (43.4) 30 (56.6) 0.340°
>3 36 (40.4) 12 (33.3) 24 (66.7)
Physical exercise
No 53 (59.6) 22 (41.5) 31(58.5) 0.262°
Yes 36 (40.4) 13 (36.1) 23 (63.9)
Current Smoking
No 80 (89.9) 30 (37.5) 50 (62.5) 0.308v
Yes 9(10.1) 5 (55.6) 4 (44.4)
Alcohol Intake
No 66 (74.2) 29 (43.9) 37 (56.1) 0.131°
Yes 23 (25.8) 6 (26.1) 17 (73.9)
Supplementation
No 75 (84.3) 29 (38.7) 46 (61.3) 0.193v
Yes, vitamin D 3(34) 0(0.0) 3 (100.0)
Yes, calcium 2(22) 2 (100.0) 0(0.0)
Yes, both 9 (10.1) 4(44.4) 5 (55.6)
Season of the blood draw
Summer 44 (49.4) 13 (29.5) 31 (70.5) 0.039°
Autumn 30 (33.7) 12 (40.0) 18 (60.0)
Winter 15 (16.9) 10 (66.7) @ 5(33.3)®
Months since start on Al 295 (18.1-41.8) 255 (18.3 - 38.7) 30.0 (17.8 -48.1) 0.413%*
Daily Sun Exposure (minutes/day) 30 (15 - 60) 30 (10 - 60) 30 (18.8 - 60) 0.313**
BMI (Kg/m?) 28.3 (25.4-31.4) 28.7 (25.4-31.4) 28.0 (25.3-31.6) 0.804%*
Body Fat (Kg) 28.3 (24-34.9) 27.7 (24.8-36.2) 28.5 (23.9-34.3) 0.781%*
Body Fat (%) 40.2 (36.8-44.4) 40.2 (36.7-47.6) 40.9 (37.6-44.3) 0.904**
Calcium Concentration (mg/dL) 9.4 (9.2-9.9) 9.4 (9.1-9.8) 9.5(9.3-9.9) 0.173**
Parathyroid Hormone Concentration (pg/mL) 44.0 (33.2-55.3) 43.0 (32.6-57.5) 449 (34.2-54.3) 0.886**
Milk product intake (g) 112.1 (27.5-222.0) 123.3 (28.5-225.3) 96.04 (12.9-221.6) 0.491**
No 10 (11.2) 2 (20.0) 8 (80.0) 0.304»
Yes 79 (88.8) 33 (41.8) 46 (58.2)
Fish and Seafood intake
No 72 (80.9) 31(43.1) 41 (56.9) 0.174°
Yes 17 (19.1) 4 (23.5) 13 (76.5)
Egg intake
No 55 (61.8) 20 (36.4) 35 (63.6) 0.467°
Yes 34 (38.2) 15 (44.1) 19 (55.9)
Dietary Intake
Vitamin D (ug) 3.5(2.3-5.0) 3.5 (2.4-5.0) 3.5(2.2-5.0) 0.967**
Calcium (mg) 475.8 (375.1-586.7)  464.9 (377.5-558.8)  478.2 (371.1-591.9) 0.788**
Total Fat (g) 47.8 (5.0) 47.0 (4.3) 48.4 (5.4) 0.196*
MUFA (g) 16.4 (2.4) 15.8 (2.2) 16.8 (2.4) 0.478*
PUFA (g) 12.0 (1.7) 12.2 (1.5) 11.9 (1.8) 0.052*
MUFA/PUFA Ratio 1.4 (1.2-1.6) 1.3 (1.1-1.4) 1.4 (1.3-1.6) 0.012**
Omega-3 (g) 1.5 (1.4-1.6) 1.5 (1.4-1.6) 1.5 (1.4-1.6) 0.551**
Omega-6 (g) 10.4 (1.5) 10.7 (1.2) 2 10.2 (1.7) ® 0.016*
n6/n3 fatty acids ratio 7.0(6.5-7.4) 7.1(6.9-74) 6.7 (6.3-7.5) 0.193**
Magnesium (mg) 192.6 (173.6-216.4) 195.8 (176.1-221.4) 192.6 (172.8-207.7) 0.518**
Zinc (mg) 8.7 (1.4) 8.8 (1.5) 8.6 (1.4) 0.534*
Fiber (g) 15.7 (3.8) 16.5 (4.1) 15.1 (3.5) 0.113*
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Continuous variables are shown as mean (standard deviation) or median (p25-p75), and categorical variables are shown as absolute
numbers and percentage frequency (in parentheses); Time point: TO, Baseline; 25(OH)D, 25-hydroxyvitamin D; Al, aromatase
inhibitor; BMI, Body Mass Index; MUFA, Total Monounsaturated Fatty Acids; PUFA, Total Polyunsaturated Fatty Acids; n6/n3 fatty
acids ratio, estimated ratio of omega-6 to omega-3 fatty acids. The Brazilian minimum wage was R$ 880.00. °Chi-Square Independence
Test; “Fisher Exact Test; *Test-t Independent; **Mann-Whitney. Different superscript letters represent statistical significance when

comparing column proportions. Bold value is statistically significant at p < 0.05.
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Table 3. Associations and effects of 25(OH)D on PRO Instruments in the baseline and throughout the time points in the longitudinal phase.

Baseline (n =89)

Longitudinal phase! (n = 38)

PRO Instrument 25(0OH)D 8 95% CI Wald Chi-square - Time points 25(0OH)D Model Effects Test
<75nmol/L 2 75nmol/L Lower Upper < 75nmol/L 2 75nmol/L Effects Df **p

HADS-A 7.95+1.02 8.09 £ 0.97 -0.017 -0.244 0.211 0.021 0.886 8.34 £ 0.942 6.69 + 0.84b

T0O 10.16+1.202 10.85+1.35 9.48 £1.25 Time points 2 0.018

T1 7.47 +0.91b 8.50+1.18 6.45+0.89 25(0OH)D 1 0.020

T2 490 +1.21¢ 5.67 +1.28 4.14+1.31 Interaction? 2 0.822
HADS-D 6.32+1.10 7.57 +1.02 -1.249 -3.170 0.672 1.623 0.203 7.12+1.08 6.82+0.97

TO 721+1.36 7.05+1.50 7.37+1.42 Time points 2 0.950

T1 6.88 +1.04 7.29+1.38 6.47 +1.01 25(0OH)D 1 0.692

T2 6.81+1.38 7.02+1.45 6.61 +1.48 Interaction? 2 0.647
HAQ 0.96 +0.15 1.08+0.14 -0.112 -0.374 0.150 0.699 0.403 0.92+0.14 0.91+0.12

TO 0.88+0.17 0.90 +0.20 0.87 £0.18 Time points 2 0.693

T1 0.95+0.13 1.06 +0.17 0.84+0.13 25(0OH)D 1 0.946

T2 0.91+0.18 0.79 +0.19 1.02+0.19 Interaction? 2 0.063
CS-31 Total Score 65.98+6.85 74.20+6.10 -8.219 -20.958  4.521 1.599 0.206 62.88 +8.25 54.62 +7.44

TO 61.89+10.09 67.67 +11.32 56.11 £10.42 Time points 2 0.856

T1 57.53+£7.83 59.87 £10.66 55.19+7.69 25(0OH)D 1 0.189

T2 56.83+1041 61.10+11.13 52.55 £11.26 Interaction? 2 0.800
CS-31 Menopause and Health Domain 36.26 £3.55 39.80+3.15 -3.534 -10.126  3.059 1.104 0.293 32.88 £3.772 26.47 + 3.37°

TO 29.32+4.61 31.53 £5.30 27.11+4.73 Time points 2 0.747

T1 30.72 £3.53 33.33+£4.78 28.12 +3.47 25(0OH)D 1 0.033

T2  28.99+4.77 33.79£5.17 24.19+£5.19 Interaction? 2 0.592
CS-31 Psychological Domain 13.78+3.02  16.27 +2.69 -2.493 -8.113 3.127 0.756 0.385 11.78 +3.43 10.70 +2.95

TO 16.45 +4.07 17.44 + 4.86 1546 +4.14 Time points 2 0.217

T1 10.62 +3.23 12.40 +4.82 8.85+3.13 25(0OH)D 1 0.715

T2 6.64 +4.22 5.50 £ 4.69 7.79 +4.67 Interaction? 2 0.597
CS-31 Sexuality Domain 11.68+1.48 13.20+1.31 -1.520 -4267  1.226 1.177 0.278 10.77 +1.89 13.02 +1.65

TO 10.91 £2.29ab 1042 +2.74 11.41 +2.32 Time points 2 0.036

T1 10.02+1.752 7.79+2.44 12.25+1.72 25(0OH)D 1 0.155

T2 14.75+2.38° 14.09 + 2.65 15.40 +2.62 Interaction? 2 0.350
CS-31 Couple Relations Domain 450+1.38  4.80+1.23 -0.306 -2.868  2.256 0.055 0.815 512+1.51 5.40+1.31

TO 431+1.81 542 +2.05 3.21+1.87 Time points 2 0.750

T1 5.30+1.51 3.84£2.38 6.77 £1.46 25(0H)D 1 0.831

T2 6.17£1.86 6.11£2.00 6.22+2.04 Interactionz 2 0.126
CS-31 Vasomotor Subdomain 9.62+1.17  9.40+1.04 0.216 -1.950  2.381 0.038 0.845 9.04 +1.302 590 +1.12>

T0 7.07 £1.56 7.73+1.75 6.41+1.62 Time points 2 0.774

T1 8.02+1.34 9.80 £2.16 6.24+1.28 25(0H)D 1 0.007

T2 7.33£1.60 9.60 £1.71 5.06 +1.75 Interactionz 2 0.108
CS-31 Health Subdomain 11.62+134 13.01+1.19 -1.393 -3.878 1.091 1.208 0.272 9.18+1.79 8.05 +1.61
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TO 9.46 £2.08 9.86 £2.46 9.05+2.10 Time points 2 0.807

T1 8.80 £1.57 8.95+2.18 8.66 +1.56 25(0H)D 1 0.464

T2 7.58 £2.22 8.74 £2.65 6.43 £2.53 Interaction? 2 0.831
CS-31 Aging Subdomain 15.02+1.92 17.38+1.71 -2.356 -5.921 1.208 1.679 0.195 14.24+1.98 12.89+£1.78

TO 1242+243 12.88 £2.75 11.96 £2.50 Time points 2 0.804

T1  13.61+1.87 13.36 £2.51 13.85+1.83 25(0H)D 1 0.372

T2  14.66 +2.51 16.47 £2.70 12.84+£2.72 Interaction? 2 0.364
CS-31 Aching in muscles and/or joints 3.38 +0.34 3.90 £0.32 -0.514 -1.114 0.085 2.828 0.093 3.47 £0.38 299+0.31

TO 3.15+0.45 3.07 £0.52 3.24+0.46 Time points 2 0.917

T1 3.32+0.38 3.81 £0.62 2.82+0.36 25(0H)D 1 0.150

T2 3.23+0.45 3.54 +0.49 2.92+0.50 Interaction? 2 0.126

*Generalized linear models (GLzM); **General Mixed Model (GMM); Data adjusted for age, education level, income, usage time of aromatase inhibitors and body mass index. Time point: TO, Baseline; T1, Intermediate period,
corresponding to 12 months after TO; and T2, Final follow-up period, corresponding to 24 months after T0; PRO Instrument, Patient-Reported Outcome Instrument; 25(OH)D, 25-hydroxyvitamin D; HADS-A: Hospital Anxiety and
Depression Scale, subscale anxiety; HADS-D: Hospital Anxiety and Depression Scale, subscale depression; HAQ, Health Assessment Questionnaire; CS-31, 31-item Cervantes Scale; SD, Standard deviation; Df, degrees of freedom.
Significant Model Effects Test are in bold. Sidak test: Different superscript letters represent statistical significance when comparing pairs, p value <0.05. 'Longitudinal phase: PRO Instruments are shown as mean + SD; 2Interaction
between FACIT-F TOI and time points of study.
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Table 4. Associations and effects of anthropometric and body composition parameters on cancer-related fatigue in the baseline and throughout the time points in the longitudinal phase.

. _ Longitudinal phase (n = 38)
Baseline (n =89) FACIT-Fatigue (Mean * SD)
FACIT-Fatigue 95% CI Time points Model Effects Test
Inj:g:;\;le elnt Score < 34 Score 2 34 Wald Chi- . .
(n=32) (=57 P B Lower Upper Square 4 Independent Variable TO T1 T2 Effects Df **p
BMI (Kg/m?) 30.5 (26.3-34.9) 26.8 (25.1-30.1) 0.002¢ -0.637 -0.986 -0.287 12.760 <0.001 BMI (Kg/m?) 36.64 +2.75 39.01+2.11 40.45 +2.86 Time points 2 0.547
Without overweight 37.07 +£2.68 36.58 +3.45 36.32 +2.86 38.31 +3.32 BMI 1 0.223
Overweight 40.33 +2.20 36.69 +2.76 41.71+2.27 42.59 +3.18 Interaction? 2 0.083
WC (cm) 98.0 (88.6-102.9) 90.5 (82.0-95.0) 0.004+ -0.265 -0.427 -0.103 10.310 0.001 WC (cm) 40.94 +2.92 45.65 +2.87 42.30 + 3.06 Time points 2 0.137
<80 46.98 + 3.00° 44.80 +3.82 51.75 +4.61 44.40 + 3.81 WC 1 0.001
>80 38.94 +2.04° 37.08 +2.67 39.55 +2.06 40.21+2.91 Interaction? 2 0.243
WHR 0.91 (0.07) 0.9 (0.1) 0.214* -19.649 -49.249 9.951 1.693 0.193 WHR 37.78 +2.70 40.27 £2.14 41.03+2.91 Time points 2 0.513
<0.85 40.52 +£2.32 38.44+3.11 41.29 +2.68 41.82+3.22 WHR 1 0.402
>0.85 38.87 +2.24 37.13+2.82 39.25+2.27 40.23+3.18 Interaction? 2 0.964
WH{R 0.6 (0.6-0.7) 0.6 (0.5-0.6) 0.002¢ -41.972 -67.155 -16.788 10.670 0.001 WH{R 38.83 +3.50 4429 +2.92 41.87 +3.63 Time points 2 0.196
<0.5 43.77 +3.95 39.91+5.46 48.78 +4.77 42.61 +5.60 WHtR 1 0.249
>0.5 39.56 +2.03 37.75 +2.66 39.79 +2.06 41.13+2.88 Interaction? 2 0.329
Body Fat (Kg) 31.5 (25.2-40.2) 27.7 (23.4-32.9) 0.092% -0.285 -0.526 -0.045 5.393 0.020 Body Fat (Kg) 38.79 +2.94 40.76 +2.39 39.59 +3.32 Time points 2 0.348
<28.21 40.04 +2.45 40.42 +3.27 40.04 +£2.71 39.67 +3.34 Body Fat (Kg) 1 0.770
>28.21 39.39+2.70 37.16 +3.25 41.48+2.74 39.51+3.94 Interaction? 2 0.259
Body Fat (%) 41.2 (36.9-47.8) 40.0 (36.8-43.7) 0.271% -0.322 -0.718 0.074 2.543 0.111 Body Fat (%) 38.61 +2.94 41.04 +2.38 40.53 +3.28 Time points 2 0.384
<40.35 39.56 +2.46 39.18 +3.24 40.26 £2.72 39.23 +3.33 Body Fat (%) 1 0.627
>40.35 40.56 +2.59 38.03+3.23 41.82 +2.68 41.83+3.83 Interaction? 2 0.539
Conicity Index 1.3 (0.1) 1.3 (0.1) 0.152% -20.073 -45.098 4.953 2471 0.116 Conicity Index 36.79 £2.73 39.54 +2.13 40.13 £2.95 Time points 2 0.409
<13 40.62 +2.18* 39.21+2.84 40.49 +2.41 42.18 +3.08 CI 1 0.021
>1.3 37.01+2.29° 34.36 + 3.03 38.59 +2.34 38.08 +3.17 Interaction? 2 0.475

tTest-t Independent; ¥Mann-Whitney; Continuous variables are shown as mean (standard deviation) or median (p25-p75); *Generalized linear models (GLzM); **General Mixed Model (GMM); Data adjusted for age, education level,
income and usage time of aromatase inhibitors. FACIT-Fatigue, Functional Assessment of Chronic Illness Therapy - Fatigue Scale, with cut-off < 34 indicating cancer-related fatigue; Time point: TO, Baseline; T1, Intermediate period,
corresponding to 12 months after T0; and T2, Final follow-up period, corresponding to 24 months after T0; SD, Standard deviation; Df, degrees of freedom; BMI, body mass index; WC, waist circumference; WHR, waist-to-hip ratio;
WHIR, waist-to-height ratio. Significant Model Effects Test are in bold. Sidak test: Different superscript letters represent statistical significance when comparing pairs, p value <0.05. 'Continuous variable. 2Interaction between

anthropometric/ body composition parameters and time points of study. The variables Body Fat and Conicity Index were categorized by the medians.
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Table 5. Associations and effects of cancer-related fatigue on PRO Instruments in the baseline and throughout the time points in the longitudinal phase.

Baseline (n =89)

Longitudinal phase! (n = 38)

PRO Instrument FACIT-Fatigue 95% CI Wald Chi- ‘ . FACIT-Fatigue Model Effects Test
Score < 34 Score > 34 B Lower Upper square Time points Score < 34 Score > 34 Effects ]fD **p
HADS-A 10.94 +0.982 7.16 £ 0.86 -3.779 -5.498 -2.059 18.546 <0.001 8.21 £1.112 6.57 +0.890
TO 9.33 £1.152 1043 £1.25 822 +1.172 Time points 2 0.035
T1 6.91 £ 0.96b 7.56 £1.22 6.26 +0.90b FACIT-Fatigue 1 0.028
T2 594 +1.38b 6.63 £1.72 5.25 +1.31ab Interaction2 2 0.602
HADS-D 10.15 + 1.002 5.35 + (.88 -4.799 -6.559 -3.038 28.544 <0.001 822 +1.192 6.61 +0.98>
TO 7.50 £1.29 8.59 +1.40 6.42 +1.32 Time points 2 0.697
T1 7.15 £ 1.06 7.79 £1.31 6.50 £ 1.00 FACIT-Fatigue 1 0.027
T2 7.60 £ 1.47 8.30£1.72 6.91 £1.41 Interaction2 2 0.676
HAQ 1.39 £ 0.142 0.83 £0.12v -0.554 -0.803 -0.304 18.947 <0.001 1.02+0.162 0.76 £ 0.13b
TO 0.81£0.17 0.95+0.19 0.68 £0.18 Time points 2 0.614
T1 0.86 £0.14 1.00+0.18 0.71+£0.13 FACIT-Fatigue 1 0.022
T2 0.99 £0.20 1.10+0.24 0.89£0.18 Interaction2 2 0.907
CS-31 Total Score 94.20 + 5.882 59.87 + 4.86P -34.337 -45.278 -23.397 37.839 <0.001 72.10 £ 8.332 57.24 + 6.88P
TO 65.76 +9.17 76.13 £10.02 55.38 +9.36 Time points 2 0.545
T1 62.05+7.21 65.61 £9.01 58.49 + 6.94 FACIT-Fatigue 1 0.007
T2 66.21 +9.94 74.57 +11.66 57.84 +9.61 Interaction2 2 0.219
CS-31 Menopfiuse and 50.00 + 3.082 32.86 +2.55P -17.143 -22.882 -11.405 34.284 <0.001 3517 + 408 99.95 + 3.21b
Health Domain
TO 30.45+4.19 33.76 +4.72 27.14+4.35 Time points 2 0.771
T1 31.83+3.40 3298 +4.44 30.69 + 3.26 FACIT-Fatigue 1 0.042
T2 34.36 +4.95 38.78 £ 6.08 29.93 +4.70 Interaction2 2 0.385
CS-31 ‘Psychologlcal 26.25 +2.462 10.03 £ 2.03b -16.214 -20.792 -11.636 48.180 <0.001 15.89 + 3.41a 9.60 + 2.76b
Domain
TO 17.52+3.68 24.11 + 4.052 10.94 +3.78 Time points 2 0.060
T1 10.60 +2.92 11.48 +3.81P 9.71 £2.79 FACIT-Fatigue 1 0.008
T2 10.11 £ 3.94 12.09 + 4.74ab 8.14 +£3.78 Interaction2 2 0.004
CS-31 Sexuality Domain 12.78 +1.58 12.53 +1.30 -0.250 -3.183 2.683 0.028 0.867 13.27 +2.29 12.29+1.84
TO 11.82 +£2.46 11.69 £2.73 11.95+2.53 Time points 2 0.541
T1  12.20+1.95 12.45+2.51 11.96 +1.87 FACIT-Fatigue 1 0.530
T2  14.32+2.68 15.66 +3.24 12.98 +2.56 Interaction? 2 0.494
CS-31 'Couple Relations 5.08 +1.46 449 +1.20 -0.591 -3.302 2.120 0.182 0.669 9.97 +1.79a 617 +1.48
Domain
TO 6.31+1.96 7.52+2.13 5.10 +2.01 Time points 2 0.355
T1 8.47 +1.56 10.34 +2.06 6.59 +1.50 FACIT-Fatigue 1 0.008
T2 8.38 +2.05 9.95 +2.40 6.81 +1.99 Interaction? 2 0.766
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CS-31 Vasomotor
Subdomain

CS-31 Health Subdomain

CS-31 Aging Subdomain

CS-31 Aching in muscles
and/or joints

11.02 +1.202

16.75+1.172

22.24 +1.742

4.19 £ 0.352

8.74 £0.99°

10.42 £ 0.97°

13.70 + 1.44°

3.41+0.31b

-2.279

-6.325

-8.539

-0.779

-4.509

-8.513

-11.777

-1.394

-0.050

-4.138

-5.301

-0.165

4.015

32.115

26.721

6.176

0.045

<0.001

<0.001

0.013

TO
T1
T2

TO
T1
T2

TO
T1
T2

TO
T1
T2

6.59 £1.78
7.15+1.42
7.37 £1.90

9.87£1.98
8.83 £1.58
10.12£2.20

14.29 £2.47
15.66 +1.94
16.97 +2.72

3.33+0.51
3.40 +0.44
3.89 + 0.56

7.28 £1.682

6.56 +1.99
7.11+1.92
8.16 £2.36
11.30 £ 1.922
12.36 +2.26
9.07 £2.12
12.48 +2.84
17.19 £2.252
15.40+2.71
17.26 +2.39
18.92 +3.22

3.79+£0.49

3.25+0.56
3.73 +0.60
4.40 £ 0.67

6.80 +1.33>

6.63 £1.85
719 £1.36
6.58 +1.81
7.91+1.47°
7.40 £2.06
8.59 +£1.51
7.76 £2.06
14.09 +1.85>
13.19£2.52
14.07 +1.87
15.02 +2.62

3.29+0.39

3.41+0.52
3.07+041
3.39 +0.53

Time points
FACIT-Fatigue
Interaction?

Time points
FACIT-Fatigue
Interaction?

Time points
FACIT-Fatigue
Interaction?

Time points
FACIT-Fatigue
Interaction?

N = N N =

N = N

2
1
2

0.922
0.684
0.647

0.502
0.019
0.097

0.727
0.036
0.765

0.502
0.110
0.057

*Generalized linear models (GLzM); **General Mixed Model (GMM); Data adjusted for age, education level, income, usage time of aromatase inhibitors and body mass index. FACIT-Fatigue, Functional Assessment of Chronic
Illness Therapy - Fatigue Scale, with cut-off < 34 indicating cancer-related fatigue; Time point: TO, Baseline; T1, Intermediate period, corresponding to 12 months after TO; and T2, Final follow-up period, corresponding to 24
months after T0O; PRO Instrument, Patient-Reported Outcome Instrument; HADS-A: Hospital Anxiety and Depression Scale, subscale anxiety; HADS-D: Hospital Anxiety and Depression Scale, subscale depression; HAQ,

Health Assessment Questionnaire; CS-31, 31-item Cervantes Scale; SD, Standard deviation; Df, degrees of freedom. Significant Model Effects Test are in bold. Sidak test: Different superscript letters represent statistical

significance when comparing pairs, p value <0.05. 'Longitudinal phase: PRO Instruments are shown as mean + SD; 2Interaction between FACIT-Fatigue and time points of study.
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Supplementary Table 1. Demographic and clinical characteristics of the breast cancer survivors during endocrine

therapy, considering FACIT-Fatigue subgroups.

FACIT-Fatigue

Characteristics Score < 34 Score >34 P
(n=32) (n=57)

Age (years)

<60 12 (48.0) 13 (52.0) 0.139¢

> 60 20 (31.3) 44 (68.8)

Marital Status

Single/ Divorced/Separated/Widow 18 (36.0) 32 (64.0) 0.9920

Married 14 (35.9) 25 (64.1)

Partner

No 9 (40.9) 13 (59.1)

Yes 23 (34.3) 44 (65.7) 057"

Educational Level

Below high school 23 (37.7) 38 (62.3) 0.612°

High school or higher education 9(32.1) 19 (67.9) ’

Income (minimum wage)

<3 23 (43.4) 30 (56.6)

>3 27 (75.0) 9 (25.0) 0.076"

Work activity

Actlv.e 10 (45.5) 12 (54.5) 02850

Inactive 22 (32.8) 45 (67.2)

Surgery

Breast-conserving surgery 25 (49.0) 2 26 (51.0)® 0.003°

Mastectomy 7(18.4)2 31 (81.6)°

Prior Radiotherapy

No 1(7.1)2 13 (92.9)

Yes 31 (41.3) 44 (58.7) v 0.014°

Prior Chemotherapy

No 4(19.0) 17 (81.0)

Yes 28 (41.2) 40 (58.8) 0.065

Chemotherapy Regimen

Adjuvant 22 (41.5) 31 (58.5) 0916

Neoadjuvant 6 (40.0) 9 (60.0) ’

Priror Tamoxifen

No 17 (34.7) 32 (65.3)

Yes 15 (37.5) 25 (62.5) 0.784

Tumoral Subtype

Ductal 32(37.2) 54 (62.8) 05500

Lobular 0 (0.0) 3 (100.0) :

Clinical Stage

I 8 (30.8) 18 (69.2)

I 19 (39.6) 29 (60.4) 0.761v

it 5 (38.5) 8 (61.5)

NR 0(0) 2 (100.0)

Tumor Grade

Gl 3(214) 11 (78.6)

G2 24 (36.4) 42 (63.6) 0.121¢

G3 4 (80.0) 1 (20.0)

NR 1(25.0) 3(75.0)

Molecular Subtype

ER+ and/or PR+, HER2- and Ki-67<14% 11 (37.9) 18 (62.1)

ER+ and/or PR+, HER2- and Ki-67214% 17 (45.9) 20 (54.1) 0.178v

ER+ and/or PR+, HER2+ 3(17.6) 14 (82.4)

NR 1(16.7) 5(83.3)

Months since start on Al 23.3 (16.6 —36.9) 33.6 (18.6 -49.2)  0.028*

Years since diagnosis 3(2-4.8) 4(25-5) 0.137*

Years since last menstrual period 16.5 (6 — 19.8) 15 (8 — 20) 0.584*

Continuous variables are shown as median (p25-p75), and categorical variables are shown as absolute numbers
and percentage frequency (in parentheses); Time point: T0, Baseline; FACIT-Fatigue, Functional Assessment of Chronic Illness
Therapy - Fatigue Scale, with cut-off < 34 indicating cancer-related fatigue; Prior, before starting Al use; Al, aromatase inhibitor;
ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor type 2 receptor; Ki 67, Ki 67 antigen;
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-, negative; +, positive; NR: Not reported; G1: Well-differentiated tumor (low grade); G2: Moderately differentiated tumor
(intermediate grade); G3: Poorly differentiated tumor (high grade). The Brazilian minimum wage was R$ 880.00. °Chi-Square
Independence Test; “Fisher Exact Test; *Mann-Whitney. Different superscript letters represent statistical significance when

comparing column proportions. Bold value is statistically significant at p < 0.05.
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Supplementary Table 2. Direct and reverse association between 25(OH)D and cancer-related fatigue in the baseline and throughout the time points in the longitudinal phase.

Baseline (n =89)

Longitudinal phase! (n = 38)

FACIT-F Scale 25(0H)D 95% CI Wald 25(0H)D Model Effects Test
(Mean = SD) < 75nmol/L > 75nmol/L b Lower Upper s;}l:;e K Time points < 75nmol/L > 75nmol/L Effects Df *p
Model 1 36.47 +1.64 36.64 +1.32 -0.173 -4.315 3.969 0.007 0.935 36.47 +1.80 38.70 £1.47
TO 35.86 + 1.60 35.33 £2.25 36.39+1.72 Time points 2 0.065
T1 37.66+1.76 36.40 +2.66 3891+1.71 25(0OH)D 1 0.196
T2 39.24 +1.57 37.68 +2.02 40.79 +1.83 Interaction? 2 0.769
Model 2 35.34 +2.34 34.34 +2.06 1.007 -3.327 5.342 0.207 0.649 38.43 +2.02 40.23 +1.68
TO 37.60 +1.82 37.35+243 37.85+1.93 Time points 2 0.062
T1 39.40 +£1.95 38.35+2.83 40.44+1.89 25(0OH)D 1 0.308
T2 40.99+1.77 39.60 £2.20 42,39 +1.99 Interaction? 2 0.721
Model 3 36.16 +2.52 34.96 +2.34 1.203 -3.187 5.594 0.289 0.591 38.60 £2.15 40.29 +1.80
TO 37.75+2.00 37.55+2.57 37.95+2.13 Time points 2 0.097
T1 39.52 +2.06 38.62 +3.04 40.42 +£1.96 25(0OH)D 1 0.353
T2 41.07 +1.86 39.64 +2.29 4251+2.13 Interaction? 2 0.716
Model 4 36.34 +2.33 34.25+2.17 2.090 -1.992 6.172 1.007 0.316 38.62+2.17 40.28 +1.82
TO 37.75+2.02 37.56 £2.59 37.94+2.16 Time points 2 0.099
T1 39.52 +2.08 38.63 £3.05 40.42+1.98 25(0OH)D 1 0.364
T2 41.06 +1.89 39.66 +2.31 4247 +2.15 Interaction? 2 0.721
Model 5 36.22+2.27 33.99+2.12 2224 -1.761 6.209 1.196 0.274 38.61£2.18 40.27 +1.83
TO 37.79 +£2.03 37.67 £2.62 37.90+2.17 Time points 2 0.108
T1 39.49 +2.10 38.53 £ 3.08 40.45+1.99 25(0OH)D 1 0.368
T2 41.05+1.90 39.63 £2.32 4246 +2.16 Interaction? 2 0.689
Model 6 36.67 +£2.26 34.11+2.10 2.554 -1.400 6.507 1.603 0.205 38.59 +2.20 40.29 +1.86
TO 37.65 +2.69 37.52+3.18 37.78 +2.77 Time points 2 0.669
T1 39.48 +2.12 38.49 +3.11 40.47 +2.02 25(0OH)D 1 0.361
T2 41.19+2.70 39.75+2.92 42.62 +2.99 Interaction? 2 0.691
Baseline (n = 89) Longitudinal phase? (n = 38)
25(0OH)D FACIT-Fatigue 95% CI Wald FACIT-Fatigue Model Effects Test
(Mean  SD) Score < 34 Score > 34 B Lower Upper s:t}l:;e ” Time points Score < 34 Score > 34 Effects Df **p
Model 1 30.43+1.72 33.06 +1.29 2.631 -1.616 6.877 1.474 0.225 32.33 +1.66 32.84+1.15
TO  33.69 £1.272b 34.06 +1.78 33.33 +1.59 Time points 2 0.045
T1 34.08 +1.45 34.41+2.27 33.75+1.46 FACIT-Fatigue 1 0.772
T2  29.98=+1.62° 28.51 +2.80 31.45+1.39 Interaction* 2 0.513
Model 2 30.02 +£2.25 31.34+2.04 1.319 -2.869 5.507 0.381 0.537 33.40 +1.99 33.15+1.31
TO 34.22+1.49 34.87 +2.00 33.57 +1.74 Time points 2 0.060
T1 34.78 +1.67 35.50 +2.49 34.05+1.59 FACIT-Fatigue 1 0.890
T2 30.83 +1.88 29.84 +3.11 31.82+1.52 Interaction* 2 0.572
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Model 3 29.00 +2.52 30.50 £2.25 1.504 -2.708 5.717 0.490 0.484 31.67 £2.91 31.58 £2.25
TO 3226 £2.56%b 32.86 + 3.00 31.66 +2.60 Time points 2 0.060
T1 33.27 £2.502 33.82+3.19 32.71+2.34 FACIT-Fatigue 1 0.961
T2 29.34 +£2.72b 28.33+3.74 30.35+2.39 Interaction* 2 0.598
Model 4 29.45+2.52 30.06 £2.26 0.611 -3.796 5.018 0.074 0.786 31.99 £2.93 31.80£2.26
TO 32.55 £2.58 33.23 £3.02 31.87 £2.60 Time points 2 0.056
T1 33.56 £2.51 34.19+3.22 32,94 +£2.35 FACIT-Fatigue 1 0.922
T2 29.57 £2.73 28.55+3.74 30.59 £2.40 Interaction* 2 0.568
Model 5 29.45 +2.52 30.10 £2.26 0.651 -3.767 5.069 0.083 0.773 31.97 £2.93 31.81+£2.25
TO 32.52£2.57 33.14 £3.03 31.90 +2.60 Time points 2 0.059
T1 33.56 +2.51 3420+3.22 32.92+2.34 FACIT-Fatigue 1 0.934
T2 29.59 £2.73 28.57 £3.75 30.60 +2.39 Interaction* 2 0.581
Model 6 29.87 £2.56 30.10 £2.25 0.229 -4.272 4.729 0.010 0.921 31.83 £2.95 31.71+£2.28
TO 33.46 £2.85 34.05+3.26 32.88 +£2.89 Time points 2 0.058
T1 33.44 £2.54 34.05+3.25 32.83 £2.37 FACIT-Fatigue 1 0.950
T2 28.40 £3.12 27.38 +4.05 29.42 +2.83 Interaction* 2 0.592

*Generalized linear models (GLzM); **General Mixed Model (GMM); Data adjusted for age, education level, income, body mass index, physical exercise and usage time of aromatase inhibitors. Time point: T0,
Baseline; T1, Intermediate period, corresponding to 12 months after T0; and T2, Final follow-up period, corresponding to 24 months after T0; PRO Instrument, Patient-Reported Outcome Instrument; 25(0OH)D, 25-
hydroxyvitamin D; FACIT-Fatigue, Functional Assessment of Chronic Illness Therapy - Fatigue Scale, with cut-off < 34 indicating cancer-related fatigue; SD, Standard deviation; Df, degrees of freedom. Significant
Model Effects Test are in bold. Sidak test: Different superscript letters represent statistical significance when comparing pairs, p value <0.05. 'Longitudinal phase: FACIT-Fatigue score is shown as mean + SD;
Interaction between 25(OH)D and time points of study; Longitudinal phase: 25(OH)D concentration is shown as mean + SD; 4Interaction between FACIT-Fatigue and time points of study.

Model 1: Data adjusted for age

Model 2: Data adjusted for age and education level

Model 3: Data adjusted for age, education level and income

Model 4: Data adjusted for age, education level, income and body mass index

Model 5: Data adjusted for age, education level, income, body mass index and physical exercise

Model 6: Data adjusted for age, education level, income, body mass index, physical exercise and usage time of aromatase inhibitors
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Figure 1. Distribution of breast cancer survivors in the FACIT-Fatigue clusters throughout the
time points of study (n = 38).

Legend: Clusters developed from the 5% MCID between T0T1, T1T2, TOT2 and TOT1T2: The same, Patients who
maintained the FACIT-Fatigue score between T0T1, T1T2, TOT2 or who maintained the score at all three times (T0T1T2);
Better, Patients who improved the FACIT-Fatigue score between TOT1, T1T2, TOT2 or who improved at T1 and again at
T2 (T0T1T2); Worse, Patients who worsened the FACIT-Fatigue score between T0T1, T1T2, TOT2 or who worsened at T1
and again at T2 (TOT1T2); V, Patients who worsened the FACIT-Fatigue score at T1 and improved at T2 (TOT1T2); Inverted
V, Patients who improved the FACIT-Fatigue score at T1 and worsened at T2 (T0T1T2). Chi-square Independence Test
showed that there was no association between time points of study and clusters, considering TOT1 and T1T2 [X2(2) = 4.452;
p=0.108].
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Artigo 2. Artigo intitulado “The Cervantes Scale for Measuring Health-Related Quality
of Life in Postmenopausal Breast Cancer Survivors During Adjuvant Endocrine
Therapy”, que sera submetido a revista The Breast (Impact Factor = 4.38).
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Abstract

Background: Potentially, instruments to manage adverse effects may improve adherence and
persistence of treatment and health-related quality of life (HRQL). This study aimed to perform
additional validation of the 31-item Cervantes Scale (CS-31), 16-item Cervantes Short-Form Scale (CS-
16) and 10-item Cervantes Scale (CS-10) for breast cancer (BC) survivors during adjuvant endocrine

therapy.

Methods: The BC survivors completed the CS, Functional Assessment of Chronic Illness Therapy -
fatigue (FACIT-F) and Hospital Anxiety and Depression Scale (HADS). The internal consistency,

construct validity, responsiveness analyses and known-group validity of CS were evaluated.
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Results: This prospective study included 89 postmenopausal BC survivors in endocrine therapy. The
internal consistency was good (Cronbach's alpha: CS-10=0.76; CS-16=0.80; CS-31=0.89). Construct
validity received a positive rating for CS-10 e CS-31, with 100% of results consistent with prior
hypotheses, differently from CS-16, for which only three of the five hypotheses were confirmed.
Contrary to prediction, Sexuality (r=-0.289; 95% CI=-0.483 to -0.081) and Couple Relations (r=-0.287; 95%
CI=-0.494 to -0.068) domains of CS-16 presented only weak correlation with Social/Family Well-Being
of FACIT-F. A prospective improvement in HRQL were identified, except for domains Sexuality and
Couple Relations of CS-16/CS-31, as well as Functional Assessment of Cancer Therapy-General (FACT-
G), Social/Family and Functional Well-Being of FACIT-F. Furthermore, women with anxiety and
depression by HADS presented worse HRQL by CS (p<0.001).

Conclusions: We identified that the CS, highlighting the CS-31, seems to be appropriate for use in
oncology medical routine with BC survivors during adjuvant endocrine therapy, although larger

studies are needed to confirm these results.

Keywords: Health-related quality of life; Menopause; Cancer Survivors; Breast Neoplasms; Aromatase

Inhibitors; Psychometrics.

1. Introduction

Breast cancer (BC)is aheterogeneous disease comprised by several subtypes; hormone
receptor-positive (HR+) BC represents 80% of those diagnosed after menopause [1].

Currently, the adjuvant treatment of postmenopausal early-stage HR+ BC with an Aromatase
Inhibitor (Al) is considered standard of care [2], being an important ally in increasing of disease-free
survival [3]. However, it often causes adverse effects related to the central nervous system such as
fatigue, depression and vasomotor symptoms (hot flashes and night sweats); musculoskeletal
symptoms as arthralgia and osteoporosis; cardiovascular as hypercholesterolemia and angina; and
vulvovaginal symptoms including dryness and dyspareunia [4]. Some of these symptoms are frequent
in old age, such as depression [5], or during menopause, with emphasis on vasomotor symptoms [6].
Specifically, in relation to Al, the toxicity can be explained, at least in part, to estrogen depletion [7],
hormone that participates in multiple systems and, therefore, has a potential for generalized toxicity in
its deprivation [4].

Adverse effects, arising from or exacerbated by Al use, are negatively associated with
adherence and persistence of treatment [8] and health-related quality of life (HRQL) [4]. In this sense,

the Cervantes Scale (CS) is a HRQL questionnaire that considers particularities of the perimenopausal
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and postmenopausal women [9] and may be an appropriate option to assess HRQL in BC survivors in
Al use.

The CS is a measurement of patients” perception of their own health status or HRQL, i.e. an
instrument capable of measuring patient-reported outcome (PRO) [10]. PRO instrument has higher
potential to identify adverse effects of therapy (toxicity monitoring); targets for intervention (symptom
control); and allow to understand how treatment effectiveness can be affected by patient perceptions
about toxicity (adherence to treatment) [11].

Thus, the aim of this study was to perform additional validation of the 31-item Cervantes Scale
(CS-31), 16-item Cervantes Short-Form Scale (CS-16) and 10-item Cervantes Scale (CS-10) for BC

survivors during adjuvant endocrine therapy.

2. Methods

Ethics statement, Study design, selection of participants and eligibility criteria

This prospective study was approved by the Human Research Ethics Committee of Federal
University of Uberlandia (n° 1.331.949/15, addendum n°. 2.905.835/18) and complies with the
Declaration of Helsinki. All participants signed a free and informed consent.

The study was carried out from January 2016 to August 2018 with postmenopausal BC
survivors undergoing adjuvant endocrine therapy with Al at the Clinical Hospital of the Federal
University of Uberlandia, Minas Gerais, Brazil. The follow-up time was 24 months, and the face-to-face
assessments were performed at three time points: TO, initial follow-up period; T1, intermediate follow-
up period, 12 months after T0; and T2, final follow-up period, 24 months after T0, with interviews
carried out by properly trained researchers.

Clinical and sociodemographic data were obtained through the analysis of medical records or

interview.

Sample Size

The survivors were recruited at any time of the Al treatment, through the non-probabilistic
sampling for convenience. The volunteers were accrued consecutively to avoid selection bias.

The sample size of a group of individuals and three measurements was calculated with the
G*Power software, version 3.1 (Diisseldorf, Germany) [12]. An F test was conducted using ANOVA
repeated measures, based on an effect size f of 0.25, an alpha level of 0.05 and at 80% power, being

required a total of 28 women at each time.
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Cervantes Scale

All participants replied by interview to the CS. Figure 1 provides the items contained in the
three versions of the CS.

The CS-31 was developed in 2004 [9] and validated in Brazil in 2012 [13], with Cronbach’s alpha
for the global score of 0.91 and 0.83, respectively. The CS-31 consists of 31 items rated on a Likert scale
from 0 to 5 and divided into four domains, namely Menopause and Health (subdivided into Vasomotor
Symptoms, Health and Aging), Sexuality, Couple Relations and Psychological, with scores ranging
from 0 to 155 points. As recommended, the questionnaires were considered invalid if three or more
questions were left unanswered. But, if one or two unanswered questions, the score was obtained by
multiplying by a correction factor [9].

In 2013, the CS-31 was reduced to a short 10 item version (CS-10), with Cronbach’s alpha of
0.78. The sum of scores of the 10 items provides a global score which can range from 0 to 50 points [14].

In 2015, a 16-item short version (CS-16) was developed as of CS-31, with Cronbach’s alpha for
the global score of 0.82. This scale maintained the original structure with four domains and the
psychometric properties, but was established a rescaling of correction method to convert the original
scores into a 0-100 scale [15, 16]. The CS-16 can be administered faster, 2.5 minutes compared to the
average application time of 7 minutes of CS-31. Three or more items without answer invalided the
questionnaires.

Only CS-31 was validated in Brazil, however, both CS-10 and CS-16 were developed from CS-

31, including only issues already present in it. In all the CS, a higher score represents a worse HRQL.
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ITEM
During the day, I feel my head hurts more and more
1 feel anxious or nervous
Suddenly, I feel very warm
My interest in sex keeps the same as always
I cannot get sufficient sleep
Everything bothers me, including the things that used to anmise me
1 feel tingling in my hands and feet
I consider myself happy in my relationship
Suddenly, I start sweating without effort
I lost the ability to relax
Evenl sleep, I cannot rest
I feel like the world is spinning around me

*5,13,26

My role as wife or partneris | Vasomotor |
I believe I'm retaining fluid, because I'm swolen | Subdomain = 5
I am satisfied with my sexual intercourse Health 8 g a
Aching in muscles and/or joints S i ;_. 8 ki
: g £ Subdomainl 7 A
I believe people are better without me M Bug §
I am afraid of performing physical etforts because my wurine leaks ) G E
1 feel tired since I get up | Aging =0 &
I'm as healthy as anyone my age Subdomain £
2 I have the perception of being useless F - %
22 I'm having sexual i_ntercc!urse as often as before Psychological
23 I feel my heart beating quickly and out of control [ Daiaic u
| Sometimes I think I don't care if I was dead ) 3
; 25 | My health causes me problems with housework Sexuality N g
} 26 | In my relationship, I feel that I am treated as an equal Domiain L &
[ 27 | I have vaginal discomfort and dryness Couple Relations .%
i} 28 | I feel empty Domain - 3
29 I have hot flushes ¥
| 30 | In my life, sexis
31 I have noticed skin dryness

Figure 1. Items contained in the 31-item Cervantes Scale (CS-31), 16-item Cervantes Short-Form Scale (CS-16) and 10-item Cervantes Scale (CS-10).

99



Psychometric evaluation

All participants replied by interview to the Functional Assessment of Chronic Illness Therapy
- fatigue (FACIT-F) and Hospital Anxiety and Depression Scale (HADS), which are validated

instruments and already well established for BC patients.

Validation instruments

FACIT-F (version 4). This scale of 40-item includes the 27-item Functional Assessment of Cancer
Therapy-General (FACT-G) that assess the HRQL and 13 items that assess self-reported fatigue [17].
This instrument measures four well-being subscales (physical, social/family, emotional and functional),
one fatigue subscale, and derives to calculate the FACIT-F Trial Outcome Index (TOI) (score range 0-
108), the FACT-G total score (score range 0-108) and the FACIT-F total score (score range 0-160). Items
are rated on a Likert scale from 0 (not at all) to 4 (very much). A higher score represents a better HRQL.
The FACIT-F has been previously validated in Brazil [18]. In the present study, the Cronbach’s alpha
were FACIT-F a=0.93 (95% confidence interval [CI]=0.90-0.95), FACIT-F TOI a=0.93 (95% [CI]=0.90-
0.95) and FACT-G a=0.87 (95% [CI]=0.82-0.90).

HADS. This self-reported questionnaire comprising seven items target anxiety (subscale
HADS-A) and seven items target depression (subscale HADS-D) [19]. Items are rated using a 4-point
Likert-type scale with scores of 0 (minimally present) to 3 (maximally present). The scores range for
HADS-A and HADS-D from 0 to 21, with higher scores indicating greater distress. We adopted the
following cut-off for both scales: <8 for non-cases, =8 for doubtful cases and > 11 for the identification
of cases [19]. The HADS has been previously validated in Brazil [20]. In this study, the Cronbach’s alpha
were HADS-A a=0.76 (95% [CI]=0.67-0.83) and HADS-D a=0.80 (95% [CI]=0.72-0.85).

Statistical Analysis

Internal consistency was studied considering the global score, including all items, and for each
domain. We use Cronbach’s alpha coefficient, considering adequate values between 0.70 and 0.95 [21].

Convergent analyses were assessed by determining the correlation between the CS and a
specific related measure from FACIT-F (global score and domains). We hypothesized that global score
between CS and FACIT-F, as they are general measures, as well as constructs indirectly related
(Sexuality and Couple Relations of CS with Social/Family Well-Being of FACIT-F) should correlate with
r >0.4. Regarding that similar constructs, as Psychological of CS and Emotional Well-Being of FACIT-

F, our hypothesis was correlations with r>0.6. Construct validity is given a positive rating if at least 75%

100



of results are consistent with prior hypotheses [21]. We defined the strength of the correlation
coefficient as weak, with r <0.4; moderate, r between 0.4 < r <0.6; and strong, with r >0.6 [22].

We assessed the change in global and domains scores of FACIT-F and CS between the three
time points (TO, T1 and T2). Differences were evaluated using One-way ANOVA test with repeated
measures and Sidak post-hoc, or the non-parametric Friedman with multiple comparison tests.

The known-group validation analysis was performed to assess if the instrument would be able
to discriminate between subgroups of women, using one-way ANOVA with Sidak post-hoc. The CS
global scores were compared between non-cases, doubtful cases and cases of anxiety and depression
by HADS. We hypothesized that those women with higher scores for both anxiety and depression,
would have a worse HQRL. In BC patients, the HRQL is closely related with these psychological
disorders [23].

All statistical analyzes were performed using IBM SPSS Statistics (Armonk, NY, USA), software
package (SPSS Statistics for Windows, version 21.0), considering statistically significant p-values of less

than 0.05.

3. Results

The Figure 2 shows the number of women recruited and selected in the study and the Cervantes’ sample
recruitment.

This prospective study included 89 postmenopausal BC survivors in endocrine therapy. The
median (p25-p75) of age was 65 (58.5-69.5) years, the median of time using Al was 29.5 (18.1-41.8)
months, of time diagnosis was 4 (2-5) years, and of climacteric period was 16 (8-20) years. Most women
were not married (56.2%, n=50), but the most have partner (75.3%, n=67). Regarding adjuvant endocrine
therapy, 44.9% (n=40) of women used tamoxifen prior to starting Al The demographic and clinical

characteristics are presented in Table 1.
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Patients excluded from the study (n=56):

Refusal to participate (n =22) Patients excluded from the study (n = 4):

Impossibility of telephone contact (n = 21) Did not attend all appointments (n = 2) Cervantes’ Sample:

Not under treatment = 6 months (n=12) Recurrence of breast cancer (n=1)

Death (n=1) Incomplete questionnaires (n=1) The questionnaire of the C5-16 and

. - (C5-31 are considered invalid if 3 or
R more items are left without answer.

- -~ A Study Patients 10 =
Medl-:':al re:.c]zds Eligibility Patients evaluated . . C5-10=-89
of patients using assessment - {n=89) _— _
A ; " (n=293) C5-16 =86
Al (n=256) (n=149) Baseline
CS-31=68
Patients excluded 12 months after the start of the study (n = 24):
Patients who were excluded from the selection (n =107): Refusal to participate in the research (n=8) CS-10= 65
Metastasis (n=35) Impossibility of telephone contact (n=3) B
Recurrence or contralateral breast cancer (n = 20) End of treatment (n=7) C5-16=59
Age =80 years (n=23) Inability to attend collection (problems with commuting) (n = 6) e
Admission to palliative care (n=6) ha
Wheelchair or bedridden (n = 5) Total patients after 12 months of study = 65
Previous history of other cancers (n=5) \-—

Another cancer concomitant with breast cancer (n=3) |
Alzheimer's disease (n=23)

. _ /r Patients excluded 24 months after the start of the study (n = 27):
Replacement for tamoxifen (n = 2) Refusal to participate in the research (n=8) _
Withdrawal from treatment (n=1) .. C5-10=38
Pul od m=1) Impossibility of telephone contact (n=10)
’ End of treatment (n=8§) C5-16=29

Pulmonary hypertension (n=1) _
Death (n=1) Recurrence of breast cancer (n=1) C5-31=22

@3}" en's syndrome (n=1) / \_Total patients after 24 months of study = 38

Figure 2. Diagram reporting the number of women recruited and selected in the study, and the Cervantes’ sample.

Legend: Time point: TO, Initial follow-up period; T1, Intermediate period, corresponding to 12 months after T0; and T2, Final follow-up period, corresponding to 24 months after TO; CS-31: 31-

item Cervantes Scale; CS-16: 16-item Cervantes Short-Form Scale; CS-10: 10-item Cervantes Scale.

102



Table 1. Demographic and clinical characteristics of the breast cancer survivors during endocrine therapy.

Characteristics Overall (n=89)
Age (years) 65 (58.5-69.5)
<60 25(28.1)
260 64 (71.9)
Marital Status

Single/ Divorced/Separated/Widow 50 (56.2)
Married 39 (43.8)
Partner

No 22 (24.7)
Yes 67 (75.3)
Educational Level

Below high school 61 (68.5)
High school or higher education 28 (31.5)
Income (minimum wage)

<3 53 (59.6)
>3 36 (40.4)
Work activity

Active 22 (24.7)
Inactive 67 (75.3)
Surgery

Breast-conserving surgery 51 (57.3)
Mastectomy 38 (42.7)
Prior Radiotherapy

No 14 (15.7)
Yes 75 (84.3)
Prior Chemotherapy

No 21 (23.6)
Yes 68 (76.4)
Chemotherapy Regimen

Adjuvant 53 (77.9)
Neoadjuvant 15 (22.1)
Prior Tamoxifen

No 49 (55.1)
Yes 40 (44.9)
Tumoral Subtype

Ductal 86 (96.6)
Lobular 3(34)
Clinical Stage

I 26 (29.2)
I 48 (53.9)
I 13 (14.6)
NR 2(2.2)
Tumor Grade

G1 14 (15.7)
G2 66 (74.2)
G3 5(5.6)
NR 4 (4.5)
Molecular Subtype

ER+ and/or PR+, HER2- and Ki-67<14% 17 (19.1)
ER+ and/or PR+, HER2- and Ki-67214% 37 (41.6)
ER+ and/or PR+, HER2+ 29 (32.6)
NR 6(6.7)
Months since start on Al 29.5 (18.1-41.8)
Years since diagnosis 4(2-5)
Years since last menstrual period 16 (8 - 20)

Continuous variables are shown as median (p25-p75), and categorical variables are shown as absolute numbers
and percentage frequency (in parentheses); Time point: TO, Initial follow-up period; Prior, before starting Al use; Al, aromatase
inhibitor; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor type 2 receptor; Ki-67, Ki-67
antigen; -, negative; +, positive; NR: Not reported; G1: Well-differentiated tumor (low grade); G2: Moderately differentiated tumor
(intermediate grade); G3: Poorly differentiated tumor (high grade). The Brazilian minimum wage was R$ 880.00.
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Internal consistency: All CS presented good global internal consistency (Cronbach's alpha: CS-
10=0.76; CS-16=0.80 and CS-31=0.89), without significantly change if single item deleted (Tables 2-4). As
for the domains, Psychological, Sexuality and Couple Relations of CS-16 did not present adequate
Cronbach’s alpha coefficient, i. e. values between 0.70 and 0.95 [21], indicating low internal reliability

(Table 3).

Table 2. Cronbach’s a of the 10-item Cervantes Scale (CS-10).

Mean (SD) Cronbach's « if

Item Descriptors n=89 Item Deleted
4 Aching in muscles and/or joints 3.38 (1.39) 0.744
8 I am afraid of performing physical efforts because my urine leaks 0.97 (1.66) 0.755
5 I feel tired since I get up 2.07 (1.94) 0.702
7 I feel anxious or nervous 2.34 (1.91) 0.723
6 I have the perception of being useless 1.33 (1.76) 0.729
2 I feel my heart beating quickly and out of control 1.80 (1.77) 0.732
9 I have vaginal discomfort and dryness 1.71 (1.95) 0.757
1 T'have hot flushes 2.42(2.01) 0.735
10 I'have noticed skin dryness 3.37 (1.89) 0.762
3 I cannot get sufficient sleep 3.06 (1.78) 0.749
Cronbach’s a (95% [CI]) 0.76 (95% [CI]= 0.68-0.83)

Time point: TO, Initial follow-up period; SD, Standard deviation; CI: Confidence interval. INo single item significantly

modified the internal consistency of the CS-10 when deleted.

Table 3. Cronbach’s a of the 16-item Cervantes Short-Form Scale (CS-16).

. Cronbach’s a . Cronbach's a if
Domain (95% [CI) Item Descriptors Mean (SD) Item Deleted
Menopause 0.73 3 During the day, I feel my head hurts more and more 1.38 (1.54) 0.713
and Health (0.64-0.81) 4 Even I sleep, I cannot rest 2.72 (1.91) 0.685
(n=89) 7 I am afraid of performing physical efforts because my urine leaks  0.97 (1.65) 0.729
5 I feel my heart beating quickly and out of control 1.80 (1.77) 0.705
8 My health causes me problems with housework 2.32 (1.95) 0.697
2 I have hot flushes 2.42 (2.01) 0.699
9 I have noticed skin dryness 3.37 (1.89) 0.745
6 I feel tingling in my hands and feet 2.19 (1.90) 0.686
1 Suddenly, I start sweating without effort 2.72 (2.02) 0.717
Psychological 0.69 12 I feel tired since I get up 2.07 (1.94) 0.630
(n=89) (0.56-0.79) 10 I feel anxious or nervous 2.34 (1.91) 0.546
1 I]ilveerythlr‘lg bothers me, including the things that used to amuse 176 (1.76) 0.610
Sexuality 0.67 13 I am satisfied with my sexual intercourse 1.71 (2.10) -
(n=286) (0.50-0.78) 14 In my life, sex is 1.58 (1.95) -
Couple 0.59 . . . .
Relations (034-0.75) 15 I consider myself happy in my relationship 2.97 (1.91) -
(n=67) 16 My role as wife or partner is 3.49 (1.86) -

Global Score !  0.80 (0.71-0.86)

Time point: T0, Initial follow-up period; SD, Standard deviation; CI: Confidence interval. No single item significantly modified the internal
consistency of the CS-16 global and domains when deleted.
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Table 4. Cronbach’s a of the 31-item Cervantes Scale (CS-31).

Cronbach’s Cronbach's « if
Domain a (95% Item Descriptors Mean (SD)
Item Deleted
[CID)
Menopause 0.81 1 During the day, I feel my head hurts more and more 1.38 (1.54) 0.799
?:g ;e)zalth (0-75-0.86) 11 Even I sleep, I cannot rest 2.72 (1.91) 0.786
14 I believe I'm retaining fluid, because I'm swollen 1.98 (1.90) 0.800
16 Aching in muscles and/or joints 3.38 (1.39) 0.798
18 I am afraid of performing physical efforts because my urine leaks 0.97 (1.66) 0.805
23 I feel my heart beating quickly and out of control 1.80 (1.77) 0.795
25 My health causes me problems with housework 2.31 (1.95) 0.787
27 I have vaginal discomfort and dryness 1.71 (1.95) 0.806
29 I have hot flushes 242 (2.01) 0.789
3 Suddenly, I feel very warm 2.84 (1.89) 0.798
31 I have noticed skin dryness 3.37(1.89) 0.813
5 I cannot get sufficient sleep 3.06 (1.78) 0.797
7 I feel tingling in my hands and feet 2.19 (1.90) 0.789
9 Suddenly, I start sweating without effort 2.72(2.02) 0.797
-20 I'm as healthy as anyone my age 1.53 (1.52) 0.800
Psychological 0.85 2 I feel anxious or nervous 2.34 (1.91) 0.831
(n=8)  (080-090) ¢ Byerything bothers me, including the things that used to amuse me  1.76 (1.77) 0.839
ything , 8 8
10 I lost the ability to relax 2.24 (1.90) 0.836
12 I feel like the world is spinning around me 1.91 (1.92) 0.852
17 I believe people are better without me 0.70 (1.46) 0.847
19 I feel tired since I get up 2.07 (1.94) 0.834
21 I have the perception of being useless 1.33 (1.76) 0.825
24 Sometimes I think I don’t care if I was dead 1.06 (1.73) 0.847
28 I feel empty 2.06 (1.99) 0.824
Sexuality 0.84 4 My interest in sex keeps the same as always 1.07 (1.65) 0.768
(n=89) (0.76-0.88) 30 In my life, sex is 1.58 (1.95) 0.785
22 I'm having sexual intercourse as often as before 0.69 (1.37) 0.776
15 I am satisfied with my sexual intercourse 1.71 (2.10) 0.812
Couple 0.75 8 I consider myself happy in my relationship 2.97 (1.92) 0.619
Relations (0.63-0.84) 26 In my relationship, I feel that I am treated as an equal 3.01 (2.02) 0.592
(n=67) 13 My role as wife or partner is 3.49 (1.86) 0.782
Global Score  0.89 (0.84—
1 0.92)

Time point: TO, Initial follow-up period; SD, Standard deviation; CI: Confidence interval. INo single item significantly modified the internal

consistency of the CS-31 global and domains when deleted.

Construct validity. Correlations were performed between the CS and FACIT-F (global score

and domains), according to 12 a priori hypotheses of strong and moderate convergent analyses. There

was confirmation for two hypotheses tested referring to CS-10 (100%); five referring to CS-31 (100%),

but only three of the five hypotheses referring to CS-16 (60%). Contrary to prediction, Sexuality (r=-

0.289; 95% CI=-0.483 — -0.081) and Couple Relations (r=-0.287; 95% CI=-0.494 to -0.068) domains of CS-

16 presented only weak correlation with Social/Family Well-Being of FACIT-F (Table 5).
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Table 5. A priori hypotheses and results for construct validity using correlation between the CS and FACIT-F.

Hypothesis Comparison . p
Cervantes Scale FACT-F
Strong convergent validity expected between Psychological (CS-16) Emotional Well-Being (EWB) -.708 <0.0011
similar constructs. Expected correlation r > 0.6 Psychological (CS-31) Emotional Well-Being (EWB) -.766 <0.001!
Sexuality (CS-16) Social/Family Well-Being (SWB)  -.289 0.0071
Sexuality (CS-31) Social/Family Well-Being (SWB)  -.453 <0.0011

Couple Relations (CS-16)  Social/Family Well-Being (SWB) ~ -.287 0.0071

. y . . R } )
Moderate convergent validity expected Couple Relations (CS-31)  Social/Family Well-Being (SWB) .436 <0.001

between items (global scores, constructs Global Score (CS-10) FACIT-F Total Score -.739 <0.0012
indirectly related). Expected correlation r > 0.4 Global Score (CS-16) FACIT-F Total Score -.797 <0.0012
Global Score (CS-31) FACIT-F Total Score -.837 <0.0012
Global Score (CS-10) FACT-G Total Score -721 <0.0012
Global Score (CS-16) FACT-G Total Score -.785 <0.0012
Global Score (CS-31) FACT-G Total Score -.842 <0.0012

Time point: TO, Initial follow-up period; CS-31: 31-item Cervantes Scale; CS-16: 16-item Cervantes Short-Form Scale; CS-10: 10-item
Cervantes Scale; FACIT-F Total Score: EWB + PWB + FWB+ SWB + FS; FACT-G Total Score: EWB + PWB + FWB+ SWB. Correlation is
significant at the 0.01 level (2-tailed); 'Spearman correlation; 2Pearson correlation. Correlations that were consistent with hypotheses are
in bold.

Responsiveness analyses. In Table 6, we identified that there was a significant improvement
in HRQL by the CS Global scores (CS-10, p=0.004; CS-16, p=0.001; CS-31, p=0.001) as well as by the
FACIT-F Total Score (p=0.044), throughout the study. All the significances indicate worse global and
domains scores in TO compared to T1 and T2, either by CS or FACIT-F, indicating that women started
endocrine therapy with a worse HRQL. The CS Global score, the Menopause and Health score (CS-16,
p<0.001; CS-31, p=0.004) and Psychological score (CS-31, p=0.002) were higher in TO compared to T1
and T2, and did not differ between T1 and T2. The Psychological score (CS-16, p=0.011), Emotional
Well-Being (p=0.029), Physical Well-Being (p=0.016) and FACIT-F TOI (p=0.017) differed statistically
between TO and T2, with higher scores at baseline. The Fatigue Subscale had higher at TO when
compared to T1 (p=0.012). The domains Sexuality and Couple Relations (CS-16 and CS-31), as well as
FACT-G, Functional and Social/Family Well-Being (FACIT-F) did not differ statistically.

Known-group validity. As previously hypothesized, those women with higher scores for both
anxiety and depression by HADS presented worse HRQL by CS when compared to subgroup non-
cases. Regarding the anxiety, the analysis of CS-16 revealed that the subgroup cases had worse HRQL

even when compared to the subgroup doubtful cases (Table 7).
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Table 6. Variation in the domains and global scores of the Cervantes Scale and FACT over time.

Mean + SD or Median (p25-p75)

Dependent variables n Score range p value
TO T1 T2
CS-10
Global score 38 0-50 22.7 £10.22 19.4 +9.0° 18.9 + 8.5> 0.004
CS-16
Menopause and Health 27 0-45 21 (14-31)2 17 (10-24)> 17 (10-25)b <0.001
Psychological 27 0-15 5 (3-11) 4 (2-9)ab 4 (0-8)° 0.011
Sexuality 27 0-10 7 (2-10) 6 (3-8) 6 (4-10) 0.963
Couple Relations 27 0-10 4 (1-9) 4 (1-10) 5 (1-10) 0.593
Global Score 27 0-100 61 (52-73) 55 (44-63)> 59 (39-67)b 0.001
CS-31
Menopause and Health 21 0-75 36 (25.5-49.5)a 28 (20.5-41.5)b 26 (16.5-42)b 0.004
Psychological 21 0-45 20 (8.5-27.5) 9 (4.5-16.5)v 14 (4-22.8)° 0.002
Sexuality 21 0-20 14 (4.5-20) 15 (8-18) 14 (7-20) 0.831
Couple Relations 21 0-15 3(0.5-6.5) 4 (0.5-7.5) 6 (0.5-9.5) 0.461
Global Score 21 0-155 88 (45.5-94.5)a 64 (40-76)b 68 (40-87)b 0.001
FACIT-F
Emotional Well-Being (EWB) 38 0-24 18 (14-21)a 18 (15.8-21)ab 18.5 (16.8-22)> 0.029
Physical Well-Being (PWB) 38 0-28 19 (16-23)a 21 (16-26)2b 21.5 (18-24)° 0.016
Functional Well-Being (FWB) 38 0-28 18.6 +5.2 185+4.8 18.2+4.6 0.799
Social/Family Well-Being (SWB) 38 0-28 184 +5.2 184 +5.6 179 +5.1 0.702
Fatigue Subscale (FS) 38 0-52 35.5 (27-44.3) 39.5 (32.8-46.3)b 41.5 (35-45)b 0.012
FACIT-F Trial Outcome Index (TOI) 38 0-108 734 +18.12 77.4+17.02b 78.9 +13.6° 0.017
FACIT-F Total Score 38 0-160 109.5 +24.8 114.0+229 115.5+19.3 0.044
FACT-G Total Score 38 0-108 73.7+155 755+15.1 76.0+13.0 0.364

Time point: TO, Initial follow-up period; T1, Intermediate period, corresponding to 12 months after T0; and T2, Final follow-up period,
corresponding to 24 months after T0; CS-31: 31-item Cervantes Scale; CS-16: 16-item Cervantes Short-Form Scale; CS-10: 10-item
Cervantes Scale; FACIT-F Trial Outcome Index (TOI): Physical Well-Being + Functional Well-Being + Fatigue Subscale; FACIT-F Total
Score: Emotional Well-Being + Physical Well-Being + Functional Well-Being + Social/Family Well-Being + Fatigue Subscale; FACT-G
Total Score: Emotional Well-Being + Physical Well-Being + Functional Well-Being + Social/Family Well-Being. SD, Standard deviation.
One-way ANOVA test with repeated measures and Sidak post-hoc, or the non-parametric Friedman with multiple comparison tests.

Bold value is statistically significant at p <0.05.

Table 7. Known-group validation analyses.

Mean + SD
Cervantes Scale Anxiety (HADS-A) Depression (HADS-D)
Non-cases Doubtful cases Cases Non-cases Doubtful cases Cases

Global Score CS-10 17.1 £ 8.0a 24.4 +9.4b 30.2+9.1b 17.8 £8.9a 27.7 £10.0b 28.6 +8.0p

n 43 22 24 50 13 26
Global Score CS-16 48.8 +12.3a 61.2+11.30 69.5 £ 9.8¢ 50.4 +13.22 63.4 + 9.8 68.1 +£10.3

n 48 22 23 48 13 25
Global Score CS-31 53.4 +£20.92 80.1 +20.3b 94.7 +15.7¢ 56.08 + 23.42 85.1 +16.40 90.6 +17.6°

n 33 17 18 37 10 21

Time point: T0, Initial follow-up period; CS-31: 31-item Cervantes Scale; CS-16: 16-item Cervantes Short-Form Scale; CS-10: 10-item
Cervantes Scale. SD, Standard deviation; HADS-A: Hospital Anxiety and Depression Scale, subscale anxiety; HADS-D: Hospital
Anxiety and Depression Scale, subscale depression. One-way ANOVA with Sidak post-hoc. All p-values are <0.001.

4. Discussion

The psychometric properties revealed that CS is a valid instrument for assessing HRQL in BC

survivors during adjuvant endocrine therapy. All the CS presented adequate internal consistency and
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known-group validity, with statistical significance between anxiety and depression and worse HRQL,
but only CS-10 and CS-31 presented satisfactory construct validity. Furthermore, we identified a
prospective improvement in HRQL of the baseline for the other time points.

CS-10 contains a small number of items (32% of the original length), is simple to apply and does
not include sexuality and couple relations issues, which can often be embarrassing for respondents.
However, the items on this scale are not divided into domains, allowing more restricted analyses. The
authors of CS-10 constructed this instrument to a quick menopausal symptom assessment, not
specifically to assessment of HRQL [14], although in the present study, it proved to be valid for this
purpose. As for the CS-16 and CS-31, as they are multidimensional, they allow more in-depth analysis
of adverse effects and general HRQL. Even though assessments of general HRQL may serve a purpose,
knowing details that permeate the HRQL of these women, certainly, can be useful in clinical
management. We identified superior psychometric properties of CS-31 over CS-16, which may be
related both to the characteristics of sample and to the greater number of items presented in the first.
Furthermore, the CS-16 does not include any item related to symptoms in the musculoskeletal system,
and aching in muscles and joints is one of the main adverse effects of Al use [24].

We identified higher scores for anxiety and depression in women with worse HQRL and
improvement in HRQL over the study. Recently, Martino and collaborators [25] identified that after 6
months of treatment with Al, BC patients presented a significantly higher perceived HRQL for both
physical and mental components, added to a significant reduction of anxious and depressive
symptoms, possibly due to the decline of the physical and psychological effects of recent diagnosis and
previous treatments [25].

Regarding Sexuality and Couple Relations domains of CS, as well as Social/Family Well-Being
of FACIT-F, the latter which also presents items related to sexual life and couple relations, have not
changed over time. Often, the adverse effects of treatment, as well as induced menopause, cause sexual
dysfunction among BC survivors, with relevant impact on sexual function [26]. The disturbances in
sexual life are among the factors that might deteriorate quality of life in BC patients and survivors [27].
The adjuvant endocrine therapy, especially Al, can cause vaginal atrophy [28], dryness and
dyspareunia [4], and some urogenital effects, such as vaginal dryness, persist lifelong if untreated [29].
Possibly, the treatment has a more lasting impact on sexuality and a longer follow-up would be
necessary to investigate changes in these domains. The main recommendation for the management of
sexual health in BC survivors is that a multidisciplinary team needs to include the sexuality as an
integral part of treatment, contributing to an improvement of HRQL [26].

We hypothesized that constructs indirectly related as Sexuality and Couple Relations of CS

with Social/Family Well-Being of FACIT-F should present moderate correlation. However, this
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expected correlation has not been achieved by CS-16. Probably, due to the greater number of items
investigated, the CS-31 is more sensitive to capture nuances that involve the sexuality and couple
relations. It should be noted that sexuality is considered a biopsychosocial concept, and therefore it is
believed to be associated with biological and psychosocial factors [30].

We must recognize that our study has some limitations as a small sample size. Several
correlations were weak and could have become significant with larger sample sizes. Furthermore, a
larger sample size would allow other analyzes such as factor analysis for construct validity and
responsiveness analyzes using an anchor-based strategy. Test-retest analysis is also an important
psychometric property that could be included in subsequent studies.

Even though the CS was not designed for this population, these women have predominantly
adverse effects like to those of other postmenopausal women, although intensified by the Al use. We
need to consider that the CS’ target population is women aged 45 to 64 years [9] and our sample
includes women aged 47 to 79 years. For this purpose, we divided women into two age groups (47 to
64 and 65 to 79 years) and observed that age had no effect on the CS scores by performing the
Generalized Linear Model (GLzM) analysis (data not shown). In addition, the CS is a self-reported
questionnaire, however in this study, all participants replied by interview, which may have inhibited
responses to items in the Sexuality and Couple Relations domains. Even so, the standardization for this
type of application was a methodological care considering that in our sample there were illiterate
women.

As pointed out by others [13], we identified that most of invalid questionnaires were filled by
women that were not married or without a partner, referring to a sexually inactive life. In fact, it was
the reason for the sample difference between CS-31 and CS-16, considering that the first present more
items in these domains. This seems to be a limitation of the multidimensional CS, and adaptations to
these instruments are necessary to contemplate all climacteric women, irrespective of their marital
status and sexual activity.

The strengths of the current research include that our study has evaluated the psychometric
properties of the three CS at the same time and used them to assess HRQL at three time points, with a
2-year follow-up.

Adjuvant endocrine therapy adherence is suboptimal in BC patients. It is negatively associated
with treatment adverse events [8] and associated with increased early tumor recurrence and mortality
rates [31]. Potentially, clinical interventions to manage these adverse effects may improve HRQL and
BC outcomes [32]. Future studies are necessary to confirm whether the implementation of CS in
oncology medical routine is able to contribute to improvements in HRQL and in prognosis of these

women. Even so, we suggest that C5-31 is used in outpatient service to investigate HRQL and the CS-
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10 to early screening of adverse effects or to population studies that seek to investigate HRQL in BC
patients in Al use, as it is the fastest to apply. We believe that the use of CS can optimize the attendance
time and the health outcomes, since health professionals could focus on individual adverse effects and

monitor, through graphic summaries, the evolution of these effects after specific interventions.

5. Conclusions

We identified that the CS, highlighting the CS-31, seems to be an appropriate option for use in
oncology medical routine with BC survivors during adjuvant endocrine therapy and may help to

monitoring adverse effects and HRQL, although larger studies are needed to confirm these results.
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5 CONCLUSOES

A partir das analises longitudinais conduzidas, foi possivel concluir que houve
melhora da QVRS (Artigos 1 e 2) e da FRC (Artigos 2) ao longo do tempo de uso de
IA. Ainda que nao tenha sido encontrada significancia na causalidade entre FRC e
25(0OH)D, destaca-se a unanimidade de inadequacdo quanto a recomendacao de
vitamina D dietética, baixos niveis séricos de 25(OH)D, presen¢a de FRC e de sua
associagdao com pior adiposidade corporal, aléem de prejuizos fisicos, mentais e
funcionais ligados a baixa concentracéao de 25(OH)D e a FRC (Artigo 2).

A validacao das CS (Artigo 1), com destaque para a CS-31, vai ao encontro da
necessidade de avaliar continuamente os efeitos adversos relacionados ao uso de |A
e o impacto na QVRS, capacidade funcional e em outros desfechos relacionados a
saude, durante a terapia endocrina adjuvante. Acreditamos que o uso desse
instrumento tem potencial para otimizar o tempo de atendimento, o progndéstico e a
QVRS, uma vez que os profissionais de saude poderiam focar nos efeitos adversos
individuais e monitorar, por meio de resumos graficos, a evolugao desses efeitos apds

intervencdes especificas.
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6 PERSPECTIVAS

Como perspectiva, pretende-se realizar analises adicionais com o banco de
dados da presente tese e elaborar artigos com os seguintes objetivos:

e Analisar o efeito da sintomatologia vasomotora sobre a depresséo, ansiedade,
incapacidade funcional e qualidade de vida relacionada a saude em
sobreviventes de CM durante terapia enddécrina adjuvante.

e Analisar o perfil inflamatorio de sobreviventes de CM por meio do Dietary
Inflammatory Index (DIl) e o impacto desse indice e de nutrientes anti-
inflamatorios isoladamente sobre efeitos adversos da terapia enddcrina
adjuvante.

e Analisar o efeito da qualidade da dieta por meio do indice da Qualidade da
Dieta — Revisado (IQD-R) e da composi¢do corporal na QVRS e nas

complicacbes advindas do tratamento com IA em sobreviventes de CM.

A partir do banco de dados da presente tese, sera realizado um estudo para
investigar os efeitos dos diferentes padrbes alimentares e do consumo de
ultraprocessados sobre casos de depressao e ansiedade em sobreviventes de CM
em terapia enddcrina adjuvante. Esse estudo sera realizado por uma aluna do
doutorado do Programa de Pd6s-graduagédo em Ciéncias da Saude da Faculdade de
Medicina da UFU.

Pretende-se elaborar artigos de revisao sistematica com os seguintes topicos:
Instrumentos destinados a avaliar QVRS e efeitos adversos do uso de IA; efeitos
adversos do uso de IA e suas respectivas intervengdes terapéuticas; manejo
nutricional de efeitos adversos do uso de IA; e intervengao nutricional precoce para
prevenir efeitos adversos do uso de |A.

Além disso, sugere-se um estudo com maior tamanho amostral de
sobreviventes de CM em uso de IA, com aplicagao da CS para analises psicométricas
mais robustas. Ainda, poderia ser elaborado um aplicativo com a CS e realizado um
estudo de intervencgao para testar no servigo oncoldgico a aplicabilidade e eficacia do
uso deste instrumento na investigacdo e manejo de efeitos adversos do uso de IA,

contribuindo para adesao, persisténcia ao tratamento e melhor QVRS.
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ANEXO B — FACIT-F (Verséo 4)

Abaixo encontrara uma lista de afirmagdes que outras pessoas com a sua doenca disseram ser importantes. Fac¢a
um circulo ou marque um nimero por linha para indicar a sua resposta no que se refere aos ultimos 7 dias.

BEM-ESTAR FISICO Nem TUm Mais Muite Muitis-
um pouce  ou simo
pouco menos

Grl Estou sem energia....ooooooieeeeeee e 0 1 2 3 4
G2 Fico emjoadola. ... 0 1 2 3 4
G5 Por causa do meu estado fisico, tenho dificuldade em
atender as necessidades da minha familia ... 0 1 2 3 4
G4 Tenho dores ..o 0 1 2 3 4
s Sinto-me incomodado/a pelos efeitos secundarios do
TLATAITIEIED oot e et ee e e et eneen e s e 0 1 2 3 4
GG Sinto-me doente . 0 1 2 3 4
G Sinto-me forcado/a passar tempo dettado/a ... 0 1 2 3 4
BEM-ESTAR SOCITAL/FAMILIAR Nem Um Mais Muito  Muitis-
um pouco  ou simo
pouco Menos
@81 Sinto que tenho uma boa relacio com os meus amigos . 0 1 2 3 4
52 Recebo apoio emocional da minha familia. ................... 0 1 2 3 4
85 Recebo apoio dos meus amigos . 0 1 2 3 4
G A minha familia aceita a minha doenca. ... 0 1 2 3 4
S Estou satisfeito/a com a maneira como a minha familia
fala sobre a minha doenga..........coooeeoiviiii e 0 1 2 3 4
56 Sinto-me proximo/a do/a meuw'minha parceiro/a (ou da
pessoa que me da Malor aPo10). ..o 0 1 2 3 4
o1 Independentemente do seu nivel a(c)tual de afc)tividade
sexual, por favor responda & pergunta a seguir. Se preferir
ndo responder, assinale o quadriculo D € prsse para a
préxima se(c)edo.
& Estou satisfeito/a com a minha vida sexuval ..................... 0 1 2 3 4
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Fac¢a um circulo ou marque um numero por linha para indicar a sua resposta no que se refere aos ultimos

7 dias.

BEM-ES5TAR EMOCIONAL

GEL

kd

S MEO-THIE TLSTE Lo e e

Estou satisferto/a com a maneira como enfrento a

Sinto-me nervoso/a. ...
Estou preocupado/a com a ideta de morrer

Estou preocupado/a que o meu estado venha a piorar ...

BEM-ESTAR FUNCIONAL

F3

LeF?

Sou capaz de trabalhar (inclusive em casa).......cccocceveeeeee.

Sinto-me realizado/a com o meu trabalho (inclusive em

Sou capaz de sentir prazer em VIVer ..o

Acettoaminhadoenga ..

Estou satisfeito/a com a qualidade da minha vida neste
OISO e

Nem TUm Mais
um pouco  ou
pouco MEeNos

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2
Nem TUm Mais
um pouco  ou
pouco MEeNos

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

Muito Muitis-
simo

3 4
3 4
3 4
3 4
3 4
3 4

Muito Muitis-

S1mo
3 4
3 4
3 4
3 4
3 4
3 4
3 4
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Fac¢a um circulo ou marque um nimero por linha para indicar a sua resposta no que se refere aos wltimos 7
dias.

PREOCUPACOES ADICIONAIS Nem TUm Mais ~ Muito Muitis-
um pouco  ou simo
pouco menos

|_|I| Sinto-me fatigado/a. 0 1 2 3 4
22 Sinto fraqueza generalizada ... 0 1 2 3 4
i Sinto-me sem forgas (sem vontade para nada) .................. 0 | 2 3 4
an Sinto-me cansado/a. ... 0 1 2 3 4
An Tenho dificuldade em comegar as coisas porque estou
" T [T T 0 1 2 3 4
= Tenho dificuldade em acabar as coisas porque estou

ot L=< T Lo T 0 1 2 3 4
A Tenho energia ... 0 1 2 3 4
4n Sou capaz de fazer as minhas a(c)tividades habituais 0 1 2 3 4
= Preciso (de) dormir durante o dia ... 0 1 2 3 4
. Estou cansado/a demais para comer ..o, 0 | 2 3 4

habitwats . 0 1 2 3 4
e Estou frustrado/a por estar cansado/a demais para fazer
' A5 COISAS QUE QUETO oo oo 0 1 2 3 4
& Tenho que limitar as minhas a(c)trvidades sociais por
' e8tAr CanSAAO/A ..o 0 1 2 3 4
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ANEXO C — Hospital Anxiety Depression Scale (HADS)

Marque apenas uma resposta para cada pergunta.

A (1) Eu me sinto tenso ou contraido:
3( )Amaor parte do tempo
2 ) Boa parte do tempo
1{ ) De vez em quando
0 ) Munca

D (2) Eu ainda sinto gosto pelas mesmas coisas de antes:
0 ) Sim, do mesmo jeito que antes
1 ) Mao tanto quanto antes
2( )50 um pouce
3( }J4 ndo sinto mais prazer em nada

A (3) Eu sinto uma espécie de medo, como se alguma coisa ruim
fosse acontecer:

3 ( ) 5im, & de um jeito muito forte

2 ( )} 5im, mas néo téo forte

1 ) Um pouco, mas isso ndo me preccupa

0 ) Nio sinto nada disso

D (4) Dou risada & me divifo quando vejo colsas engracadas:
0 ) Do mesmo jefto que antes
1{ ) Atualmente um pauco menos
2{ ) Atualmente bem menos
3{ ) Nao consigo mais

A (5) Estou com a cabega cheia de preccupagdes:
3( ).Amaior parte do tempo
2 ( ) Boa parie do tempo
1 )} De vez em quando
0 ) Raramente

D (8) Eu me sinto alegre:
0 ) Amaior parte do fempo
1{ ) Muitas vezes
2 ( ) Poucas vezes

3( ) Munca

A (7) Consigo ficar sentado a vontade e me sentir relaxado:
0( ) Sim, quase sampre
1( ) Multas vezes
2 ) Poucas vezas
3( ) Nunca

Este questiondrio ajudara ¢ seu médico a saber como voce estd se senfindo. Leia fodas as frases. Marque com um “X” a resposta que
melhor commesponder a como vocs fem se sentido na ULTIMA SEMANA. Niio & preciso ficar pensando muito em cada questio. Meste
questiondrio as respostas esponidneas t8m mais valor do que aguelas em gue s2 pensa muito.

D (8) Eu estou lerto para pensar & fazer as colsas:
3( ) Quase sempre
2 ( ) Muitas vezes
1( ) De vez em quando
0 ) Munca

A (9) Eu tenho uma sensacio ruim de medo, come um frio na
barriga ou um apero no estdmago:

0( ) Munca

1{ ) De vez em quando

2 ) Muitas vezes

3{ ) Quase ssmpre

D (10} Eu perdi o interesse em cuidar da minha aparéncia:
3( ) Completamente
2 ( ) Méo estou mais me cuidando como deveria
1 ) Talvez ndo tanto quanto antes
0 ) Me cuido do mesmo jefio que antes

A (1) Eu me sinto inquigto, como e eu ndo pudesse ficar parado
&m |ugar nenhum:

3( ) Sim, demais

2( ) Bastante

11{ ) Um pouco

0 ) N3o me sinto assim

D (12) Fico esperando animado as coisas boas que estio por vir:
0 ) Do mesmo jefto gue antes
1{ ) Um pouco menos do que antes
2( ) Bemn menos do que antes
3( ) Quass nunca

A (13) De repente, tenho a sensagdo de entrar em pénico:
3( ) Aquass todo momento
2 ) Vérias vezes
1( ) De vez em quando
0 ) Ndo sinto Isso

D (14) Consigo sentir prazer quando assisto a um bom programa
de televisdo, de radio ou quando leio alguma coisa:

0( ) Quase sempre

1( ) Vérias vezes

2 ( ) Poucas vezes

3( ) Quase nunca
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ANEXO D — Health Assessment Questionnaire (HAQ)

Descrigdo da categoria (score)

Por favor, marque com um X a resposta que Sem Pouca Muita Nio
melhor descreve sua capacidade habitual dlﬂcEE]l;ia de dlﬂ%l;ia de d1f'1c{1_11:t|1a de EGIIII:E;)E'L‘LE

DURANTE A SEMANA PASSADA:
1. Vestir-se (inclusive abotoar a camisa e

1

amarrar os sapatos)

2. Lavar a cabecga e os cabelos

3. Levantar-se de maneira reta de uma cadeira
2

COMm encosto e 38 0s brau;os

4. Deitar-se e levantar-se da cama

5. Cortar pedagos de carne

3 | 6. Levar até a boca um copo ou xicara chelos

7. Abrir uma caixa de leite comum

8. Caminhar em lugares planos

9. Subir 5 degraus de escada

10. Lavar e secar o corpo apos o banho

5 | 11. Tomar banho de banheira ou agachar-se

12. Sentar-se e levantar-se de um vaso

sanitario

13. Levantar os bragos e pegar um objeto de
6 | mais ou menos 2,5 quilos posicionado acima
da cabeca

14. Curvar-se para pegar roupas no chio

15. Abrir as portas de um carro

7 | 16. Abrir potes ou vidros que ja tenham sido

abertos

17. Abrir e fechar torneiras

18. Fazer compras ou ir ao banco

8 | 19. Entrar e sair de um carro

20. Fazer tarefas como varrer ou cudar do

jardim
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ANEXO E - Escala Cervantes de qualidade de vida relacionada com a saude

Por favor, leia atentamente cada uma das perguntas a seguir.

Verificara que ao lado do 0 e do 5 aparecem umas palavras que representam as duas
formas opostas de responder a pergunta. Além disso, entre o ) ¢ 0 5 aparecem quatro
divisdes numeradas de | a 4. Responda as perguntas e marque com um X a divisdo que
considerar mais adequada, segundo o grau de concordincia entre o que vocé pensa ¢
sente e as respostas que lhe sfo propostas. Isto & se estiver totalmente de acordo,
marque o 5 e se estiver totalmente em desacordo marque o 0. Se ndo estiver totalmente
de acordo ou desacordo, utilize as divisdes intermediarias.

Nio pense demasiado nas respostas, nem leve muito tempo para respondé-las. Lembre-
se de que ndo ha respostas boas ou mas, nem resposta com armadilhas, todas devem ser
respondidas com sinceridade.

Talvez considerara algumas perguntas demasiado pessoais; nio se preocupe, lembre-se
de que este questionario ¢ completamente andnimo e confidencial.

I. Durante o dia, sinto que a | Nunca 0(1]2[3]|4]|5] Todos os dias
cabeca vai doendo cada vez

mais

2. Nio aguento mais de tdo | Nunca 011]2[3]4]5 | Constantemente
nervosa que fico.

3. De repente, sinto muito | Nunca 0111231415/ A todo momento
calor

4. Meu interesse pelo sexo se [ Mutomenos |0 | 1|2 |3 |4 |5 | lgual ou mais
mantém como sempre.
5. Nio consigo dormir as |Nunca me|0]|1|2]|3 (|45 | Constantemente
horas necessarias. acontece
. Tudo me aborrece, Nio é 0[1]2]3]4]5]|E verdade
inclusive as coisas que antes verdade
me divertiam.

7. Sinto formigamentos nas Nio, em Of(1|2(3]|4]5 | Insuportavel
mios € nos pés, absoluto

8. Considero-me feliz na Nada 0(1]2(3]|4]|5 | Completamente
minha relacdo de casal.

9. De repente, sinto que MNunca 0112345 | Constantemente

comeco a suar sem ter feito
qualquer esforgo.

10. Perdi a capacidade de Nao, em 0(1]2(3]|4]|5 | Completamente
relaxar. absoluto

11. Mesmo que durma, ndo MNunca me 0112345 | Constantemente
consigo descansar. acontece

12. Sinto como se as coisas Nada 0112345 | Muito

oirassem ao meu redor.

13. Meu papel como esposa Nada 0(1]2[3]4]|5 | Muito importante
ou companheira é ... importante

14, Creio estar retendo Nao, como 01112345 |5im, muto mais

liquido, porque estou inchada. | sempre
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15. Estou satisfeita com Nada Completamente
minhas rela¢des sexuais.

16. Sinto que os misculos ou | Nao, em Dor insuportivel
as articulagdes me doem. absoluto

[7. Creio que os demais Nio, em E verdade
estariam melhor sem mim. absoluto

[8. Sinto medo de fazer Nao, em Muito

esforgos porque tenho perda absoluto

de urina.

[9. Desde que me levanto ja MNada Muito

me sinto cansada.

20. Tenho saude tdo boa Nao, em [gual ou melhor
quanto qualquer pessoa da absoluto

minha idade.

21. Tenho a sensagdo de que Nunca A todo momento

niio sirvo para nada.

22. Tenho relagdes sexuais tio
frequentes quanto antes.

Muito menos

lgual ou mais

23. Sinto que o coragdo bate Mada Muito

mais depressa e sem controle.

24. As vezes penso que ndo Munca Constantemente

me importaria estar morta.

25. Minha satide me causa Em absoluto Constantemente

problemas com as lides

domésticas.

26. Na minha relagdo de casal, | Nunca Sempre

sinto-me tratada de 1gual para

izual.

27. Sinto ardéncia na vagina, | Nada Muito

como se estivesse demasiado

seca.

28. Me sinto vazia. Munca Sempre

29. Sinto calores sufocantes. MNunca A todo momento

30. Na minha vida o sexo & ... | Nada Extremamente
importante importante

31. MNotei que tenho a pele Mao, como Sim, muito mais

mais seca. sempre
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APENDICES

APENDICE A — Termo de consentimento livre e esclarecido.

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Vocé esta sendo convidada para participar da pesquisa intitulada “Associagao entre os perfis
nutricional, dietético e bioquimico e a presenca de complicagdes relacionadas ao uso de
inibidores de aromatase em mulheres com cancer de mama: Um estudo prospectivo” sob
responsabilidade das pesquisadoras Profa. Dra. Yara Cristina de Paiva Maia, Kamila Pires de Carvalho
e Isis Danyelle Dias Custadio.

Nesta pesquisa pretendemos avaliar os perfis nutricional, dietético e bioquimico de mulheres
com cancer de mama em uso de inibidores de aromatase e relacionar a presenca de complicagbes
decorrentes deste tratamento.

O Termo de Consentimento Livre e Esclarecido (TCLE) sera obtido na sala de espera do
Ambulatério de Hormonioterapia do Hospital do Cancer da Universidade Federal de Uberlandia (HC-
UFU) e uma copia ficara com vocé. Vocé ¢ livre para deixar de participar da pesquisa a qualquer
momento sem nenhum prejuizo ou coagao.

Na sua participagdo vocé passara por uma avaliagdo antropométrica, respondera a cinco
questionarios e sera submetido a coleta de duas amostras de sangue periférico (10 mL), para avaliagéo
de algumas substancias relacionadas com inflamacgao corporal e aspectos genéticos, e para dosagem
de vitamina D, calcio e paratormdnio, colesterol total e fragbes e triglicérides. Para avaliar seu consumo
alimentar, entraremos em contato via telefone em trés dias alternados, e aplicaremos um inquérito
alimentar denominado Recordatério de 24 horas. Em nenhum momento vocé serd identificado. Os
resultados da pesquisa serdo publicados e ainda assim sua identidade sera preservada. Vocé nao tera
nenhum gasto e ganho financeiro por participar na pesquisa.

O risco encontra-se em um possivel constrangimento ao responder aos questionarios e
durante a afericdo das medidas antropométricas (principalmente o peso corporal), além de certo
desconforto ou hematoma devido a puncédo venosa para coleta do sangue a ser analisado. Os
beneficios esperados com o desenvolvimento deste estudo constituem uma importante contribuicao
ao conhecimento do perfil nutricional e dietético, dosagem de biomarcadores de pacientes com cancer
de mama submetidas a hormonioterapia com inibidores de aromatase e a relagdo destes achados a
possiveis complicacbes do tratamento, o que possibilitara o desenvolvimento de estratégias de
tratamento clinico precoce destinados a melhoria da qualidade de vida das pacientes.

Qualquer duvida a respeito da pesquisa, vocé podera entrar em contato com: Profa. Dra. Yara
Cristina de Paiva Maia pelo endereco: Universidade Federal de Uberlandia: Av. Para, n® 1720, Campus
Umuarama — Uberlandia — MG, CEP: 38405-320; fone: 34-3218-2084. Podera também entrar em
contato com o Comité de Etica na Pesquisa com Seres-Humanos — Universidade Federal de
Uberlandia: Av. Jodo Naves de Avila, n° 2121, bloco A, sala 224, Campus Santa Ménica — Uberlandia
—-MG, CEP: 38408-100; fone: 34-3239-4131.

Uberlandia,  de de 201 .

Assinatura do pesquisador

Eu aceito participar do projeto citado acima, voluntariamente, apds ter sido devidamente esclarecido.

Participante da pesquisa
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APENDICE B - Instrumento de coleta de dados, Questionario de Caracterizaco.

Preenchimento da equipe executora Data: / / Cddigo da voluntdria:

QUESTIONARIO DE CARACTERIZAGAO

Siglas do Nome: Prontuario: Estagcao do ano:

Procedéncia: Telefones atualizados:

Estado conjugal atual: ( ) casada ( )solteira ( )viuva ( ) Desquit./Separ/Divorc.

Renda Familiar: () nenhuma ( ) até meio SM () de meio até 1 SM

( )1a2SM ( )3a4SM ( )>4SM

INFORMAGOES SOBRE A DOENGA E TRATAMENTOS

Medicamentos em uso atualmente, inclusive suplementos (horario e dosagem):

ANTECEDENTES PESSOAIS, HABITOS E PADRAO ATUAL

Tabagismo: ( )ndo ( )sim Cigarros/dia: Ex tabagista: ( ) Abstém-se ha:

Convive com fumante: ( ) Ndo ( ) Sim

Etilismo: ( )ndo ( )sim - Tipo e quantidade:

Ex etilista: () Abstém-se ha:

Atividade Fisica: ( ) ndo ( )sim. Se sim, qual atividade:

Qual o tempo gasto para a pratica da atividade fisica?
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Ha quanto tempo pratica regularmente?

Frequéncia: ( ) todos os dias - 5a 7 dias ( ) dia sim, dia ndo - 3 a4 dias ( ) As vezes -2 dias ou

menos ( ) Nunca

Periodo de pratica da atividade fisica? ( ) manha ( )tarde ( ) noite

Expde-se ao sol durante a pratica da atividade fisica? ( ) ndo ( )sim

Usa protetor solar todos os dias? ( ) ndo ( )sim Se sim, qual o fator solar?

Aplica protetor solar para praticar a atividade fisica? ( ) ndo ( )sim

Padrao intestinal: () normal () obstipado ( )incontinéncia ( ) Diarreia

Alteracao de peso nos ultimos 6 meses: () nenhuma ( )aumentou ( ) diminuiu

Alteragéo de quilos.

Alteragéo na ingestado alimentar nos ultimos meses? () nenhuma ( )aumentou

() diminuiu () Outra

Apresenta atualmente alguns desses sinais e sintomas:

( )depressdo ( )tontura ( )ondasde calor ( )queda de cabelos

() corrimento vaginal ( ) prurido vaginal ( ) osteoporose ( ) dor nas articulagdes

( )edema ( )nauseas ( )vomito ( )fadiga ( )diarreia

Foi orientada por algum profissional de saude sobre os sinais e sintomas que podem ser causados

pelo uso do Inibidores de Aromatase? ( )ndo ( )sim

Foi orientada por algum profissional de saude sobre alimentagédo saudavel e balanceada?

( )ndao ( )sim Quando?

Participa de algum projeto de pesquisa no Hospital? ( ) ndo ( )sim Qual?
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RECOMENDAGOES PARA O EXAME DE BIOIMPEDANCIA

Ingerir 2 litros de liquido no dia anterior ao teste (cerca de 8 a 10 copos de agua).
Faca jejum de alimentos e bebidas nas 4 horas que antecedem o horario do exame.
Nao consuma bebidas alcdolicas dois dias antes do exame.

Evite o consumo excessivo de alimentos ricos em cafeina (chocolates, chas escuros
e café) nos dois dias anteriores ao dia do exame.

No dia anterior ao exame nao realize atividade fisica intensa e ndo tome sauna.

Nao estar no periodo menstrual.

Evitar o uso de medicamentos diuréticos no dia anterior ao exame

Urine pelo menos 30 minutos antes da realizagdo do exame.

Data:

Horario:

AVALIAGAO ANTROPOMETRICA E DE COMPOSIGAO CORPORAL

Data da coleta de dados: / /

Medidas Antropométricas e de Composi¢ao Corporal

Peso | Altura| CQ | CC | CB BIOIMPEDANCIA

Z RC AF MLG

CQ - Circunferéncia do quadril; CC - Circuﬂnferéncia da cintura; CB - Circunferéncia do braco;
Z — Resisténcia; RC — Reactancia; AF — Angulo de Fase; MLG — Massa Livre de Gordura
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APENDICE C — Formulario para aplicagéo de Recordatério Alimentar 24 horas.

Recordatoério Alimentar 24 Horas

Cadigo:

Data Avaliacao:

1 REC:

( ) Semana 1° Registro ( ) Semana 2° Registro ( ) Final de semana

Refeigcao

Alimentos/Preparagées

Medida Caseira

Horario:

Horario:

Horario:

Horario:

Horario:

Horario:
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