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RESUMO

ABELENDA, Vera Lucia Barros. Contribuic6es do teste de AVD-Glittre em adultos com
fibrose cistica: um estudo longitudinal observacional. 2024. 125 f. Tese (Doutorado em
Ciéncias Médicas) — Faculdade de Ciéncias Médicas, Universidade do Estado do Rio de
Janeiro, Rio de Janeiro, 2024.

Introducdo: Fibrose Cistica (FC) é uma doenca autossémica recessiva causada por
mutacdes no gene cystic fibrosis transmembrane conductance regulator (CFTR). Avangos no
diagndstico e tratamento proporcionaram aumento na sobrevida, apos a terapia moduladora
altamente eficaz (TMAE). O teste de avaliacdo das atividades de vida diaria (TGlittre) tem
grande potencial para uso clinico, visto que utiliza tarefas semelhantes as atividades de vida
diaria (AVDS). Objetivos: Avaliar a performance de adultos FC para realizar o TGlittre
comparando-o0 com 0 Teste de caminhada de seis minutos (TC6’). Objetivos especificos:
correlacionar os resultados de ambos os testes com a funcdo pulmonar, e qualidade de vida
relacionado a saude (QVRS); avaliar a associacdo da atividade fisica (AF) e fisioterapia
respiratoria (FR) com forca muscular respiratoria (FMR), tempo de TGlittre, DTC6' e QVRS.
Metodologia: O primeiro estudo, avaliou 34 adultos FC, comparando-0s com 34 sujeitos de um
grupo controle (GC). Foram avaliados: TGlittre, TC6, PFP, FMR, forca de preensdo manual
(FPM) e QVRS através do Cystic Fibrosis Questionnaire-Revised (CFQ-R). Resultados: No
TGlittre, 25 (73.5%) pacientes FC e 10 (29.4%) do GC ultrapassaram um tempo >120% em
relagdo ao previsto. No TC6, 14 (41.2%) pacientes FC e 10 (29.4%) participantes do GC
percorreram uma distancia <80% em relacdo ao previsto. O segundo TGlittre foi comparado ao
primeiro TGlittre, houve queda no tempo total tanto para FC (p<0.0001) quanto para o0 GC
(p=0.0001). O tempo TGlittre se correlacionou com a DTC6 (rs=-0.641, p<0.0001), FPM (rs=-
0.364, p=0.034), SpO. (rs=-0.463, p=0.006) e digestive symptoms do CFQ-R (rs=0.376,
p=0.028). O TGlittre foi menor nos pacientes que faziam atividade fisica habitual (AFH) (3.10
(2.49-3.39) min vs. 3.28 (2.95-3.53) min, p=0.016). O segundo estudo com 24 pessoas com
FC. As medidas foram tomadas no baseline (T1) e ap6s 1 ano (T2). A mediana do indice de
massa corporea (IMC) aumentou significantemente entre T1 e T2 [19.8 (18-24) kg/m? para 21.4
(19-24) kg/m? (P = 0.038). Houve reducio significante no TGlittre tanto em relacéo aos valores
absolutos [3.10 (2.52-3.39) vs. 2.40 (2.00-3.00) min, P = 0.001] quanto aos previstos [127
(116-150) vs. 108 (102—-140) % predito, P =0.001]. A DTC6 aumentou em relacdo aos valores
absolutos [545 (463-654) vs. 617 (540-658) m, P = 0.041]. A AFH mostrou aumento FPM
entre T1 e T2 (P = 0.031). A FR aumentou o dominio treatment burden do CFQ-R entre T1 e
T2 (P = 0.049). Conclusdes: O TGlittre pareceu ser mais eficaz que o TC6 para detectar
limitagdes no esforco. Ha relacdo do desempenho no TGlittre com TC6, FPM, nivel de AFH.
Em adultos FC, os testes de campo sdo boas ferramentas para capturar as alteracdes
longitudinais. Houve ganho no IMC. Ademais, ha interrelagdo entre AFH e FPM g, entre FR e
QVRS.

Palavras-chave: fibrose cistica; capacidade funcional.



ABSTRACT

ABELENDA, Vera Lucia Barros. Contributions of the Glittre-AVD test in adults with cystic
fibrosis: an observational longitudinal study. 2024. 125 f. Tese (Doutorado em Ciéncias
Médicas) — Faculdade de Ciéncias Médicas, Universidade do Estado do Rio de Janeiro, Rio
de Janeiro, 2024.

Introduction: Cystic Fibrosis (CF) is an autosomal recessive disease caused by
mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) gene. Advances
in diagnosis and treatment have led to increased survival after highly effective modulating
therapy (HMT). The Glittre-ADL test has great potential for clinical use, since it uses tasks
similar to activities of daily living (ADL). Objectives: To evaluate the performance of CF adults
in performing the Glittre-ADL by comparing it with the six-minute walk test (6MWT). Specific
objectives: to correlate the results of both tests with lung function and health-related quality of
life (HRQoL); to evaluate the association of physical activity (PA) and respiratory
physiotherapy (RF) with respiratory muscle strength (RMS), TGlittre time, 6MWD and
HRQoL. Methodology: The first study evaluated 34 CF adults, comparing them with 34
subjects from a control group (CG). The following were evaluated: TGlittre, 6MWD, PFP,
RMS, handgrip strength (HGS) and HRQoL through the Cystic Fibrosis Questionnaire-Revised
(CFQ-R). Results: In the TGlittre, 25 (73.5%) CF patients and 10 (29.4%) of the CG exceeded
atime >120% in relation to the predicted. In the 6MWT, 14 (41.2%) CF patients and 10 (29.4%)
CG participants covered a distance <80% of the predicted distance. The second TGlittre was
compared to the first TGlittre, there was a decrease in total time for both CF (p<0.0001) and
CG (p=0.0001). TGlittre time correlated with 6MWD (rs=-0.641, p<0.0001), HGS (rs=-0.364,
p=0.034), SpO2 (rs=-0.463, p=0.006) and CFQ-R “digestive symptoms” (rs=0.376, p=0.028).
TGlittre was lower in patients habitual physical activity (PHA) (3.10 (2.49-3.39) min vs. 3.28
(2.95-3.53) min, p=0.016). The second study included 24 people with CF. Measurements were
taken at baseline (T1) and after 1 year (T2). Median body mass index (BMI) increased
significantly between T1 and T2 [19.8 (18-24) kg/m2 to 21.4 (19-24) kg/m2 (P = 0.038). There
was a significant reduction in TGlittre both in absolute values [3.10 (2.52-3.39) vs. 2.40 (2.00—
3.00) min, P = 0.001] and in predicted values [127 (116-150) vs. 108 (102—-140) % predicted,
P = 0.001]. The 6MWD increased in relation to the absolute values [545 (463-654) vs. 617
(540-658) m, P = 0.041]. The HFA showed an increase in HGS between T1 and T2 (P = 0.031).
The FR increased the “treatment burden” domain of the CFQ-R between T1 and T2 (P = 0.049).
Conclusions: The TGlittre seemed to be more effective than the 6MWT to detect limitations in
effort. There is a relationship between the performance in the TGlittre and the 6MWT, HGS,
and HFA level. In CF adults, field tests are good tools to capture longitudinal changes. There
was a gain in BMI. Furthermore, there is an interrelationship between HFA and HGS, and
between FR and HRQoL.

Keywords: cystic fibrosis; functional capacity.
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INTRODUCAO

Fibrose cistica — Aspectos gerais

A fibrose cistica (FC) foi oficialmente descrita hd quase 80 anos como uma doenga do
pancreas (Di Sant’agnese; Andersen, 1948) com presenca de ileo meconial e desnutricdo por
ma absorc¢éo. Posteriormente, a FC foi associada a infec¢do pulmonar (Figueroa Taboada, 1955)
e a perda de eletrdlitos no suor (Barry; Simmonds, 2023). A doenca apresenta, ainda, alteracdes
em diversos 6rgdos e sistemas, incluindo o enddcrino e o reprodutor (Bombieri et al., 2011). A
fisiopatogenia do acometimento pulmonar abrange infeccdo bacteriana (sendo as mais comuns
aquelas causadas por Pseudomonas aeruginosa, bactérias do complexo Burkholderia cepacia
e Staphylococcus aureus), inflamacdo da via aérea, hipersecretividade brénquica e obstrucéo
ao fluxo aéreo (Bierlaagh et al., 2021; Kampouras et al., 2019).

A variabilidade de sintomas e gravidade clinica parece estar relacionada ao tipo de
mutacdo (Chen; Shen; Zheng, 2021), idade ao diagndstico, estado nutricional, condigdes
ambientais e socioecondmicas e, ainda, adesdo ao tratamento (Férec; Scotet, 2020; Savant;
McColley, 2017).

Nas ultimas décadas ocorreram inimeras descobertas que influenciaram o curso e o
gerenciamento da FC. Desde que o gene cystic fibrosis transmembrane conductance regulator
(CFTR) foi isolado como fator patogénico da FC, em 1989 (Riordan et al., 1989), houve a
descricdo de diferentes danos ocasionados em varios orgédos pela auséncia ou disfuncdo da
proteina CFTR. Além disso, foram descobertas diferentes classes de mutacGes e seu impacto
na CFTR e nos fenotipos da FC (Mall; Boucher, 2014). A fisiopatologia precoce da FC tem
sido dificil de estudar em recém-nascidos. Recentemente modelos geneticamente construidos
de coelhos com FC, que replicaram com maior autenticidade a patologia humana da FC na
maioria dos orgdos, permitiram uma visdo das mudancas iniciais que ocorrem nos individuos
com FC (Barry; Simmonds, 2023; Bierlaagh et al., 2021; Bombieri et al., 2011; Chen; Shen;
Zheng, 2021; Férec; Scotet, 2020; Kampouras et al., 2019; Mall; Boucher, 2014; Riordan et al.,
1989; Savant; McColley, 2017).

A FC é um distarbio com heranca autossdmica recessiva, causada por mutagc6es no gene
CFTR localizado no brago longo do cromossomo 7, locus g31, que codifica a proteina CFTR
(Al Sinani et al., 2019; Barry; Simmonds, 2023). A CFTR ¢é essencial para o transporte de ions

através da membrana celular, que age como um canal regulador do transporte de cloretos na



13

superficie das membranas celulares (Bienvenu; Lopez; Girodon, 2020). O funcionamento
deficiente ou ausente da CFTR ocasiona maior fluxo de sodio e &gua para dentro das células,
com consequente desidratacdo e aumento da viscosidade das secre¢des mucosas, o que favorece
a obstrucdo de vias respiratdrias, pancreas e outros 6rgaos (Castellani et al., 2018).

Dentre as alteracOes genéticas, a mais relatada em quase 80 a 90% dos individuos é a
delta F508 (F508del), que € descrita pela delecdo de trés nucleotideos inseridos na regido do
codon 508 da proteina CFTR. Isso acarreta a perda de um aminoacido (a fenilalanina),
impedindo seu funcionamento normal e o espessamento das secrecdes (Férec; Scotet, 2020).

Em 1989, através do aperfeicoamento de técnicas voltadas a biologia molecular para
identificacdo da CFTR, mais de 2000 mutagGes foram descritas no gene (Joynt; Cutting;
Sharma, 2022). Essas mutacdes foram classificadas de acordo com o impacto que exercem
sobre a sintese, processamento ou funcdo do gene CFTR (Southern et al., 2019). Com base no
mecanismo molecular alterado, as mutagBes genéticas sdo divididas em seis classes,
classificando-se em graves (classes I, 1l e I11) e leves (classes IV, V e VI) (De Boeck; Zolin,
2017).

A mutacdo de classe | € encontrada em aproximadamente 10% dos individuos com FC
em todo o mundo. Devido a essa mutacdo, a proteina CFTR ndo € sintetizada. MutacGes de
classe 11 sdo as mais comuns no gene CFTR, provocando um defeito na sintese da CFTR. Como
resultado, uma quantidade minima de CFTR funcional atinge a membrana apical. Muta¢des de
classe Ill sdo caracterizadas por defeito na maturacdo da CFTR, causando uma reducao
significativa no tempo de abertura do canal de cloreto (CFTR) (Chen; Shen; Zheng, 2021). As
mutacdes de classe IV geram um defeito na condutancia da CFTR e, mesmo quando este se
encontra aberto, ha reducdo da funcdo da CFTR. Nas classes de mutagdo Il e IV, a proteina
CFTR atinge a superficie das células, porém tais mutacfes impedem o canal de realizar sua
funcdo corretamente. Em mutag6es de classe V, ocorre a reducdo parcial da funcdo da CFTR.
As mutacdes de classe VI sdo raras, resultam em degradacgéo gradativa e progressiva da CFTR
e contribuem para quantidades reduzidas de CFTR funcional na superficie celular por causa da
diminuicdo da estabilidade da proteina (Burgener; Moss, 2018; De Boeck; Zolin, 2017).

Por meio do diagnostico molecular, é possivel caracterizar as mutag@es dos individuos
afetados e, a partir disso, realizar a triagem populacional, propor métodos de prevencao através
do aconselhamento genético e tratar os individuos, relacionando o genotipo com o fendtipo e
terapia clinica (Farrell; Rock; Baker, 2020; Terlizzi et al., 2018). Recentes avan¢os no
tratamento da FC foi alcancado com a utilizagdo de novas intervengdes farmacoldgicas,

denominadas moduladores da CFTR (Ong; Ramsey, 2023). A identificacdo da estrutura e
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funcdo da CFTR facilitou o desenvolvimento destas pequenas moléculas moduladoras de CFTR
que melhoraram a satde de mais de 90% das pessoas com FC (Shteinberg et al., 2021). Trata-
se de moléculas que atuam em variantes especificas ou classes/terapéuticas de variantes e que
tem proporcionado melhora na sobrevida, aumento substancial no volume expiratério forcado
no primeiro segundo (VEF1) em aproximadamente 10%, menos exacerbacdes, maior ganho de
peso e melhores indices de qualidade de vida (QV) e func¢do pulmonar de pessoas com FC (da
Silva Filho et al., 2021; Dreano et al., 2023).

O desenvolvimento terapia moduladora altamente eficaz, foi um grande avanco
(Middleton et al., 2019). A combinag&o de dois corretores com diferentes mecanismos de acéo
(tezacaftor e ivacaftor) demonstrou restaurar a funcdo F508del CFTR para niveis muito
elevados, tanto em laboratorio como em ensaios clinicos, com efeito significativo para
homozigotos F508del (Shteinberg et al., 2021). A Food and Drug Administration (FDA) dos
EUA expandiu o uso de elexacaftor/tezacaftor/ivacaftor (ETI), denominada terapia tripla, para
incluir outras variantes causadoras de FC conhecidas por apresentarem defeitos moleculares
semelhantes aos da F508del com base em dados in vitro que mostraram melhorar a expressao
funcional da CFTR. Infelizmente, outras agéncias, como a European Medicines Agency
(EMA), ainda ndo liberaram o acesso aos medicamentos para outras variantes de FC (Dreano
et al., 2023). No Brasil, conforme a Portaria Conjunta SAES/SECTICS n° 5, de 30/04/24, para
0 uso de ETI, as pessoas com FC devem apresentar idade igual ou maior do que 6 anos e pelo
menos uma mutacdo F508del no gene CFTR (Brasil, 2024).

Fibrose cistica - Aspectos epidemioldgicos e clinicos

A FC é acondicdo autossdmica recessiva, limitante da vida, mais comum em populacdes
caucasianas, afetando mais de 70.000 pessoas em todo 0 mundo (Joynt; Cutting; Sharma, 2022).
Sua incidéncia é 1:5000 nascidos vivos na Europa, Estados Unidos da América (EUA) e Canada
(Ong; Ramsey, 2023). No relatdrio anual de registros de 2022 do Canada, havia um total de
4.445 individuos com FC que compareceram a uma das 41 clinicas de FC credenciadas. Desse
namero, 80 foram recém-diagnosticados. Dos 4.445 notificados em 2022, 66% eram do sexo
masculino e 46% do sexo feminino (Cystic Fibrosis Canada, 2022).

Nos EUA, a Cystic Fibrosis Foundation incluiu, em 2022, no registro de dados 32.621
pessoas, sendo 752 novos casos. Nesse registro, os adultos com idade >18 anos corresponderam
a 59,4%, e as etnias se distribuiram da seguinte forma: caucasianos com 91,2%; afro-

americanos com 3,5%; e outras ragas com 5,1% (Fibrosis Foundation, 2022).
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O European Cystic Fibrosis Society Patient Registry (ECFSPR) coleta dados
demogréficos e clinicos de individuos com FC na Europa (European Cystic Fibrosis Society,
2021). O banco de dados desse registro inclui informacdes de mais de 54.000 pessoas com FC,
de 40 paises, e dados longitudinais de 2008 a 2021. Dos registros demograficos no ECFSPR, 0
Reino Unido possui 0 maior numero de pacientes registrados (10.907), seguido por Franca
(7136), Alemanha (6.789) e Italia (5.994) (European Cystic Fibrosis Society, 2021). Um estudo
longitudinal usando dados de registro de pacientes do Reino Unido, com projecdes de sobrevida
para pessoas com FC usando caracteristicas basais, apresentou curvas estimadas de sobrevida
para homozigotos F508del. Nos homens homozigotos F508del, a mediana da idade de
sobrevida foi de 52 anos com intervalo de confianca (IC 95% 50-55 anos), tenho havido um
aumento de quase 7 anos na mediana da idade (Keogh et al., 2018).

A FC raramente ocorre na populacéo asiatica, sendo que a incidéncia varia de 1:10.000
a 1:40.750 entre os diferentes paises asiaticos (Guo et al., 2018). A morbidade da FC no Japéo
é de 1:350.000. Na China, um estudo de coorte em criancas com dados de sequenciamento de
exoma clinico, estimou a prevaléncia média em 1/128.434 casos de FC em chineses (Ni et al.,
2022; Qiu et al., 2018).

No Brasil, estima-se que a incidéncia de FC seja de 1:7.500 nascidos vivos; porém,
apresenta diferencas regionais, com valores mais elevados nos estados da regido Sudeste (da
Silva Filho et al., 2021). E menos frequente em negros (1:17.000) (Athanazio et al., 2017;
Elborn, 2016; Registro Brasileiro de Fibrose Cistic, 2022). O efeito das etnias na incidéncia de
FC tem destacado, variando de 1:1.600 criancas brasileiras de heranca europeia para 1:14.000
criangas brasileiras de origem africana (Bell et al., 2019).

De acordo com o ultimo relatério anual de 2021 do Registro Brasileiro de Fibrose
Cistica (REBRAFC), que contém aspectos demograficos de diagnostico e tratamento de
pessoas com FC no Brasil, houve 219 novos registros. Apresentaram o numero total de 6.427
pessoas com FC, destes, 15 eram estrangeiros e 5.993 com dados de seguimento nos centros de
referéncia brasileiros. A distribui¢do dos portadores de FC por regido de nascimento apresentou
0 Sudeste com 2.839 (46,4%) e, em segundo lugar, a regido Sul com 1.401 (22,9%). Os estados
brasileiros com maior nimero de registros no REBRAFC foram, respectivamente, Sdo Paulo
(1.594), Minas Gerais (754), Rio Grande do Sul (655), Bahia (490) e Rio de Janeiro (481)
(Grupo Brasileiro de Estudos de Fibrose Cistica, 2021).

O diagndstico de FC é realizado com rastreio neonatal positivo, uma ou mais
manifestacdes clinicas sugestivas e na confirmacédo da disfuncao da proteina CFTR. O teste de

suor (medida da concentracdo de cloretos no suor) € o principal exame que confirma o
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diagndstico de FC (Barry; Simmonds, 2023), seguido por testes de analise genética e testes
fisiologicos para disfuncBes da CFTR (Castellani et al., 2019). Concentracdo de cloretos no
suor superiores a 60 mmEg/L ou duas mutacGes genéticas no gene CFTR confirma o
diagnostico (Farrell et al., 2017; Zampoli, 2019).

A pesquisa da diferenca de potencial nasal ou a medida da corrente intestinal sdo outras
maneiras de se demonstrar a disfuncdo da proteina CFTR, mas séo usados principalmente em
pesquisa clinica (Castellani et al., 2019). Entretanto, é importante salientar que a precocidade
no diagndstico € fundamental, por se tratar de uma doenca com complicacdes clinicas
multissisttmicas e abordagem multidisciplinar envolvendo importantes associagoes
socioecondmicas (Chen; Shen; Zheng, 2021; Savant; McColley, 2017).

As manifestacdes clinicas da disfuncdo da CFTR causam um espectro de doenca, com
uma gama de gravidade variavel dependendo do nimero de érgdos ou tecidos glandulares
exocrinos envolvidos. Por exemplo, as doengas do péancreas, figado e pulmdo pode estar
presente desde o nascimento até os 5 anos, enquanto a auséncia bilateral congénita do ducto
deferente no trato reprodutivo masculino as vezes pode ser a Unica caracteristica notavel da FC
no adulto (Castellani et al., 2019; de Souza et al., 2018).

O envolvimento pulmonar é considerado o mais critico em gravidade e letalidade (Ong;
Ramsey, 2023). Entretanto, ha manifestacdes frequentes também no sistema digestivo, entre as
quais se destacam a esteatorreia (por insuficiéncia pancreatica exdcrina) e o ileo meconial, que
é considerado uma manifestacao precoce da FC (Sathe; Houwen, 2017). Ainda estdo envolvidos
a nutricdo com um dispéndio calorico e hipercatabdlico, a secrecdo anormal de eletrdlitos no
suor e a marca caracteristica da enfermidade que é a deplecdo eletrolitica e que pode levar a
desidratacdo aguda pelo calor (Savant; McColley, 2017).

A doenca pulmonar é a causa principal de morbidade e mortalidade na FC (Pastré et al.,
2014). Ocorrem progressivos ciclos de infeccdes e inflamacGes, que culminam em faléncia
pulmonar (Durda-Masny et al., 2021). Ao nascer, 0s pulmdes ndo apresentam lesdes, sendo
anatomicamente e histologicamente normais (Cantin et al., 2015). As infecgGes repetidas levam
a dilatacdo e hipertrofia das glandulas mucosas, seguida de metaplasia escamosa do epitélio,
presenca de “rolhas” de muco nas vias dreas, alteragdes ciliares secundérias e infiltrados
linfocitarios na submucosa. Em geral, estes individuos evoluem com hemoptises e
bronquiectasias (Chen; Shen; Zheng, 2021; Elborn, 2016). Em geral, as complica¢des na FC se
tornam mais comuns e se agravam a medida em que os pacientes envelhecem, sobretudo

naqueles com doenca pulmonar grave (Pastré et al., 2014; Smyth et al., 2014).
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Os avangos no tratamento da FC foram alguns dos fatores que contribuiram para a
melhora na sobrevida desses individuos (Castellani et al., 2018) e para o surgimento de novos
desafios no acompanhamento de individuos com FC em decorréncia do envelhecimento gradual
que tem ocorrido nesta populacéo (Barry; Simmonds, 2023; McBennett; Davis, 2022). Apesar
de ter ocorrido um aumento na sobrevida e avan¢os na terapéutica, a demora no diagndstico de
FC e as discrepancias no acesso ao tratamento pode ser um agravante, pois a idade de inicio da
doenca e a gravidade dos sintomas podem resultar de niveis altamente variaveis de disfuncédo
da CFTR (da Silva Filho et al., 2021; Farrell et al., 2017).

Qualidade de vida em adultos com fibrose cistica

Embora a FC ainda seja considerada incurdvel em 2023, a sobrevida dos pacientes
aumentou significativamente nas Ultimas décadas (Barry; Simmonds, 2023), devido aos
avancos significativos no seu diagndstico precoce (Bienvenu; Lopez; Girodon, 2020), melhores
abordagens no tratamento dos sintomas respiratdrios e gastrointestinais e, ainda, melhorias no
estado nutricional (Bell et al., 2019; Farrell et al., 2017). Na ultima década, apenas o tratamento
dos sintomas era disponivel. Atualmente o uso de moduladores da CFTR tem demonstrado uma
mudanca significativa na melhora da qualidade de vida dos pacientes (Bierlaagh et al., 2021,
Ong; Ramsey, 2023).

Metade da populacdo atual de FC nos paises desenvolvidos consiste em adultos (Cystic
Fibrosis Canada, 2018). Os sintomas da FC e seu tratamento complexo impdem um alto dnus
para os portadores de FC e seus responsaveis, eventualmente aumentando seus niveis de
estresse e afetando a qualidade de vida (QV) (Cronly et al., 2019a; Ribeiro Moco et al., 2015).

A qualidade de vida relacionada a satde (QVRS) deve ser mensurada para avaliar 0s
sintomas e as atividades da vida diaria (AVD) do paciente, que podem estar reduzidas de acordo
com alguns fatores tipicos da FC, conforme segue: comprometimento do sistema metabdlico;
infecces pulmonares cronicas; deficiéncia nutricional; perda de densidade mineral 0ssea;
fraqueza muscular periférica; e aumento do nimero de exacerbagdes (Almeida et al., 2021;
Arikan et al., 2015). A QVRS € uma construgdo multidimensional compreendendo pelo menos
0 beme-estar psicologico, fisico e social, sob a perspectiva do individuo com FC. A inclusdo da
QVRS como uma medida de desfecho nos ensaios clinicos de FC esta se tornando cada vez
mais comum e relevante (Dill et al., 2013; Varkki, 2022).

A FDA, nos EUA, quanto a EMA reconheceu formalmente a importancia da aplicacéo

de questionarios aos pacientes. Através das respostas relatadas pelos proprios pacientes, estes
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sdo utilizados como resultados primarios ou secundarios durante o processo de aprovagédo de
medicamentos (Dreano et al., 2023; Food and Drug Administration, 2009) em pacientes com
FC.

A avaliacdo da QVRS ¢ vista como um complemento de medidas padréo de gravidade
da doenca, como o volume expiratorio for¢ado no primeiro segundo (VEF1), o indice de massa
corporea (IMC) e a sobrevida. A énfase nos resultados relatados pelos pacientes levou a um
aumento da utilizacdo de questionarios nos ensaios clinicos (Cronly et al., 2019b).

No passado, a avaliacdo da QVRS foi aplicada indiscriminadamente. Houve falta de
especializacdo e conhecimento entre os pesquisadores. A QVRS foi considerada facil de medir
e/ou ndo muito importante. Essa abordagem resultou em baixa qualidade dos dados e resultados
ndo confiaveis sobre os tratamentos realizados (Abbott et al., 2011). Ao mensurar a QVRS, o0
objetivo € delinear questbes importantes para melhorar a pratica, para que aqueles que medem
e a realizam em ensaios clinicos possam produzir resultados clinicamente e cientificamente
validos (Cohen et al., 2011).

Em 1996, foi desenvolvida e validada na Franca uma medida especifica de QVRS
através de um questionario para pacientes com FC (Launois; Reboul-Marty; Henry, 1996).
Posteriormente, ele foi traduzido e validado para o Inglés com a denominagdo de Cystic
Fibrosis Questionnaire (CFQ) (Quittner et al., 2000). Uma versédo revisada do CFQ foi
realizada em 2003, denominada CFQ-R. Em 2006, foi traduzido e vélido para a Lingua
Portuguesa (Rozov et al., 2006). O questionario de fibrose cistica revisado (CFQ-R) é uma
medida de QVRS validada, especifica da FC, que avalia os aspectos fisicos e psicossociais da
salde dos individuos com a enfermidade (Ancel et al., 2022; Ronit et al., 2017; Rozov et al.,
2006).

Quatro versdes validadas do CFQ-R foram adaptadas para: a) autorrelato para
adolescentes e adultos, com 14 anos ou mais (CFQ-R Adolescente / Adulto); b) autorrelato para
criancas de 12 a 13 anos; c¢) versdo administrada pelo entrevistador para criangas de 6 a 11 anos;
d) versdo dos pais e/ou cuidadores de criancas de 6 a 13 anos (Gancz et al., 2018). A versédo
(adolescente/adulto) do CFQ-R avalia 12 dominios, conforme segue: fisico; papel social,
vitalidade; emocional; social; imagem corporal; alimentar; tratamento; salde; peso;
respiratorio; e digestivo. Cada dominio € composto por um numero variavel de perguntas
autorrelatadas com quatro respostas possiveis, com um total de 50 perguntas. As pontuacoes
variam de 0 a 100, com pontuag¢des mais altas indicando melhores resultados na QVRS (Olveira
et al., 2016; Ronit et al., 2017).
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Um estudo multicéntrico longitudinal de adultos com FC utilizou varidveis clinicas
como o VEF, a frequéncia de exacerbagdo pulmonar e o peso, sendo que estas variaveis foram
correlacionadas com as subescalas do CFQ-R. Na populagéo do estudo, os dominios fisicos do
CFQ-R, como sintomas respiratorios, eram estaveis. Em contraste, as alteracbes em varios
dominios psicossociais do CFQ-R apontaram que a diferenciacdo entre as trajetorias fisica e
psicossocial na saude entre adultos com FC é fundamental na avaliacéo dos resultados relatados
pelos pacientes (Dill et al., 2013).

Os sintomas de depressdo e ansiedade foram avaliados numa coorte espanhola que
incluiu 10 centros espanhdis no Estudo Epidemiolégico Internacional de Depressdo (TIDES),
através da Escala Hospitalar de Ansiedade e Depressdo (HADS) e do CFQ-R. Os resultados
obtidos nesse estudo permitiram concluir que a depressdo e a ansiedade exercem grande
influéncia na QVRS de pacientes com FC, as vezes até mais do que as variaveis fisicas (Olveira
etal., 2016).

Apesar de varios estudos terem associado em seus resultados utilizando o CFQ-R em
adolescentes e adultos com FC, o VEF1% abaixo do previsto e as exacerbacdes pulmonares
apresentem amplo impacto na piora da QVRS dos pacientes (Ancel et al., 2022; Gancz et al.,
2018; Maras et al., 2019; Tomaszek et al., 2019). Varios estudos também verificaram uma alta
prevaléncia de aspectos psicossociais associados a varias consequéncias prejudiciais a salde,
incluindo piora na adesdo aos tratamentos, agravamento da funcdo pulmonar, menor indice de
massa corporal (IMC), aumento de custos na hospitalizacdo e diminuicdo da QVRS (Flewelling
et al., 2019; Olveira et al., 2016; Riekert et al., 2007).

Visando tornar a utilizacdo do CFQ-R mais acessivel e otimizado quanto aos resultados,
um estudo espanhol validou a versdo eletrbnica do questionario através da comparagdo das
respostas realizadas no papel versus online. Os resultados obtidos no estudo constataram uma
alta concordancia entre a versao eletrénica e a copia em papel, com correlagcdes acima de 0,9
em todos os dominios (Solé et al., 2018). Outro estudo disponibilizou uma plataforma eletrénica
para facilitar a implementacdo do CFQ-R, visando a geracdo de dados de alta qualidade, coleta
consistente e resultados que possam impactar positivamente nos tratamentos viabilizados para
a QVRS (Ronit et al., 2017).

Funcéo pulmonar em adultos com fibrose cistica

A funcédo pulmonar é o maior preditor de expectativa de vida na FC (Dasenbrook et al.,

2020). A doenca pulmonar ainda é o principal determinante da mortalidade e morbidade em
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pacientes com a doenca (Kapnadak et al., 2020). Estes apresentam, em 95% dos casos, um
declinio progressivo da funcdo pulmonar, que € atribuido principalmente aos ciclos viciosos
recorrentes de infeccdo pulmonar, inflamacéo e obstrucéo das vias aéreas (Elborn, 2016; Moco
et al., 2013; Silva et al., 2022). Os baixos valores de funcdo pulmonar associam-se com
desnutri¢do, sendo os resultados de fungdo pulmonar ainda mais baixos quando ha colonizagéo
concomitante por P. aeruginosa (Steinkamp; Wiedemann, 2002).

Adultos com FC sdo amplamente descritos com padrdo obstrutivo que ocorre pela
limitacdo ao fluxo expiratorio, decorrente do processo inflamatorio cronico das paredes
brénquicas, perda da retracdo elastica pulmonar e aprisionamento aéreo. O padréo obstrutivo
na espirometria desses pacientes mostra uma reducgéo da razdo VEF/capacidade vital forcada
(CVF), que é acompanhada em geral por queda associada da CVF, seja por restricdo associada
ou por aumento do volume residual (Dasenbrook et al., 2020; Horsley; Siddiqui, 2015).
Adicionalmente, um processo ventilatorio restritivo “puro” pode estar presente em decorréncia
de atelectasias e fibrose pulmonar (Pereira et al., 2011).

Neste contexto, a espirometria € um método ndo invasivo que fornece informacdes
valiosas sobre a funcao pulmonar do paciente. Na literatura, € consagrada como o0 método mais
difundido de avaliacdo da fungdo pulmonar, através da mensuracdo do VEFi, da CVF e da
relagdo entre VEF:/CVF (Silva et al., 2022). Além do mais, a espirometria é usada como
ferramenta de andlise da resposta clinica e como fator prognéstico em portadores de FC (Caley
et al., 2021). Os valores expressos dependem de idade, género e altura, e sdo mensurados
através de uma manobra de expiracdo forcada ap6s uma inspiracdo maxima. Os resultados sao
expressos em percentagem dos valores preditos (Pereira; Sato; Rodrigues, 2007).

Em geral, o comprometimento da funcdo pulmonar em pacientes com FC é quantificado
pela mensuracdo do VEF, expresso em porcentagem do previsto. Esse parametro € um dos
principais marcadores que afetam a tomada de decisdo clinica quanto a alteracdo ou
intensificacdo dos esquemas terapéuticos empregados em pacientes com FC (Dasenbrook et al.,
2020; Konstan et al., 2010). O VEF: é a medida de funcdo pulmonar clinicamente mais utilizada
nessa populagdo (De Aquino; Rodrigues; Da Silva-Filho, 2022; Morrow et al., 2008). Na FC,
valores de VEF1 menores que 30% estéo relacionados com maiores taxas de mortalidade, sendo
indicativo de transplante pulmonar (Kapnadak et al., 2020). A reducdo da funcdo pulmonar
associada a intolerancia ao exercicio causa um processo que leva o paciente a inatividade fisica
progressiva (Cox; Holland, 2019). Entretanto, apenas um terco da variabilidade da capacidade

de exercicio de pessoas com FC pode ser explicada pelos testes de fungdo pulmonar (TFP) em
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repouso, apontando que outros fatores devem contribuir para a mé performance ao esforgo
(Almajed; Lands, 2012).

Forca muscular periférica em adultos com fibrose cistica

Na FC, a perda de massa muscular e a progressiva diminuicdo da for¢ca muscular
periférica sdo provocadas por uma capacidade ventilatoria reduzida, que promove alteracoes
adaptativas no sistema muscular esquelético (Arikan et al., 2015; Neri et al., 2022; Troosters et
al., 2009).

A fraqueza muscular periférica é bastante prevalente em pacientes adultos com FC. Uma
reducdo de 25 a 35% na forca do quadriceps é observada em comparacdo com a de adultos
saudaveis (Elkin et al., 2000; Pinet et al., 2003; Sheppard et al., 2019). A fraqueza do
quadriceps esta diretamente relacionada & intolerancia ao exercicio nesses pacientes (Troosters
et al., 2009). Além disso, a diminui¢do da massa muscular e a intolerancia ao exercicio estéo
associados a um pior prognéstico (Fogarty et al., 2012). E provéavel que a inatividade fisica seja
um importante fator da fraqueza muscular na FC (Gruet; Troosters; Verges, 2017; Sheppard et
al., 2019).

A forga de preensdo manual (FPM) tornou-se uma importante ferramenta na avaliagéo
dos pacientes com FC. Quando reduzida, a FPM est4 associada a piores scores de variaveis
respiratérias como VEF: e CVF e, ainda, maior nimero de exacerbacdes pulmonares
(Contreras-Bolivar et al., 2021).

Um estudo avaliou a prevaléncia de fraqueza muscular periférica e sua relacdo com
inatividade fisica em adultos com FC (Troosters et al., 2009). Os autores compararam a forca
de quadriceps e de punho entre 64 individuos com FC e 20 individuos saudaveis. Os resultados
mostraram que a forca de quadriceps e de punho foram significativamente menores nos
pacientes com FC, evidenciando a diminuicao da forca muscular periférica. A reducédo da forca
muscular periférica ocorre pela oxidacdo do musculo esquelético nos individuos com FC,
guando esses sdo comparados com saudaveis (Arikan et al., 2015). Além do mais, a capacidade
oxidativa do masculo esquelético e a idade na FC estdo associados a gravidade da doenga.
Portanto, representa outro fator potencial que pode contribuir para o déficit da capacidade
oxidativa do musculo esquelético, com perda da forca muscular observada na FC em pacientes
mais velhos (Erickson et al., 2015; Kim, 2018). A inflamacdo, a hipoxemia, o estresse
oxidativo, as exacerbagdes e 0 uso de corticosteroides promovem a disfungdo dos musculos

esqueléticos (Burghard et al., 2022; Penafortes et al., 2013).
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Outro estudo identificou que a forgca muscular inspiratoria, a funcéo pulmonar e o estado
nutricional afetam o desempenho da caminhada e da corrida (Saglam et al., 2016). Em
contraste, Contreras-Bolivar et al. (2021) mostraram que a idade e a fungdo pulmonar
influenciam o desempenho da caminhada na FC.

O estudo da relacdo entre reducdo da tolerancia a atividade fisica e fraqueza muscular
pode promover medidas destinadas ao fortalecimento dos masculos periféricos, resultando em
melhora da capacidade funcional e melhor desempenho em AVD (Rovedder et al., 2019). As
prescricdes de exercicios podem se concentrar em um grupo muscular especifico, reduzindo a
fadiga, pois nem todos os musculos dos membros podem ser igualmente afetados na FC (Gruet;
Troosters; Verges, 2017). Assim, deve-se considerar a estratificacdo de subgrupos de acordo

com a idade, o sexo e a gravidade da doenca (Curran et al., 2022).

Capacidade funcional em adultos com fibrose cistica

Alterac6es na funcdo pulmonar por colonizacgéo de bactérias cada vez mais patogénicas
e resistentes aos medicamentos, frequéncia e gravidade de exacerbacGes pulmonares,
comorbidades enddcrinas e fatores relacionados a nutricdo influenciam na capacidade ao
exercicio, principalmente porque a expectativa de vida util da FC continua aumentando com o
avanco das terapias (Britto; Ratjen; Clancy, 2022; Shei et al., 2019).

A progressdo da doenca pulmonar leva ao declinio da capacidade para a préatica de
atividade fisica e, consequentemente, a inatividade (Almajed; Lands, 2012). A anélise da
capacidade méxima desses individuos para realizarem suas atividades reflete a capacidade
funcional (Barry et al., 2008). Apesar das evidéncias de que o exercicio em pessoas com FC
melhora a capacidade aerdbica e, assim, reduz a mortalidade (Radtke et al., 2017), um dos
desafios mais significativos é garantir o engajamento dos pacientes em atividade fisica habitual
(White; Stiller; Haensel, 2007).

A capacidade de exercicio € um marcador prognostico reconhecido no manejo de
pacientes com FC. O carater multissistémico da enfermidade repercute em importantes
comprometimentos clinicos, que apresentam progressiva limitacdo ao exercicio, reducdo das
AVD e, por consequéncia, refletem em uma queda da QVRS desses pacientes (Chaves et al.,
2007; Gruet; Troosters; Verges, 2017; Ziegler et al., 2007).

Os programas de exercicios fisicos sdo amplamente recomendados como parte rotineira
do tratamento da FC (Radtke et al., 2017). Além dos beneficios destacados pela populagdo em

geral, é recomendada a realizacdo de exercicio fisico para a manutencdo da capacidade
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funcional durante o esfor¢o e a diminui¢do do declinio da funcéo respiratéria no intuito de
facilitar técnicas de depuracdo das vias aéreas. Outros beneficios dos exercicios fisicos incluem
0 aumento da densidade mineral dssea e a manutencdo da forca muscular, flexibilidade e
postura (Cox; Holland, 2017; Habib et al., 2015).

A limitac8o para a realizacdo das AVD esta relacionada com a diminui¢&o da capacidade
funcional e da intolerancia ao exercicio (Ribeiro Mogo et al., 2015; Rovedder et al., 2019).
Esses indicadores tém sido demonstrados por serem um dos principais preditores de
prognostico da doenca, incluindo a mortalidade (Noh et al., 2017; Pastré et al., 2014; Troosters
et al., 2009). As medidas de capacidade funcional tém sido cada vez mais utilizadas em adultos
com FC, visando o acompanhamento da progressdo da doenca e a avaliagcdo dos efeitos do
tratamento para o prognéstico dos individuos e sua capacidade para o exercicio (Okuro et al.,
2017; Ribeiro Moco et al., 2015).

Assim, avaliar a capacidade funcional é fundamental na pratica clinica e na pesquisa,
pois fornece informacdes sobre o grau de limitagdo imposto pelo exercicio e a consequéncia
dessa limitacdo na vida do individuo com FC (Radtke et al., 2017; Savi et al., 2013). A
avaliacdo da capacidade funcional pode ocorrer por testes de esforco maximo (com ou sem a
mensuracao de gases expirados), testes submaximos, escalas ou questionarios (Arikan et al.,
2015; Athanazio et al., 2017). A deciséo de utilizar um teste de esforgo maximo ou subméximo
depende, em grande parte, das razdes para a execucao do teste e do tipo de individuo a ser
testado (Burghard et al., 2022; Guimaraes; Stein; Vilas-Boas, 2003). O teste de exercicio
cardiopulmonar (TECP) é considerado padrdo-ouro na avaliacdo da capacidade fisica maxima.
Entretanto, o TECP muitas vezes é inviavel em individuos com limitada capacidade funcional
quando submetido ao esforco fisico méximo, como é o caso da maioria dos portadores de FC
e, além do mais, requer a disponibilidade de equipamento e de recursos humanos apropriados
e altamente especializados (Agarwala; Salzman, 2020; Herdy et al., 2016). Dessa forma, 0s
testes submaximos sdo utilizados em avaliacGes periddicas da capacidade subméxima de
exercicio, onde o paciente é instruido a realizar a atividade na velocidade méxima possivel. A
maioria desses testes submaximos é factivel, de baixo custo e esta validada em diversas
populagdes (Crapo et al., 2002; Monteiro et al., 2014; Skumlien et al., 2006; Spruit et al., 2010).

Dentre os testes subméximos de exercicio, ha o teste de caminhada de seis minutos
(TC6%), que ¢ atualmente o mais utilizado na pratica rotineira de pessoas com FC (Agarwala;
Salzman, 2020). No TC6’, a distancia percorrida € utilizada como o principal parametro para
avaliar a capacidade funcional durante o exercicio (Crapo et al., 2002). Além dele, ha o teste

Shuttle (SWT) que apresenta 12 estdgios com um minuto de duragdo cada. A velocidade de
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caminhada é determinada por meio de dois tipos diferentes de sinais sonoros: a) um sinal (bipe)
unico que indica mudanca de direcdo; b) um sinal (bipe) triplo que indica mudanca de dire¢do
e de estagio (Zainuldin; Mackey; Alison, 2012). Ja o teste do degrau de seis minutos (TD6) é
de simples execucao, baixo custo e avalia a capacidade submaxima para o exercicio. Nele, o
paciente é orientado a subir e descer um degrau durante seis minutos (Ritti-Dias; Quintella,
2021).

Embora os testes submaximos anteriormente citados realizem a avaliacdo da capacidade
funcional, nenhum deles utiliza os membros superiores (MMSS) em AVD como ocorre no teste
de AVD-Glittre (TGlittre). Este teste é seguro, de facil administracdo e inclui atividades
funcionais como levantar-se de uma cadeira, caminhar com peso em uma mochila e transportar
pesos de diferentes prateleiras (Alexandre et al., 2021; de Oliveira et al., 2022; dos Santos et
al., 2016; Figueiredo et al., 2022; Martins et al., 2019; Monteiro et al., 2017; Nonato et al.,
2020; Silva et al., 2019). Além do mais, o TGlittre requer menor espago que o TC6’ que é
considerado como referéncia para a avaliagdo da capacidade subméxima ao esforco (Andrade
et al., 2018; Crapo et al., 2002).

O teste de AVD-Glittre

O TGilittre € uma medida funcional desenvolvida e validada inicialmente para pacientes
com doenca pulmonar obstrutiva crénica (DPOC) (Skumlien et al., 2006). O teste apresenta
diversas tarefas como caminhar, sentar e levantar, subir e descer degraus, alcance, preensao e
deslocamento de peso. Os individuos iniciam o teste sentados em uma cadeira. Em seguida, sdo
instruidos a se levantarem e andarem por um corredor de 10 m, passando por uma escada que
se encontra na metade desse corredor (5 m), até chegar a uma estante. As prateleiras da estante
ficam posicionadas na altura da cintura escapular e da cintura pélvica. O individuo deve mover
trés pesos, de 1 kg cada, a partir da prateleira superior para a prateleira mais baixa e, depois,
para o chdo. A seguir, ele realiza 0 movimento reverso, até colocar os pesos na prateleira

superior. Ap@s, retorna para a cadeira e inicia novo percurso (Figura 1, a seguir).



Figura 1 — Participante realizando o teste de AVD-Glittre

o l ' LA\ 'r

Fonte: A autora, 2024.
Legenda: A = sentada em uma cadeira; B = subindo degraus; C = movendo objetos de uma

prateleira; D= retornando do percurso.
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O teste termina quando o individuo completa cinco percursos completos. O paciente é
instruido a realizar o percurso o mais rapido possivel. Nao € dado nenhum incentivo verbal
durante 0 exame e 0s pacientes devem usar uma mochila contendo um peso de 2,5 kg (mulheres)
ou 5 kg (homens), que simula a utilizacdo de oxigénio suplementar.

No TGlittre a varidvel de desfecho é o tempo gasto para finalizar o exame (Skumlien et
al., 2006), sendo que este incorpora atividades tanto de MMSS quanto de membros inferiores
(MMII). Assim, 0 mesmo pode ser Gtil na pratica clinica devido a possibilidade de avaliacéo
global e direcionada para as necessidades do paciente. Além do mais, é factivel, avalia a
capacidade funcional e pode ser realizado num espaco fisico menor (10 m) quando comparado
com o TC6’ (Olimpio Junior et al., 2021; Silva et al., 2019).

O TGlittre demonstrou ser capaz de diferenciar individuos com DPOC de individuos
saudaveis, sendo que aqueles com DPOC apresentaram pior desempenho, maior grau de
dispneia e maior frequéncia cardiaca (Corréa et al., 2011). As respostas ventilatérias e
cardiovasculares geradas nesta avaliagdo sdo semelhantes as induzidas pelo TC6’ (Karloh et
al., 2014), o que indica que sdo comparaveis (Gulart et al., 2017).

O TGlittre parece ser mais especifico para avaliar as limitacdes das AVD. Os ajustes
fisioldgicos que ocorrem durante este exame podem refletir com precisao aqueles que ocorrem
nas atividades diarias dos pacientes (Karloh et al., 2014). Demonstrou-se uma forte correlacdo
quando comparado com o TC6’ em pacientes com DPOC, especialmente naqueles que
percorreram distancias mais longas no TC6’ (Corréa et al., 2011; Skumlien et al., 2006). Sua
validacdo foi feita para pacientes com doenca de Parkinson (Silva et al., 2019)e doenca
intersticial pulmonar (Alexandre et al., 2021).

Um estudo recente mostrou que, entre as multiplas tarefas do TGlittre, caminhar sobre
uma superficie plana e mover objetos de uma prateleira sdo as tarefas com maiores exigéncias
cardiovasculares e respiratdrias, enquanto a tarefa de sentar-se induziu menores exigéncias
fisioldgicas em pacientes com DPOC (Gulart et al., 2017).

Em criancas de 6-14 anos, o TGlittre adaptado comprovou ser uma avaliacéo valida e
confiavel da capacidade funcional de criancas saudaveis. Pode contribuir para avaliar a eficacia
de diversas terapias em criancas com diferentes doencas cronicas (Martins et al., 2019).

Além do mais, o TGlittre fornece informagdes complementares ao TC6’ na avaliagdo
funcional. Isso se deve ao fato de envolver outras atividades diferentes de caminhar, o que o
torna exequivel no cenério clinico tanto para a prescri¢do quanto para avaliacdo de resultados

de programas de reabilitacdo (Nébrega Junior et al., 2021).
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1 JUSTIFICATIVA

Uma vez que os adultos com FC passaram a ter um aumento expressivo da sobrevida
com o advento de pesquisas e novas terapias com moduladores da CFTR, alcangando a idade
adulta com a perspectiva do envelhecimento dessa populacéo (Bell et al., 2019; Coyne et al.,
2017; Ong; Ramsey, 2023), tem sido cada vez mais descrito o aparecimento de comorbidades
associadas (Elborn, 2016). Dentre elas, a intolerancia ao exercicio, que € uma manifestacdo
comum em pacientes com FC, contribui para a perda da capacidade funcional e interfere na
capacidade de execucdo de AVD (Hatziagorou et al., 2016). A equipe multidisciplinar de FC
deve trabalhar com o individuo para identificar fatores que afetam a adesdo, incluindo fatores
facilitadores e de reforco. Os testes submaximos também podem servir como uma ferramenta
motivacional. Pontos como a capacidade de exercicio, podem fornecer informacdes valiosas
sobre o funcionamento de multiplos sistemas organicos (cardiovascular, musculoesquelético,
respiratorio). Essas modalidades fornecem uma compreensdo mais abrangente do estado de
salde de um individuo (Southern et al., 2024).

A possibilidade de ter instrumentos que possam avaliar individualmente o
condicionamento cardiovascular e a tolerdncia ao exercicio em pessoas com FC é de extrema
importancia na pratica clinica (dos Santos et al., 2016; Rovedder et al., 2019). O Glitter tem
grande potencial para uso clinico em adultos com FC, pois atende a necessidade de uma
avaliacdo abrangente da funcéo fisica usando tarefas semelhantes as atividades da vida diaria
(Abelenda et al., 2024). Sendo assim, ha o propdsito de obter dados sobre as respostas do

TGlittre na populacdo de jovens adultos com FC acompanhando a evolucédo longitudinalmente.



28

2 HIPOTESE

Visto que adultos com FC tem uma deterioracao da funcdo pulmonar, nés hipotetizamos
que, ao lado da disfuncdo muscular periférica, a disfuncdo respiratéria também é um
contribuinte importante para reduzir o desempenho durante a realizagdo das tarefas do TGlittre.
Assim, o presente estudo buscou avaliar os determinantes do TGlittre em adultos com CF, além
de analisar a evolucdo clinica nessa populacdo através da reavaliacdo dentro do prazo de 12

meses apds a primeira avaliacao.
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3.1 Objetivo Geral

Avaliar a performance de adultos com FC para realizar o TGlittre, comparando-a com

0 TC6’ e com um grupo controle.

3.2 Objetivos Especificos:

b)

d)

e)

f)

avaliar a capacidade funcional subméaxima de adultos com FC através do
TGlittre e do TC6’;

correlacionar os resultados do TC6’ com o teste de TGlittre € com a
espirometria em pacientes com FC, entre as primeiras e segundas realizacfes
de ambos os testes e com um grupo controle;

analisar os resultados obtidos no TC6’ e no TGlittre, correlacionando com os
resultados obtidos no questionario de QVRS (CFQ-R);

apos 12 meses, reavaliar os pacientes com FC para comparar os valores da
linha de base (T1) com os valores obtidos 24 meses depois (T2) para todas
as variaveis;

apos 12 meses, avaliar a associacdo de ter realizado ou ndo atividade fisica
com forca muscular respiratéria, FPM, tempo de TGlittre, DTCE6',
espirometria e dominios do CFQ-R;

apos 12 meses, avaliar a associacdo de ter realizado ou ndo fisioterapia
respiratéria com forgca muscular respiratoria, FPM, tempo de TGlittre,
DTC6', espirometria e dominios do CFQ-R.
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4 METODOLOGIA

4.1 Desenho do Estudo

Trata-se de um estudo longitudinal observacional em pacientes >18 anos, de ambos os
sexos, com FC acompanhados regularmente no Ambulatério de Fibrose Cistica do Servico de
Pneumologia, da Policlinica Piquet Carneiro (PPC), da Universidade do Estado do Rio de
Janeiro (UERJ). Os participantes do estudo foram avaliados em dois momentos. A primeira
avaliacdo ocorreu entre abril de 2022 a marco de 2023, enquanto a segunda avaliacdo incluiu
somente 0s pacientes com FC e ocorreu no periodo entre abril de 2023 a marco de 2024.

O estudo foi desenhado para avaliar a performance do TGlittre nessa populagéo,
correlacionando com o TC6’ que € considerado o teste padrdo para avaliar capacidade funcional
em exame submaximo de esforco. Foram estabelecidas outras correlacdes, incluindo aquelas
com a espirometria e com os resultados obtidos no questionario de QV (CFQ-R).

O célculo amostral desse estudo foi realizado usando a distancia no TC6’ como a
principal variavel de avaliacdo, baseado num estudo prévio onde foi investigada a correlacéo
entre o teste de AVD-Glittre e 0 TC6’ em pacientes com DPOC (Skumlien et al., 2006). A
base encontrada para o tamanho do efeito foi de 0,382, que foi calculada a partir da diferenca
entre as médias da distancia do TC6’ (38 m) e seu correspondente desvio-padrdo (99,4 m). O
tamanho calculado amostral para abordar os objetivos do presente estudo usando correlation
point biserial mode com = 0,8 e a = 0,05 foi de 34 pacientes.

4.2 Participantes do Estudo

Foram recrutados consecutivamente pacientes >18 anos com diagndstico prévio de FC,
que foi realizado por historia clinica compativel com FC e dois testes do suor com ions cloretos
>60 mEqg/L e/ou duas mutacOes identificadas no gene CFTR (Chen; Shen; Zheng, 2021), que

estiveram em acompanhamento no Ambulatério de Fibrose Cistica da PPC-UERJ.
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4.3 Critérios de Inclusdo

Individuos com FC e idade >18 anos, de ambos os sexos. com estabilidade clinica da

doenca, sem sinais de exacerbacao pulmonar, segundo os critérios de Fuchs (Fuchs et al., 1994).

4.4 Critérios de Exclusao:

a) presenca de alteracbes cognitivas que impossibilitassem a realizacdo dos
testes;

b) presenca de doencas cardiacas, alteracdes osteomioarticulares, doencas
reumatolégicas ou afeccBes neuroldgicas ndo relacionadas a FC,
previamente diagnosticadas pelo corpo clinico do Ambulatério de Fibrose
Cistica da PPC-UERLJ.

4.5 Grupo Controle

Consecutivamente para a composi¢do do grupo controle, foram incluidos individuos
aparentemente saudaveis (sem histdria prévia de doenca cardiovascular, pulmonar, neurolégica,
muscular ou osteoarticular), com idade > 18 anos, porém sedentarios para a realizagdo das
avaliacdes funcionais.

Os individuos do grupo controle receberam as informagdes acerca das avaliacOes
realizadas: for¢ca muscular, TFP, TC6’ e o TGlittre.

Foi utilizado o International Physical Activity Questionnaire (IPAQ) (Questionario
Internacional de Atividade Fisica) — versdo curta - (ANEXO A), validado para Lingua
Portuguesa, em 2001 (Matsudo et al., 2012). O instrumento contém 8 questdes relacionadas a
frequéncia (dias por semana) e a duragdo (tempo por dia) da realizacdo de atividade da ultima
semana. Os tipos especificos de atividade sdo as seguintes: caminhadas; atividades de
intensidade moderada; e de intensidade vigorosa. Segundo o IPAQ (Matsudo et al., 2012), estas

atividades s@o definidas da seguinte forma:
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a) atividade fisica vigorosa: individuos que precisam de um grande esforgo
fisico e que a atividade o faca respirar muito mais forte que o normal;
b) atividade fisica moderada: sdo aquelas que precisam de algum esforco fisico

e que faca respirar um pouco mais forte que o normal.

Os dados do nivel de atividade fisica foram analisados com base nas orientages

fornecidas pelo Centro de Estudos do Laboratério de Aptiddo Fisica de Sdo Caetano do Sul

(CELAFISCS) e pelo Guidelines for Data Processing and Analysis of the International

Physical Activity Questionnaire (IPAQ, 2005) — forma curta e longa.

Escore categorico — trés niveis de atividade fisica sdo propostos:

1-

a)
b)

a)

Baixo:

nenhuma atividade é relata ou,

algumas atividades sdo relatadas, mas ndo o suficiente para atender as categorias 2
ou 3;

Moderado — um dos trés critérios a seguir:

3 ou mais dias de atividade vigorosa de pelo menos 20 minutos por dia ou,

5 ou mais dias de atividade intensa moderada e/ou caminhada de pelo menos 30
minutos por dia ou,

5 ou mais dias de qualquer combinagdo de caminhada ou atividade de intensidade
moderada ou intensidade vigorosa que atinjam pelo menos 600 metabolic equivalent
of task (MET) por minuto/semana.

Alto:

atividade de intensidade vigorosa em pelo menos 3 dias da semana e acumulando

1500 MET-minutos/semana ou,

b) 7 ou mais dias de qualquer combinacdo de caminhada ou atividade moderada,

vigorosa que acumulem pelo menos 3000 MET-minutos/semana.

Os individuos do grupo controle que apresentaram um escore categorico baixo foram

incluidos mediante autorizacdo, apds a assinatura do Termo de Consentimento Livre e
Esclarecido (TCLE) - (APENDICE A).
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5 PROTOCOLO DO ESTUDO

Os pacientes elegiveis foram convidados a participar do estudo apds a consulta medica
no Servico de Pneumologia da PPC. Os participantes receberam informacgdes acerca do
protocolo do estudo. Foram realizados avaliagdo de forca muscular e testes funcionais,
conforme segue: espirometria, TC6’, TGlittre e dinamometria manual de membros superiores.
Foi aplicado também o questionario CFQ-R (ANEXO B), que corresponde a perce¢cdo do
paciente sobre como conviver com a FC, contribuindo para uma melhor avaliagdo ao
tratamento. As avaliacOes foram realizadas por fisioterapeutas previamente treinados e
habilitados. Outros dados clinicos e sécio demograficos foram obtidos do prontuario médico
(ficha de avaliacéo - APENDICE B).

O fluxograma de recrutamento e avaliacdo de adultos com FC e do grupo controle é
mostrado na Figura 2, a seguir.
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Figura 2 — Fluxograma de recrutamento e avaliagcdo de pacientes adultos com FC e do grupo
controle

. : Pacientes FC
Pacientes FC (Adultos)- 2* Pessoas saudiveis

i N=34

. Critérios de Critérios de
Lot inclusdo e exclusdo inclusio e exclusio
inclusio e exclusio N=10

Espiromeiria

CFQR
Espirometria Dinamometria
manual/
PImax/PEmax
Teste e o Reteste: IPAQ
CFQR Tf‘ﬁ £ Dinamometria
Dinamometria TGhth'e manual/PImax/PEmax
manual/ N=24 Teste e o Reteste:
PImax/PEmax TC6’ e
Teste e o Reteste: TGlittre
TC6 e N=34
TGlittre N=34

Espirometria

Fonte: A autora, 2024.

Legenda: Fibrose cistica (FC); Termo de Consentimento Livre e Esclarecido (TCLE); Questionario de fibrose
cistica revisado (CFQ-R); Teste de caminhada de seis minutos (TC6’); Presséo inspiratéria maxima
(PImax); Pressdo expiratdria méxima (PEmax); Teste de atividades de vida diéria Glittre (TGlittre);
International Physical Activity Questionnaire (IPAQ).

5.1 Questionario de Qualidade de Vida Relacionada a Saude (QVRS) - Cystic Fibrosis
Questionnaire Revised (CFQ-R)

Nas ultimas décadas, a mensuracdo da QVRS tornou-se mais evidente. Os relatos de
QV devem incluir dominios fundamentais, como condi¢cdo da doenca, sintomas fisicos,
sintomas psicoldgicos, sintomas emocionais, estado funcional e estado social (Quittner et al.,
2005).

Para se ter boa QV é preciso que o individuo estabeleca uma relacdo entre os dominios
social, psicoldgico e fisico, inserindo suas expectativas no contexto em que vive. Além disso,
as medidas de QV fornecem informacdes sobre a avaliacdo do impacto de novos tratamentos,
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contribuindo para a adesao ao tratamento (Rozov et al., 2010). No presente estudo, 0s pacientes
responderam ao questionario CFQ-R, que foi traduzido e validado para a Lingua Portuguesa,
em 2006 (Rozov et al., 2006). A traducdo foi feita do questionario em inglés, constando de
quatro versdes, desenvolvidas segundo a faixa etaria dos pacientes. Neste estudo, utilizaremos
a faixa etéria acima de 14 anos (ANEXO B).

O CFQ-R para pacientes com 14 anos ou mais € composto de 50 questdes e estéa dividido

em quatro sessdes, conforme segue.

Sessdo |: Demogréfica
Data de nascimento, género, estado civil, etnia, escolaridade, profissdo ou atividade

exercida e frequéncia escolar/trabalho nas ultimas duas semanas.

Sesséo I1: QV (34 questdes)

Condicado fisica geral (cinco questdes). Dificuldades para a préatica de exercicios fisicos
(andar, correr, subir e descer escadas, carregar objetos).

Condicéo psicologica/emocional (sete questdes). As respostas estdo relacionadas a
frequéncia das condigdes como preocupacdo, cansago, disposicdo/energia, ocupacoes, tristeza
e sensacdo de bem-estar.

Percepcao da doenca, condicdo social e fisica (22 questdes).

No CFQ, as questdes estdo relacionadas com atividades sociais (convivio com amigos
e familiares), condicédo fisica (capacidade de esforco fisico e pratica de exercicios) e percepcao
da doenca e saude (aparéncia fisica e aceitacdo da doenca). Outros itens abordados consideram

alimentacdo, planejamento futuro e de como o tratamento influéncia nas atividades diérias.

Sessao I11: Escola, trabalho ou atividades diarias (quatro questdes)
A influéncia da FC nas AVD, como: frequéncia escolar/trabalho, realizagbes dos
objetivos pessoais, tanto na escola como no trabalho e atividades sociais (fazer compras, ir ao

banco, dentre outras).

Sessao 1V: Dificuldade com os sintomas - referentes as tltimas duas semanas (12 questdes)
Sinais e sintomas respiratorios, como aumento da quantidade de secrecdo, presenca de
tosse e expectoracdo, aspecto da secrecdo, fadiga e dispneia. Sinais e sintomas digestorios,

como: dificuldade para ganhar peso, diarreia, gases, dor abdominal e problemas alimentares.
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A partir das respostas das 50 questdes, estas serdo tabuladas em um sistema proprio do
teste, que fornece o resultado dos doze dominios avaliados (fisico, papel social, vitalidade,
emocional, social, imagem corporal, alimentar, tratamento, salde, peso, comprometimento
respiratorio e comprometimento digestivo).

Os escores de cada dominio variam de 0 a 100, sendo esse Ultimo a expressdo de muito
boa QV. De uma maneira geral, considera-se que os escores superiores a 50 refletem boa QV.
E de suma importancia ter o conhecimento da percepgdo de QV dos pacientes com FC incluidos
no estudo, visando avaliar a correlacdo entre os scores obtidos no CFQ com os resultados dos

testes funcionais.

5.2 Avaliacdo da Forca Muscular Periférica

A dinamometria manual dos MMSS foi realizada visando mensurar a forca isométrica
(estatica) do individuo. Existe intima relacdo da forca muscular com a capacidade funcional.
Logo, é importante avaliar a forca muscular dos membros superiores para estimar as
capacidades funcionais. Os pacientes estavam sentados em uma cadeira sem apoio para 0S
bracos.

A avaliacdo seguiu as recomendac6es da American Society of Hand Therapists (ASHT)
(Desrosiers et al., 1995). O membro superior dominante foi posicionado com o ombro em
rotacdo neutra e leve abducéo, flexdo de cotovelo a 90°, antebrago em posicdo neutra e leve
extensdo de punho. Foi utilizado um dinam6émetro manual hidraulico (Sammons Preston
Rolyan, Jamar®, Estados Unidos da América). Foi solicitado ao paciente que pressionasse 0
equipamento o mais forte que conseguisse. Foram realizadas trés medidas, com um intervalo
de 30 s entre cada. O valor utilizado foi a média das trés medidas (Crosby; Wehbk; Mawr,
1994).
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5.3 Avaliacao da For¢ca Muscular Respiratoria

Pressdo inspiratoria maxima (PImax) e pressdo expiratoria maxima (PEmax) foram
medidas através de um medidor de pressao digital (MicroRPM; Vyaire Medical Inc., Mettawa,
IL, EUA). A PImax foi medida ap6s expiragdo maxima proxima ao volume residual, enquanto
PEmax foi medida apds inspiragdo méxima proxima a capacidade pulmonar total, com 0s
participantes sentados e usando um clipe nasal na posicéo ereta. O valor mais alto registrado
foi usado para calculos apenas quando trés medi¢des tecnicamente satisfatorias foram obtidas
(Dimitriadis et al., 2011).

5.4 Escala de Borg

A escala de Borg foi utilizada para verificar o grau de desconforto ventilatdrio antes e
apos o exercicio. A escala de Borg é um instrumento reprodutivel e valido para mensuracao
subjetiva da dispneia em adultos, promovendo medida direta e individual da intensidade do
esforco (Neely et al., 1992). A escala é horizontal e quantificada de zero a 10, sendo que o zero
representa nenhum sintoma e 10 representa sintoma méaximo de dispneia. O paciente foi
orientado a escolher uma Unica pontuacdo que refletisse o seu grau de dispneia. Os niveis
disponiveis sdo: 0= nenhum; 0,5= muito, muito fraco; 1= muito fraco; 2= fraco; 3= moderado;

4= pouco forte; 5= forte; 6,7,8= muito forte; 9= muito, muito forte; 10= maximo.

5.5 Testes Funcionais

Foram realizados no mesmo dia 0s testes e os re-testes do TC6’ e do TGlittre com
intervalo de 30 min entre cada um deles, com um sorteio para estabelecer por qual teste teria
inicio a avaliacéo.

Os pacientes foram orientados pelos fisioterapeutas para a realizagédo dos testes.
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5.5.1 Avaliacdo da capacidade funcional pelo teste de caminhada de 6 minutos (TC6’)

A capacidade funcional submaxima dos individuos foi avaliada com base no TC6’,
realizado segundo as recomendagOes da American Thoracic Society (ATS), de 2002 (Crapo et
al., 2002) e ATS/European Respiratory Society (ERS) (Rochester et al., 2015). O teste foi
realizado em um corredor de 30 m, com marcacao no piso a cada metro, por 6 minutos, no
periodo da manhd, para evitar diferentes respostas fisioldgicas devido as mudancas circadianas.
Sendo solicitado que o paciente caminhasse 0 mais rapido possivel, sem correr, pelo percurso
demarcado durante seis minutos. Foram verificados a pressdo arterial, frequéncia cardiaca e a
saturacdo periférica de oxigénio (SpO2) pela oximetria de pulso, imediatamente antes e ao final
teste. Também foi aplicada a escala de Borg CR10 (McGorry et al., 2010) para quantificacéo
subjetiva da dispneia em esforco.

Foram aplicados dois testes com um intervalo de 30 min entre eles, e escolhida para
analise a maior distancia percorrida no TC6” e comparada aos valores previstos de acordo com
sexo, altura, idade e peso (Enright; Sherrill, 1998). O teste foi imediatamente interrompido caso
sejam observados sinais e/ou sintomas de dor torécica, dispneia intoleravel, caimbras, tontura,
sudorese, palidez ou cianose. Em caso de interrup¢do, o individuo foi excluido do estudo.

A pressdo arterial sistolica (PAsist) foi aferida por um esfigmomandémetro e um
estetoscopio (Premium modelo BR20D, Wenzhou Hongshun Inc. China), com o individuo na
posicao sentada, apds 15 min de descanso antes do teste e imediatamente apds. A oximetria foi
mensurada através de um oximetro de pulso da marca Nonin (Onix Vantage, modelo 9590,
Nonin Medical Inc. Minnesota, Estados Unidos da América), antes, durante e depois dos testes.
A FC e SpO também medidos durante os testes a cada minuto, marcado por um crondémetro

(Professional Quartz Timer da marca Kadio modelo KD — 1069, China).

5.5.2 Avaliacdo da capacidade funcional pelo teste TGlittre

O teste seguiu as recomendac6es do estudo validado para DPOC (Skumlien et al., 2006).
Os pacientes iniciaram sentados numa cadeira e foram orientados a levantar e realizar um

percurso plano de 10 m no seu tempo, até completar cinco voltas.



39

Na metade do percurso deveriam subir e descer uma escada com trés degraus (17 cm de
altura e 27 cm de profundidade). Ao fim do percurso, o participante foi instruido a mover trés
objetos, contendo 1 kg cada, que estavam posicionados em uma estante com trés prateleiras, na
altura da cintura escapular para altura da cintura pélvica e, por fim, aos pés, onde recolocava 0s
pesos para primeira prateleira. Entdo, o participante voltava ao caminho em que ele veio, subia
e descia as escadas até chegar ao ponto de partida (cadeira), onde foi contabilizada uma volta.
Mulheres realizaram o percurso portando uma mochila com 2,5 kg e homens com 5 kg. O tempo
das cinco voltas foi registrado em minutos.

Foram registrados os seguintes pardmetros antes do inicio do teste: a pressao arterial
sistolica (PAsist), o escore da escala de Borg, FC e SpO2. Em cada uma das cinco voltas foram
registrados a FC, escala de Borg e a SpO». Ao final do teste, a PAsist final, escala de Borg, FC,
SpO- e 0 tempo gasto para a realizagdo do teste.

A PA:sist foi aferida por um esfigmoman6metro e um estetoscopio (Premium modelo
BR20D, Wenzhou Hongshun Inc., China), com o individuo na posi¢do sentada, antes do teste
e imediatamente apds. A oximetria mensurada através de um oximetro de pulso da marca Nonin
(Onix Vantage, modelo 9590, Nonin Medical Inc. Minnesota, EUA), antes, durante e depois
dos testes. A FC e SpO, também foram medidos durante os testes a cada volta, marcado por um
cronodmetro (Professional Quartz Timer da marca Kadio modelo KD 1069, China).

5.6 Testes de Fun¢ao Pulmonar (TFP)

Os TFP séo rotineiramente realizados no dia da consulta e consistiram em espirometria
e forca muscular respiratoria usando um sistema computadorizado (Collins Plus Pulmonary
Function Testing Systems, Warren E. Collins, Inc., Brain-tree, MA, Estados Unidos da
América). A espirometria foi realizada em um espirémetro de volume (Vitatrace VT, Codax
Ltda, Rio de Janeiro, Brasil). Todas as avaliagbes seguiram o procedimento e protocolos de
interpretacdo estabelecidos pela American Thoracic Society (Miller et al., 2005). Foram
analisados os seguintes parametros: pico de fluxo expiratorio (PFE), CVF, VEF: e relagéo
VEF1/CVF. Os resultados dos TFP foram interpretados pelas equagdes de Pereira e expressos
pelos valores preditos para populagdo brasileira (Neder et al., 1999; Pereira; Sato; Rodrigues,
2007).
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Disturbio ventilatorio restritivo foi diagnosticado quando a CVF estivesse abaixo do
limite inferior de normalidade, com relacdo VEF:/CVF normal. J& distdrbio ventilatorio
obstrutivo foi diagnosticado quando a relacdo VEF1/CVF estivesse abaixo do limite inferior de
normalidade (Miller et al., 2005).
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6 ANALISE ESTATISTICA

6.1 Analise Estatistica — Artigo 1

Os dados observados foram expressos como medidas de tendéncia central e disperséo
adequadas para dados numéricos e como frequéncia e porcentagem para dados categoéricos.
Métodos ndo paramétricos foram aplicados porque as variaveis nao apresentavam distribuicdo
gaussiana, pois a hipétese de normalidade foi rejeitada pelo teste de Shapiro-Wilk. Comparamos
varidveis entre pacientes com FC e Grupo de controle (GC) por meio do teste de Mann-
Whitney. As varia¢6es no tempo do TGlittre e na DTC6’ entre a primeira e a segunda avaliagdes
foram determinadas por meio do teste dos postos sinalizados de Wilcoxon. As associacgdes do
TGlittre e da DTC6’ com variaveis clinicas, funcdo pulmonar, funcdo muscular e QVRS foram
analisadas por meio do coeficiente de correlacdo de Spearman para dados numeéricos e do teste
qui-quadrado para dados categéricos. O nivel de significancia adotado foi de 5%. A anélise

estatistica foi realizada utilizando o software IBM SPSS Statistics versdo 26.0.

6.2 Reavaliacdo dos pacientes com FC — Artigo 2

A normalidade das varidveis foi avaliada pelo teste de Shapiro-Wilk, e os resultados
foram expressos pelas medidas de tendéncia central e de dispersdo adequadas para dados
numéricos e frequéncia e porcentagem para dados categoricos. As comparacGes entre as
medidas do baseline (T1) e aquelas observadas apds 1 ano (T2) foram avaliadas pelo teste dos
postos sinalizados de Wilcoxon. As comparagoes das evolugdes (A) entre os grupos que faziam
ou ndo atividade fisica habitual foi analisada pelo teste de Mann-Whitney. As comparacdes das
evolugdes (A) entre os grupos que faziam ou ndo Fisioterapia Respiratéria (FR)
respectivamente, foi analisada pelo teste de Mann-Whitney. O A relativo foi calculado
conforme segue: A relativo (%) = (T2 — T1) / T1 x 100. Considerou-se significancia estatistica

se um P <0.05. A analise dos dados foi realizada pelo IBM SPSS Statistics version 26.0.
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7 ASPECTOS ETICOS

Os participantes foram informados previamente da pesquisa e consentiram a realizacao
do estudo através da assinatura do Termo de Consentimento Livre e Esclarecido (TCLE)
(APENDICE A), que foi apresentado ao Comité de Etica em Pesquisa (CEP) do HUPE, que
ndo prevé qualquer ressarcimento e que tanto sua participacao quanto a ndo concordancia em
participar do estudo ndo acarretaria prejuizo de qualquer tipo. O TCLE também estabelecia um
compromisso com a privacidade e a utilizagdo confidencial e sigilosa dos dados coletados.

O estudo foi submetido ao Comité de Etica em Pesquisa (CEP) da Universidade do
Estado do Rio de Janeiro (UERJ) e aprovado em abril de 2019, sob o numero CAAE
93586318.0.0000.5259 (ANEXO C). N&o houve conflitos de interesse por parte do autor na
realizacéo deste estudo.
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8 RESULTADOS E DISCUSSAO

S8o apresentados os dois artigos como resultados e discussdo dos trabalhos
desenvolvidos na elaboragdo da presente Tese. O primeiro artigo foi publicado na
Physiotherapy Research International em margo de 2024, intitulado Evaluating the
contribution of the Glittre-adl test in adults with cystic fibrosis.

O segundo artigo foi submetido a Clicinal Biomechanics em maio de 2024, intitulado
Longitudinal changes in the 6-min walk test and the Glittre-ADL test in people with cystic
fibrosis: a feasibility study before starting highly effective modulator therapy.

8.1 Artigo 1 - Evaluating the Contribution of the Glittre-Adl Test in Adults With Cystic
Fibrosis

Abstract

Background and Objectives: Cardiopulmonary and skeletal muscle impairment and poor
physical activity are potential contributors to reduced functional capacity in cystic fibrosis (CF).
The Glittre-ADL test (TGlittre) has great potential for clinical use in adult CF adults, as it meets
the need for a comprehensive assessment of physical function using tasks similar to activities
of daily living. This study aimed to evaluate the performance of TGlittre in CF adults compared
to the 6-minute walk test (6MWT) and, secondarily, to quantify the associations of their results
with pulmonary function, muscle strength, and health-related quality of life (HRQoL).
Methods: This cross-sectional study evaluated 34 CF adults and compared them with 34
subjects from a control group. The participants underwent the following assessments:
functional capacity using TGlittre and 6MWT; spirometry; respiratory muscle strength;
handgrip strength (HGS); and HRQoL using the Cystic Fibrosis Questionnaire-Revised (CFQ-
R).

Results: While CF patients showed a longer time to perform TGlittre compared to controls
(134 (119-150) vs. 107 (95-126) % of the predicted, p=0.0002), no difference between these
groups was observed in the 6MWT. When the second TGlittre was compared to the first
TGlittre, there was a significant decrease in total time for both CF patients (p<0.0001) and
controls (p=0.0001). TGlittre time correlated with 6MWT distance (6MWD) (rs=-0.641,
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p<0.0001), HGS (rs=-0.364, p=0.034), peripheral oxygen saturation at the end of the test (rs=-
0.463, p=0.006) and the “digestive symptoms” domain of CFQ-R (rs=0.376, p=0.028). TGlittre
time was shorter in patients who engaged in regular physical activity (3.10 (2.49-3.39) min vs.
3.28 (2.95-3.53) min, p=0.016).

Conclusions: TGlittre is more effective than the 6MWT at detecting limitations during exercise.
There is an important learning effect of TGlittre in adult CF patients. TGlittre time was correlated

with 6MWD, HGS, oxygen saturation level, and the patient's level of physical activity.

Keywords: cystic fibrosis, exercise, pulmonary function testing, rehabilitation

1. INTRODUCTION

Cystic fibrosis (CF) is an important autosomal recessive genetic disease clinically identified by
chronic lung disease, exocrine pancreatic insufficiency, and a high concentration of electrolytes
in sweat (Barry & Simmonds, 2023). Advances in the diagnosis and treatment of CF in recent
decades have considerably increased its survival, so the number of adults who need to be treated
is growing (Barry & Simmonds, 2023). With longer survival, the worsening of the disease
becomes more evident, such as in the development of polymicrobial infections and progressive
deterioration of lung function, impairing health-related quality of life (HRQoL) (Arikan et al.,
2015). Despite all the improvement in the health care of people with CF, some factors typical
of the disease may contribute to the reduction of activities of daily living (ADL), such as
impaired metabolism, progressive nature, chronic lung infections, disability nutritional status,
loss of bone mineral density, peripheral muscle weakness, and the number of exacerbations
(Almeida, Wamosy, Ludwig Neto, Mucha, & Schivinski, 2021; Arikan et al., 2015; Aznar et
al., 2014).

Respiratory impairment is progressive and occurs in 95% of adults with CF, and lung
injury is one of the most important determinants of prognosis (Moco et al., 2013). The
deterioration of lung function due to bronchial obstruction depends highly on the increase in
mucus intensity and the early onset of pulmonary infections (Ribeiro Moco et al., 2015). In
these patients, low pulmonary function values are associated with malnutrition, and pulmonary
function results are even worse when there is concomitant colonization by Pseudomonas
aeruginosa (Steinkamp & Wiedemann, 2002). Lung function appears to negatively impact
exercise tolerance in adults with CF, especially in those with severe lung disease (Pastré et al.,
2014). However, only one-third of the variability in the exercise capacity of people with CF can

be explained by pulmonary function tests at rest, indicating that other factors may contribute to
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their poor exercise performance (Almajed & Lands, 2012). In CF, muscle strength may also
decrease with disease progression (Arikan et al., 2015). Greater recruitment of respiratory
muscles may occur the greater respiratory load increases, with recruitment of expiratory
muscles during unsupported arm exercise (Cakmak et al., 2023). Muscle dysfunction has been
suggested to be a contributor to the low exercise tolerance of children with CF (Moser,
Tirakitsoontorn, Nussbaum, Newcomb, & Cooper, 2000), although this has not yet been studied
in detail in adults with CF.

The progressive reduction in physical condition is one of the characteristics of people
with CF and is a predictor of mortality (Pastré et al., 2014). Several factors may be involved in
the reduction of functional capacity in CF, such as ventilatory limitation, nutritional status, and
electrolyte losses (Arikan et al., 2015; Pastré et al., 2014). In individuals with chronic airflow
obstruction, exercise intolerance occurs not only when performing lower limb tasks but also
during activities involving the arms (Cakmak et al., 2023). Thus, measures of functional
capacity on exertion incorporating larger muscle groups are increasingly used in the follow-up
of CF adults to identify physical limitations, monitor the evolution of the disease and the effects
of treatment, choose physical reconditioning programs, evaluate prognosis, and indicate lung
transplantation (Mogo et al., 2013; Burtin & Hebestreit, 2015). In clinical practice, the 6-minute
walk test (6MWT) is widely used to estimate functional capacity in people with CF because it
better reflects ADLs than maximal exercise tests (Arikan et al., 2015). However, the 6MWT
does not incorporate upper-limb function, which may be impaired in CF adults.

More recently, the Glittre-ADL test (TGlittre) was developed. It probes different ADLs
that may be useful for a comprehensive evaluation and differentiation of functional capacity in
various clinical conditions (Skumlien, Hagelund, Bjgrtuft, & Ryg, 2006; Nonato et al., 2020;
de Oliveira, Gardel, Ghetti, & Lopes, 2022). In children and adolescents with CF, TGlittre
proved to be a useful tool to assess their ability to perform ADLs with the lower and upper
extremities without support in clinical practice (Arikan et al., 2015). Since adults with CF have
significantly deteriorated lung function, we hypothesized that, in addition to peripheral muscle
dysfunction, respiratory dysfunction is an important contributor to their reduced performance
on TGlittre. Thus, the present study aimed to compare the value of TGlittre vs. 6GMWT in CF
adults and, secondarily, to analyze the associations of these test scores with pulmonary function,
muscle strength, and HRQoL.
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2. Materials and Methods

2.1. Study design, participants, and ethics

Between April 2022 and March 2023, a cross-sectional observational study was carried out with
34 consecutive CF patients (out of 37 eligible patients) who were regularly seen at the Piquet
Carneiro Polyclinic of the State University of Rio de Janeiro, Rio de Janeiro, Brazil. The
inclusion criteria were age >18 years, a diagnosis based on clinical history compatible with CF,
and two sweat tests with chloride ions >60 mEqg/L and/or two mutations identified in the CF
transmembrane conductance regulator gene (Barry & Simmonds, 2023). The exclusion criteria
were patients with physical disability making it difficult to perform the exercise tests, an acute
exacerbation in the last 3 weeks, and cardiopulmonary, orthopedic, or neurological diseases
unrelated to CF. All patients continued to receive their treatments according to standard clinical
practice. Chest physiotherapy was used as a procedure for CF patients, to improve clearance,
both by using positive expiratory pressure devices and standardized physiotherapist-guided
chest applied manoeuvres, as well as effective breathing exercise (Mcllwaine, Button, & Dawn,
2015).

We also evaluated a control group (CG) of 34 subjects aged >18 years. These
participants were recruited consecutively and consisted of healthy individuals with no previous
history of cardiovascular, pulmonary, neurological, muscular, or osteoarticular disease but who
were sedentary for the functional evaluations. The CG participants were companions of CF
patients at medical appointments, but were not family members with any degree of kinship with
them.

The protocol was approved by the Research Ethics Committee of the Pedro Ernesto
University Hospital of the State University of Rio de Janeiro under protocol number CAAE-
93586318.0.0000.5259. All participants provided informed consent. According to the Brazilian
National Health Council’s Resolution no. 510/2016, participants were not rewarded or

remunerated for their time or effort.

2.2. Measurements

HRQoL was assessed using the Cystic Fibrosis Questionnaire-Revised (CFQ-R) for patients
aged >14 years, consisting of 50 questions divided into 12 domains (physical functioning, role,
vitality, emotional functioning, social treatment functioning, body image, eating, burden, health
perceptions, weight, respiratory symptoms, and digestive symptoms). The scores of each
domain range from 0 to 100, with scores >50 reflecting good HRQoL (Rozov, Cunha
Nascimento, Quittner, & Jardim, 2006).
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Handgrip strength (HGS) was measured in kilograms using a manual hydraulic
dynamometer (Jamar, Model 5030 J1, Sammons Preston Rolyan, Bolingbrook, IL, USA). The
dominant arm was positioned with the shoulder in neutral rotation, the elbow in 90° flexion, the
forearm in neutral position, and the wrist in slight extension. The participant was asked to press
the equipment as hard as possible. Three measurements were performed at intervals of 30 s and
averaged (Crosby, Wehbe, & Mawret, 1994).

Maximal inspiratory pressure (MIP) and maximal expiratory pressure (MEP) were
measured using a digital pressure gauge (MicroRPM; Vyaire Medical Inc., Mettawa, IL, USA).
MIP was measured after maximum expiration close to residual volume, while MEP was
measured after maximum inspiration close to total lung capacity, while the participant was
seated upright and wearing a nose clip. The highest recorded value was used for calculations
only when three technically satisfactory measurements were obtained (Dimitriadis, Kapreli,
Konstantinidou, Oldham, & Strimpakoset, 2011).

The pulmonary function test was performed with a volume spirometer (Vitatrace VT,
Codax Ltda, Rio de Janeiro, Brazil). The best maneuver among three technically acceptable and
two reproducible maneuvers was selected for analysis (Culver et al., 2017). Spirometry results
are expressed as percentages of the expected values adjusted for sex, age and height (Pereira,
Sato, & Rodrigues, 2007).

The 6MWT was performed according to previous recommendations (Rochester et al.,
2015). In a 30-m corridor with floor markings every meter, the participant was asked to walk
as fast as possible, without running, straight down and back for 6 minutes. Blood pressure (BP),
heart rate (HR), respiratory rate (RR), Borg's exercise scale, and peripheral oxygen saturation
(SpO2) were assessed immediately before and at the end of the test. The 6MWT was interrupted
if chest pain, intolerable dyspnea, cramps, dizziness, sweating, pallor, or cyanosis was
observed. The 6MWT was performed in duplicate at a 30-min interval. The greatest 6MWT
distance (6MWD) was chosen for analysis and was compared to the population-predicted value
according to that patient’s sex, height, age, and weight (Enright & Sherrill, 1998).

TGlittre followed the previous recommendations (Skumlien et al.,, 2006). The
participants were seated in a chair and were instructed to get up and walk a flat 10-m distance
until completing five laps. Halfway through the course, they ascended and descended a staircase
with three steps (17 cm high vs. 27 cm deep). At the far end of the course, the participant moved
three objects one at a time, each weighing 1 kg, from one shelf to another (one adjusted to the
height of the shoulder girdle and the other adjusted to the height of the pelvic girdle), and then
placed them on the floor. This step was ended by replacing the weights on the shelves in the
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same order. The participant returned along the same route, completing the first lap. Women
performed the route carrying a backpack with 2.5 kg and men with 5 kg. Before and at the end
of TGlittre, the following parameters were recorded: BP, RH, RR, Borg scale of effort, and
SpO.. TGlittre was performed in duplicate at an interval of 30 min, and the test with the shortest

time was used for analysis. Each participant’s time was compared to those predicted for age
and height (Reis et al., 2018).

2.3. Statistical analysis
The sample size was calculated using the GPower statistical program 3.1.9.6 (Heinrich Heine
University, Dusseldorf, Germany). The 6MWD was used as the main evaluation variable, based
on a previous study that investigated the correlation between TGlittre and the 6MWT in patients
with chronic obstructive pulmonary disease (COPD) (Skumlien et al., 2006). The basis for the
effect size was 0.382, which was calculated from the difference between the means of the
6MWD (38 m) and its corresponding standard deviation (99.4 m). The sample size calculated
using correlation-point biserial mode with =0.8 and a=0.05 was 34 participants in each group.
The observed data are expressed as measures of central tendency and dispersion suitable
for numerical data and as frequency and percentage for categorical data. Nonparametric
methods were applied because the variables did not present a Gaussian distribution, as the
hypothesis of normality was rejected by the Shapiro—Wilk test. We compared variables between
patients with CF and CG by the Mann-Whitney test. The variations in TGlittre time and 6MWD
between the first and second evaluations were determined using the Wilcoxon signed rank test.
The associations of TGlittre and 6MWD with clinical variables, pulmonary function, muscle
function, and HRQoL were analyzed using Spearman's correlation coefficient for numerical
data and the chi-squared test for categorical data. The significance level adopted was 5%.
Statistical analysis was performed using IBM SPSS Statistics version 26.0 softwares (IBM
Corp., Armonk, NY, USA).

3. RESULTS

Of the 37 CF patients who were evaluated for inclusion in the study, three were excluded for
the following reasons: two for inability to complete TGlittre and one for having had a recent
acute exacerbation. The median age was 23 (20-27) years, and 23 (67.6%) were men. Seventeen
(50%) patients regularly engaged in physical activity, and 11 (32.4%) underwent chest
physiotherapy. No patients were using cystic fibrosis transmembrane conductance regulatory

(CFTR) modulators. Regarding pulmonary function, 7 (20.6%) had normal spirometry, 16
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(47.1%) had obstructive damage, and 11 (32.3%) had a pattern suggestive of restrictive damage.
In the CG, all patients had normal spirometry, and none of them performed physical activity.
The comparison of anthropometric data, pulmonary function, and HRQoL between CF patients

and CG volunteers is shown in Tablel



Table 1 Comparison of demographic parameters and clinical data between patients with cystic fibrosis and controls

50

Variable Patients with cystic fibrosis Controls p-value
Demographic parameters

Male/female 23/11 19/15 0.65

Age (years) 23 (20-27) 26 (22-32) 0.53

BMI (kg/m?) 20 (18-23) 24 (22-27) 0.0003
Spirometry

FVC (% predicted) 70 (50-83) 94 (87-104) <0.0001

FEV1 (% predicted) 54 (37-72) 101 (87-108) <0.0001

FEV1/FVC (%) 77 (64-86) 100 (93-85) <0.0001
CFQ-R

Physical functioning 70 (50-87)

Role 87 (75-100)

Vitality 66 (56-75)

Emotional functioning 80 (60-86)

Social functioning 55 (49-73)

Body image 66 (41-88)

Eating 100 (77-100)

Treatment burden 66 (44-88)

Health perceptions 66 (44-80)

Weight 66 (33-75)

Respiratory symptoms 66 (50-86)

Digestive symptoms 88 (77-88)

Abbreviations: BMI, body mass index; Abbreviations: FVC, forced vital capacity; FEV1, forced expiratory volume in 1 second; CFQ-R, Cystic

Fibrosis Questionnaire-Revised.
The values shown are the mean + SD, median (interquartile range) or number (%).
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The CF patients showed relatively preserved respiratory muscle function and HGS. In
TGlittre, 25 (73.5%) CF patients and 6 (17.6%) CG participants had a time >120% of the
predicted. In the 6MWT, 14 (41.2%) CF patients and 6 (17.6%) CG participants walked a
distance <80% of the predicted. Muscle strength, TGlittre, and 6MWD data are compared
between patients with CF and CG in Table 2 and Fig. 1.
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Table 2 Comparison of muscle function, Glittre-ADL test performance and 6-minute walk test performance between patients with cystic fibrosis

and controls

Variable Patients with cystic fibrosis Controls p-value

Muscle function

MIP (cm H20) 90 (76-120) 100 (88-126) 0.20

MEP (cm H20) 88 (68-100) 95 (80-105) 0.18

HGS (kgf) 30 (30-38) 33 (30-42) 0.20
TGlittre

Total time (min) 3.17 (2.59-3.43) 2.57 (2.46-3.31) 0.022

Total time (% predicted) 134 (119-150) 107 (95-126) 0.0002
6MWT

6MWD (m) 520 (450-596) 527 (488-623) 0.63

6MWD (% predicted) 81 (70-95) 89 (77-99) 0.23

Abbreviations: MIP, maximal inspiratory pressure; MEP, maximal expiratory pressure; HGS, handgrip strength; TGlittre, Glittre-ADL test
performance; 6MWT, 6-minute walk test; 6MWD, 6-min walking distance.
The values shown are the mean + SD, median (interquartile range) or number (%).
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When the second TGlittre was compared to the first TGlittre, there was a significant
decrease in total time for both CF patients (p<0.0001) and CG volunteers (p=0.0001), with
learning effects of 5.8% and 4.7%, respectively (Fig. 2).
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Twelve patients (35.3%) showed a drop in SpO2 >4% at the end of TGlittre, whereas
this did not occur with any of the CG volunteers. When the second 6MWT was compared to
the first GMWT, there was a significant increase in the distance walked for both CF (p<0.0001)
and CG (p=0.001), with learning effects of 5.7% and 3.8%, respectively. Thirteen patients
(38.2%) showed a drop in SpO2 >4% at the end of TGlittre, whereas this did not occur with any
of the CG (Table 3).



Table 3 Comparison of the performance of the Glittre-ADL test and the 6-minute walk test between the first and second evaluations
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Evaluation

Value

p-valor

Group Variable
Patients with cystic fibrosis TGlittre time (s)
Controls

Patients with cystic fibrosis TGlittre time (s)
Controls

Patients with cystic fibrosis 6MWD (m)
Controls

Patients with cystic fibrosis 6MWD (m)
Controls

1st evaluation
2nd evaluation
1st evaluation
2nd evaluation
1st evaluation
2nd evaluation
1st evaluation

2nd evaluation

3.39 (3.19-3.54)
3.19 (2.80-3.43)
3.03 (2.58-3.39)
2.68 (2.46-3.31)
463 (416-576)
522 (444-587)
510 (453-591)
527 (485-610)

<0.0001

0.0001

<0.0001

0.0001

Abbreviations: TGlittre, Glittre-ADL test; 6MWD, 6-min walking distance.

The values shown are the median (interquartile range).
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Finally, we evaluated the associations of TGlittre time and 6MWD in the CF patient
group. In this analysis, TGlittre time showed a statistically significant correlation with 6MWD
(rs=-0.641, p<0.0001), HGS (rs=-0.364, p=0.034), and SpO- at the end of the test (rs=-0.463,
p=0.006). Regarding HRQoL, TGlittre time only showed a significant correlation with the
domain “digestive symptoms” of the CFQ-R (rs=0.376, p=0.028). TGlittre time was lower in
patients who engaged in physical activity (3.10 (2.49-3.39) min vs. 3.28 (2.95-3.53) min,
p=0.016), although no significant difference was observed regarding chest physiotherapy (3.16
(2.59-3.40) min vs. 3.18 (2.59-3.53) min, p=0.99). The 6MWD was correlated with HGS
(rs=0.394, p=0.021), SpO: at the end of the test (rs=0.342, p=0.048), and the ratio of forced
expiratory volume in 1 second to forced vital capacity (rs=0.348, p=0.043). 6MWD showed no
significant correlation with any of the CFQ-R domains. 6MWD was higher in patients who had
a physical activity habit (550 (503-661) m vs. 459 (434-555) m, p=0.003), but no significant
difference was observed regarding chest physiotherapy (540 (459-662) m vs. 515 (438-585)
m, p=0.39).

4. DISCUSSION

The main findings of the present study were that patients with CF took longer to perform the
TGlittre compared to controls, with no difference being observed between these groups in the
6MWT. These patients significantly improved in their second performance of each test, TGlittre
and 6MWT. There was a correlation between TGlittre time and 6MWD. Furthermore, the
shorter the TGlittre time, the higher the HGS was, the higher SpO: at the end of the test was,
and the more physical activity the patient regularly engaged in, although the correlation between
TGlittre and HRQoL was weak. To our knowledge, this is the first study to evaluate the
performance of CF patients on TGlittre and to compare it with their 6MWD.

In addition to incorporating several ADLs, TGlittre has the advantage of requiring the
arms to complete all its tasks. Since the muscles that move the arm are attached to the rib cage,
they stabilize the trunk but considerably increase the resistance of the chest wall in CF, limiting
the ability to increase tidal volume during arm activities. This causes them to fail at upper
extremity exercises at low workloads (Cakmak et al., 2023). In the present study, we observed
that the median TGlittre time in CF patients was 3.17 min, well above that observed in the CG.
In line with our findings, Arikan et al. (2015) observed that the TGlittre time was significantly
longer in adolescents with CF than in controls. However, Almeida et al. (2021) observed in CF
children that the mean time to complete the TGlittre was similar to that predicted for healthy

children. This suggests that the progressive deterioration of CF, whether due to pulmonary or
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extrapulmonary manifestations, has a cumulative and progressive effect on functional exercise
capacity, impacting the adult population the most. Although the limitation of ADLs in CF adults
is multifactorial, the most prominent factors are their general health status, the cumulative
complications of the disease, and chronic lung infections (Ozipek et al., 2020).

Although TGlittre was initially developed for COPD patients (Skumlien et al., 2006), it
has great potential for use in CF adults because it involves activities that simulate ADL in a
field test, such as activities with unsupported arms, rising from a chair, walking, climbing and
descending steps, squatting, reaching, hand gripping, and moving weights. In fact, the TGlittre
was more effective than the 6MWT in our study in detecting functional limitation to exertion,
possibly because it involves multitasking (Moco et al., 2013; Penafortes et al., 2013). Since
TGlittre is already recognized as a very useful submaximal test in COPD, the many similarities
between COPD and CF show the importance of evaluating this tool in adults with CF. Although
they are diseases with distinct etiopathogenesis, both COPD and CF are debilitating diseases
that present chronic airflow limitation and multisystem manifestations, including pulmonary
and musculoskeletal involvement. Our patients completed the TGlittre in a slightly shorter time
than the median values reported by Skumlien et al. (2006) and Gulart et al. (2020) in COPD
patients, which were 4.16 min and 3.67 min, respectively. In COPD, TGlittre is useful for
assessing disease stage, hospitalization rate, exercise capacity, response to pulmonary
rehabilitation, and risk of death (Skumlien et al., 2006; Gulart, Munari, Klein, Santos da
Silveira, & Mayer, 2018; Ribeiro Moc¢o, Gulart, Lopes, de Sa Ferreira, & da Fonseca Reis,
2023). Thus, it is possible to extrapolate these potential uses to CF adults.

The reproducibility of TGlittre has been tested in COPD patients since its initial
description, and its retest time also goes down in that group, which was attributed to the learning
effect of approximately 7% (Skumlien et al., 2006). When compared to the total time of the
first test, we also observed a significant decrease in the total time of the second test for both CF
patients and CG volunteers, which was also observed in the 6MWT. Almeida et al. (2021)
observed that 77% of the CF children and adolescents evaluated in their study improved their
performance in the second test. The difference between the median values observed in our study
was 0.60 min, which is much greater than that observed in COPD patients (0.37 min) (Skumlien
et al., 2006) and in healthy individuals (0.21 min) (Reis et al., 2018). It is possible that the
learning effect has an impact on the CF population, which is mostly composed of young adults
with a preserved level of cognition who can better memorize the TGlittre task sequence. Since
squatting to perform shelf tasks has been identified as the most difficult part of TGlittre (Nonato
et al., 2020; de Alegria, Kasuki, Gadelha, & Lopes, 2021) and considering that CF does not
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cause joint damage, we believe that this may have played into their better performance in the
second test. Taken together, these findings indicate the need for at least two tests to obtain
reliable assessments in CF adults. Although one of the concerns about TGlittre is its low
coefficient of explanation in reference equations (Reis et al., 2018), we observed a good
correlation between TGlittre time and 6MWD in CF adults. In COPD patients, Skumlien et al.
(2006) observed a strong correlation between TGlittre time and 6MWD (p=-0.82), especially
in individuals who walked longer distances, in whom the ventilatory capacity and oxygen
consumption are determinants of exercise tolerance.

Although respiratory impairment may contribute to reduced functional capacity, it is not
always possible to predict exercise tolerance by measuring lung function (Moco et al., 2013).
In fact, we did not observe significant correlations between lung function and TGlittre time.
Our findings are in agreement with the study by Almeida et al. (2021) in CF children, who
showed no significant correlation between Glittre time and spirometric parameters or disease
severity. Interestingly, these authors showed that several parameters of the pre-TGlittre impulse
oscillometry system (10S) correlated with TGlittre time, although only the post-TGlittre
reactance area was associated with TGlittre time (r=0.42, p=0.03), which points to a
contribution of the small airways to performance during the TGlittre in CF children.
Additionally, in agreement with our results, Almeida et al. (2021) observed a drop in SpO: in
CF children after TGlittre, although without impact on the 10S parameters measured at the end
of the test. It is possible that the severity of the extrapulmonary manifestations in adult CF may
be involved in the TGlittre performance of these patients due to the contributions of peripheral
muscle dysfunction and nutritional status. It is noteworthy that, unlike TGlittre, 6MWD was
correlated with spirometry in previous studies evaluating CF people (Ribeiro Moco et al., 2015;
Ozipek et al., 2020; Troosters et al., 2009). Thus, it is possible that the 6MWD performance
may depend more on the ventilatory reserve than the TGlittre time, especially because the
6MWT takes longer to complete (Marinho et al., 2016).

Some factors can affect the skeletal muscle of people with CF, such as systemic
inflammation, nutritional imbalance, electrolyte disturbances, chronic hypoxia, inactivity, and
corticosteroid use (Troosters et al., 2009; Arikan et al., 2015). Conflicting conclusions have
been reached regarding MIP and MEP pressures in CF, lower LMR being found in CF patients
with lung hyperinflation and severe nutritional impairment. (Dassios, 2014). In our sample, we
did not observe significant differences in respiratory muscle function and HGS between patients
and controls. Comparing adolescents with CF with controls, Arikan et al. (2015) did not observe

significant differences in MIP or MEP between the two groups, although quadriceps strength
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and shoulder abductor strength were significantly lower in their CF patients. Evaluating CF
adults, Troosters et al. (2009) observed that the respiratory muscle strength (RMS) was not
reduced in CF, although quadriceps muscle weakness was present in 56% of the patients. RMS
is relatively well preserved in adults with CF, although there is a relationship between the loss
of inspiratory muscle work capacity, fat-free mass, physical activity level, and lung function
(Enright, Chatham, lonescu, Unnithan, & Shale, 2007). In this regard, we observed that the
TGlittre time was correlated with HGS, which is in agreement with Ozipek et al. (2020), who
observed an association of TGlittre time with the function of several peripheral muscle groups
in children with CF. In fact, HGS is a clinical marker of poor physical performance and all-
cause mortality (Lima, Almeida, Ferreira, Guimarées, & Lopes, 2019).

In the present study, weekly physical activity was correlated with TGlittre time and
6MWD. Physical activity is a factor that significantly contributes to greater exercise tolerance
and skeletal muscle strength in CF. The reduction in exercise tolerance associated with physical
inactivity initiates a vicious cycle in which the patient abstains from physical activity, which
results in deconditioning. Using an activity monitor through accelerometers in CF adducts,
Troosters et al. (2009) observed that the 6MWD was associated with physical activity, reaching
statistical significance for the time spent in vigorous physical activity (R=0.45, p=0.04).

It is worth noting the absence of significant correlations between the TGlittre time and
the CFQ-R domains, except for the “digestive symptoms” domain. This association may be
explained, at least in part, by malabsorption and exocrine pancreatic insufficiency, which are
quite common in adults with CF and which may ultimately affect functional capacity during
exercise. In line with our findings, Pastré et al. (2014) and Marcotte et al. (1986) showed that
in patients with CF, nutritional status plays a significant role in determining exercise capacity,
and malnutrition is an independent factor for lower exercise tolerance. Exocrine pancreatic
insufficiency increases oxidative stress and exacerbates exercise intolerance in people with CF,
as recently demonstrated by Quertermous et al. (2023). Evaluating CF adults, Mogo et al. (2013)
found no relationship between functional capacity measured by the 6MWT and any CFQ-R
domains. Studying the TGlittre results of children and adolescents with CF, Almeida et al.
(2021) observed that it was not associated with most domains of the CFQ-R applied to children.
According to these authors, children have difficulties properly verbalizing ADLs, which may

explain their results.
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4.1. Study limitations

The strength of this study is that it evaluated the performance of TGlittre in CF adults,
comparing it to the performance of 6MWT and comparing the CF adults to a CG. One limitation
was that there is no standardized test assessing physical fitness in CF people, which makes
accurate comparison difficult. Although the responsiveness of TGlittre has been demonstrated
in COPD patients (Skumlien et al., 2006), there is no study on the minimal clinically important
difference in TGlittre in the CF population. Second, lung function was assessed only by
spirometry; the use of more sensitive tests such as whole-body plethysmography, measurement
of carbon monoxide diffusing capacity, and 10S could have provided a better understanding of
the pulmonary status of these patients. Third, quadriceps muscle strength and shoulder abductor
strength were not evaluated because they may be important contributors to functional capacity
during exercise. Finally, we did not evaluate patients using CFTR modulators, which will
possibly revolutionize the treatment of CF. Although they improve lung function, the effects of
CFTR modulators on extra-pulmonary CF disease manifestations are less clear (Shei,
Mackintosh, Lever, McNarry, & Krick, 2019). Thus, accounting for how this new therapy
ultimately influences exercise capacity is critical to understanding exercise deficiencies in CF

people.

5. CONCLUSION AND IMPLICATIONS FOR PHYSIOTHERAPY PRACTICE

Using simple tests to assess functional capacity in CF adults, our results showed that TGlittre
seems to be more effective than 6MWT at detecting limitations in exercise capacity. There is
an important learning effect of TGlittre, both in CF and controls adults. Furthermore, TGlittre
performance is correlated with 6MWD, HGS, oxygen saturation, and physical activity habits.
This study is relevant because it presents an assessment test of submaximal functional capacity
that may be complementary to the usual evaluation procedures of CF adults. Thus, TGlittre can
be used in a practical way to obtain information on the performance of ADLs in CF adults in
pulmonary rehabilitation settings. Future studies to evaluate the effects of rehabilitative
interventions and physical fitness on TGlittre in adults with CF are needed. In addition, TGlittre
could also be an interesting tool to evaluate the impact of CFTR modulators in order to better
understand how they modify exercise intolerance and thus identify appropriate intervention
strategies.



61

References

Almajed, A. & Lands, L. C. (2012). The evolution of exercise capacity and its limiting factors
in cystic fibrosis. Paediatric  Respiratory  Reviews, 13(4), 195-199.
https://doi.org/10.1016/j.prrv.2012.01.001

Almeida, A. C., Wamosy, R. M. G., Ludwig Neto, N., Mucha, F. C., & Schivinski, C. I. S.
(2021). Pediatric Glittre ADL-test in cystic fibrosis: physiological parameters and

respiratory mechanics. Physiotherapy Theory and Practice, 37(1), 81-88.
https://doi.org/10.1080/09593985.2019.1616341

Arikan, H., Yatar, I., Calik-Kutukcu, E., Aribas, Z., Saglam, M., Vardar-Yagli, N., ... Kiper,
N. (2015). A comparison of respiratory and peripheral muscle strength, functional

exercise capacity, activities of daily living and physical fitness in patients with cystic
fibrosis and healthy subjects. Research in Developmental Disabilities, 45-46, 147-156.
https://doi.org/10.1016/j.ridd.2015.07.020

Aznar, S., Gallardo, C., Fiuza-Luces, C., Santana-Sosa, E., Lépez-Mojares, L. M., Santalla, A.,

... Lucia, A. (2014). Levels of moderate—Vvigorous physical activity are low in Spanish
children with cystic fibrosis: a comparison with healthy controls. Journal of Cystic
Fibrosis, 13(3), 335-340. https://doi.org/10.1016/j.jcf.2013.10.004
Barry, P. J. & Simmonds, N. J. (2023). Diagnosing cystic fibrosis in adults. Seminars in Respiratory
and Critical Care Medicine. 44(2), 242-51. https://doi.org/10.1055/s-0042-1759881
Burtin, C. & Hebestreit, H. (2015). Rehabilitation in patients with chronic respiratory disease

other than chronic obstructive pulmonary disease: exercise and physical activity
interventions in cystic fibrosis and non-cystic fibrosis bronchiectasis. Respiration,
89(3), 181-189. https://doi.org/10.1159/000375170

Cakmak, A., Kocaaga, E., Sonbahar-Ulu, H., Inal-Ince, D., Vardar-Yagli, N., Calik-Kutukcu,
E., ... Coplu, L. (2023). Upper extremity exercise capacity and activities of daily living

in individuals with bronchiectasis versus healthy controls. Physical Therapy, 103(4),
pzad012. https://doi.org/10.1093/ptj/pzad012
Crosby, C.A., Wehbe, M.A., & Mawr, B. (1994). Hand strength: normative values. The Journal
of Hand Surgery, 19(4), 665-670. https://doi.org/10.1016/0363-5023(94)90280-1
Culver, B. H., Graham, B. L., Coates, A. L., Wanger, J., Berry, C. E., Clarke, P. K., ... ATS
Committee on Proficiency Standards for Pulmonary Function Laboratories (2017).

Recommendations for a standardized pulmonary function report: an official American
Thoracic Society technical statement. American Journal of Respiratory and Critical
Care Medicine, 196(11), 1463-1472. https://doi.org/10.1164/rccm.201710-1981ST



https://doi.org/10.1016/j.prrv.2012.01.001
https://doi.org/10.1080/09593985.2019.1616341
https://doi.org/10.1016/j.ridd.2015.07.020
https://doi.org/10.1016/j.jcf.2013.10.004
https://doi.org/10.1055/s-0042-1759881
https://doi.org/10.1159/000375170
https://doi.org/10.1093/ptj/pzad012
https://doi.org/10.1016/0363-5023(94)90280-1
https://doi.org/10.1164/rccm.201710-1981ST

62

Dassios, T. (2014). Determinants of respiratory pump function in patients with cystic fibrosis.
Paediatric Respiratory Reviews, 16(1), 75—-79. https://doi.org/10.1016/j.prrv.2014.01.001
de Alegria, S. G., Kasuki, L., Gadelha, M., & Lopes, A. J. (2021). The Glittre Activities of

Daily Living Test in patients with acromegaly: Associations with hand function and

health-related quality of life. Journal of Back and Musculoskeletal Rehabilitation, 34(3),
441-451. https://doi.org/10.3233/BMR-200089
de Oliveira, T. C. P., Gardel, D. G., Ghetti, A. T. A., & Lopes, A. J. (2022). The Glittre-ADL

test in non-hospitalized patients with post-COVID-19 syndrome and its relationship

with muscle strength and lung function. Clinical Biomechanics (Bristol, Avon), 100,
105797. https://doi.org/10.1016/j.clinbiomech.2022.105797

Dimitriadis, Z., Kapreli, E., Konstantinidou, I., Oldham, J., & Strimpakos, N. (2011). Test/retest
reliability of maximum mouth pressure measurements with the MicroRPM in healthy
volunteers. Respiratory Care, 56(6), 776—782. https://doi.org/10.4187/respcare.00783

Enright, S., Chatham, K., lonescu, A. A., Unnithan, V. B., & Shale, D. J. (2007). The influence
of body composition on respiratory muscle, lung function and diaphragm thickness in
adults with cystic fibrosis. Journal of Cystic Fibrosis, 6(6), 384-390.
https://doi.org/10.1016/j.jcf.2007.02.006

Enright, P. L. & Sherrill, D. L. (1998). Reference equations for the six-minute walk in healthy

adults. American Journal of Respiratory and Critical Care Medicine, 158(158(5 Pt 1),
1384-1387. https://doi.org/10.1164/ajrccm.158.5.9710086

Gulart, A. A., Araujo, C. L. P., Munari, A. B., Santos, K. D., Karloh, M., Foscarini, B. G, ...
Mayer, A. F. (2020). The minimal important difference for Glittre-ADL test in patients

with chronic obstructive pulmonary disease. Brazilian Journal of Physical Therapy,
24(1), 54-60. https://doi.org/10.1016/j.bjpt.2018.11.009

Gulart, A. A., Munari, A. B., Klein, S. R., Santos da Silveira, L., & Mayer, A. F. (2018). The
Glittre-ADL test cut-off point to discriminate abnormal functional capacity in patients
with COPD. COPD, 15(1), 73-78. https://doi.org/10.1080/15412555.2017.1369505

Lima, T. R. L., Almeida, V. P., Ferreira, A. S., Guimarées, F. S., & Lopes, A. J. (2019).
Handgrip strength and pulmonary disease in the elderly: what is the link? Aging and
Disease, 10(5), 1109-1129. https://doi.org/10.14336/AD.2018.1226

Marcotte, J. E., Canny, G. J., Grisdale, R., Desmond, K., Corey, M., Zinman, R., ... Coates, A.

L. (1986). Effects of nutritional status on exercise performance in advanced cystic
fibrosis. Chest, 90(3), 375-379. https://doi.org/10.1378/chest.90.3.375



https://doi.org/10.1016/j.prrv.2014.01.001
https://doi.org/10.3233/BMR-200089
https://doi.org/10.1016/j.clinbiomech.2022.105797
https://doi.org/10.4187/respcare.00783
https://doi.org/10.1016/j.jcf.2007.02.006
https://doi.org/10.1164/ajrccm.158.5.9710086
https://doi.org/10.1016/j.bjpt.2018.11.009
https://doi.org/10.1080/15412555.2017.1369505
https://doi.org/10.14336/AD.2018.1226

63

Marinho, C. L., Maioli, M. C. M., Soares, A. R., Bedirian, R., de Melo, P. L., Guimaraes, F. S.,
... Lopes, A. J. (2016). Predictive models of six-minute walking distance in adults with
sickle cell anemia: Implications for rehabilitation. Journal of Bodywork and Movement
Therapies, 20(4), 824-831. https://doi.org/10.1016/j.jbmt.2016.02.005

Mcllwaine, M., Button, B., & Dawn, K. (2015). Positive expiratory pressure physiotherapy for

airway clearance in people with cystic fibrosis. The Cochrane Database of Systematic
Reviews, (6), CD003147. https://doi.org/10.1002/14651858. CD003147.pub4

Moco, V. J. R, Lopes, A. J., Vigario, P. S., Almeida, V. P., Dias, R. F., Menezes, S. L. S., &
Guimarées, F. S. (2013). Pulmonary disease severity and peripheral muscle function as

limiting factors for exercise capacity in adult patients with cystic fibrosis. Isokinetics
and Exercise Science, 21(3), 219-226. https://doi.org/10.3233/1ES-130508

Moser, C., Tirakitsoontorn, P., Nussbaum, E., Newcomb, R., & Cooper, D. M. (2000). Muscle
size and cardiorespiratory response to exercise in cystic fibrosis. American Journal of
Respiratory and Critical Care Medicine, 162(5), 1823-1827.
https://doi.org/10.1164/ajrccm.162.5.2003057

Nonato, C. P., Azevedo, B. L. P. A, Oliveira, J. G. M., Gardel, D. G., de Souza, D. C. N., & Lopes,
A.J. (2020). The Glittre Activities of Daily Living Test in women with scleroderma and its

relation to hand function and physical capacity. Clinical Biomechanics (Bristol, Avon), 73,
71-77. https://doi.org/10.1016/j.clinbiomech.2020.01.008
Ozipek, M., Arikan, H., Calik-Kutukcu, E., Kerem-Gunel, M., Saglam, M., Inal-Ince, D., ...

Ozcelik, U. (2020). Deviations of body functions and structure, activity limitations, and

participation restrictions of the International Classification of Functioning, Disability,
and Health model in children with cystic fibrosis and non-cystic fibrosis bronchiectasis.
Pediatric Pulmonology, 55(5), 1207-1216. https://doi.org/10.1002/ppul.24708

Pastré, J., Prevotat, A., Tardif, C., Langlois, C., Duhamel, A., & Wallaert, B. (2014).
Determinants of exercise capacity in cystic fibrosis patients with mild-to-moderate lung
disease. BMC Pulmonary Medicine, 14, 74. 10.1186/1471-2466-14-74.
https://doi.org/10.1186/1471-2466-14-74

Penafortes, J. T. S., Guimardes, F. S., Moco, V. J. R., Almeida, V. P., Menezes, S. L. S., &
Lopes, A. J. (2013). Brazilian Journal of Physical Therapy, 17(5), 450-457.
https://doi.org/10.1590/S1413-35552012005000111

Pereira, C. A. C., Sato, T., & Rodrigues, S. C. (2007). New reference values for forced

spirometry in white adults in Brazil. Jornal Brasileiro de Pneumologia, 33(4), 397-406.
https://doi.org/10.1590/s1806-37132007000400008



https://doi.org/10.1016/j.jbmt.2016.02.005
https://doi.org/10.3233/IES-130508
https://doi.org/10.1164/ajrccm.162.5.2003057
https://doi.org/10.1016/j.clinbiomech.2020.01.008
https://doi.org/10.1002/ppul.24708
https://doi.org/10.1186/1471-2466-14-74
https://doi.org/10.1590/S1413-35552012005000111
https://doi.org/10.1590/s1806-37132007000400008

64

Quertermous, B. P., Seigler, N., Looney, J., Crandall, R., Simon, A. B., Blackburn, M., ...
Harris, R. A. (2023). Muscle oxygen utilization and ventilatory parameters during
exercise in people with cystic fibrosis: Role of HbAlc. Chronic RespiratoryDisease, 20
(14799731231174542). https://doi.org/10.1177/14799731231174542

Reis, C. M. D., Karloh, M., Fonseca, F. R., Biscaro, R. R. M., Mazo, G. Z., & Mayer, A. F.
(2018). Functional capacity measurement: reference equations for the Glittre Activities

of Daily Living test. Jornal Brasileiro de Pneumologia, 44(5), 370-377.
https://doi.org/10.1590/S1806-37562017000000118

Ribeiro Mogo, V. J., Gulart, A. A., Lopes, A. J., de Sa Ferreira, A., da Fonseca Reis, L. F.
(2023). Minimal-resource home exercise program improves activities of daily living,

perceived health status, and shortness of breath in individuals with COPD stages GOLD

I1to IV. COPD, 20(1), 298-306. https://doi.org/10.1080/15412555.2023.2253907
Ribeiro Moco, V. J., Lopes, A. J., dos Santos Vigario, P., de Almeida, V. P., de Menezes, S. L. S.,

& Guimarées, F. S. (2015). Pulmonary function, functional capacity and quality of life in

adults with cystic fibrosis. Revista Portuguesa de Pneumologia, 21(4), 198-202.
https://doi.org/10.1016/j.rppnen.2014.10.003

Rochester, C. L., Vogiatzis, 1., Holland, A. E., Lareau, S. C., Marciniuk, D. D., Puhan, M. A, ...
ATS/ERS Task Force on Policy in Pulmonary Rehabilitation (2015). An official American
Thoracic  Society/European Respiratory  Society policy statement: enhancing
implementation, use, and delivery of pulmonary rehabilitation. American Journal of
Respiratory and Critical Care Medicine, 192(11), 1373-1386.
https://doi.org/10.1164/rccm.201510-1966ST

Rozov, T., Cunha, M. T., Nascimento, O., Quittner, A. L., & Jardim, J. R. (2006). Linguistic
validation of cystic fibrosis quality of life questionnaires. Jornal de Pediatria, 82(2),
151-156. https://doi.org/10.2223/JPED.1463

Shei, R. J., Mackintosh, K. A., Lever, J. E. P., McNarry, M. A., & Krick, S. (2019). Exercise
physiology across the lifespan in cystic fibrosis. Frontiers in Physiology, 10, 1382,
https://doi.org/10.3389/fphys.2019.01382

Skumlien, S., Hagelund, T., Bjertuft, O., & Ryg, M. S. (2006). A field test of functional status
as performance of activities of daily living in COPD patients. Respiratory Medicine,
100(2), 316-323. https://doi.org/10.1016/].rmed.2005.04.022

Steinkamp, G. & Wiedemann, B. (2002). Relationship between nutritional status and lung

function in cystic fibrosis: cross sectional and longitudinal analyses from the German


https://doi.org/10.1177/14799731231174542
https://doi.org/10.1590/S1806-37562017000000118
https://doi.org/10.1016/j.rppnen.2014.10.003
https://doi.org/10.1164/rccm.201510-1966ST
https://doi.org/10.2223/JPED.1463
https://pubmed.ncbi.nlm.nih.gov/?term=Shei+RJ&cauthor_id=31780953
https://pubmed.ncbi.nlm.nih.gov/?term=Mackintosh+KA&cauthor_id=31780953
https://pubmed.ncbi.nlm.nih.gov/?term=Peabody+Lever+JE&cauthor_id=31780953
https://pubmed.ncbi.nlm.nih.gov/?term=McNarry+MA&cauthor_id=31780953
https://pubmed.ncbi.nlm.nih.gov/?term=Krick+S&cauthor_id=31780953
https://doi.org/10.1016/j.rmed.2005.04.022

65

CF quality assurance  (CFQA) project. Thorax, 57(7), 596-601.
https://doi.org/10.1136/thorax.57.7.596

Troosters, T., Langer, D., Vrijsen, B., Segers, J., Wouters, K., Janssens, W., ... Dupont, L.
(2009). Skeletal muscle weakness, exercise tolerance and physical activity in adults with
cystic fibrosis. European Respiratory Journal, 33(2), 99-106.
https://doi.org/10.1183/09031936.00091607

Figure captions

Figure 1 Relationship between Glittre-ADL test (TGlittre) time and 6-minute walking distance
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according to the cystic fibrosis group (CF group) and the control group (CG).
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Abstract

Background: With the increasing use of highly effective modulator therapy (HEMT) in people
with cystic fibrosis (pwCF), it is necessary to determine the evolution of the most dynamic
physiological markers. We aimed to evaluate the 1-year changes in the 6-minute walking
distance (6MWD), Glittre-ADL test (TGlittre) time, and quality of life (QoL) in pwCF before
the initiation of HEMT and to determine the impact of habitual physical activity (HPA) and
chest physiotherapy (CP).

Methods: This longitudinal observational study enrolled 24 pwCF adults who completed the
6MWT and TGlittre. Pulmonary function tests, handgrip strength (HGS), and QoL using the
Cystic Fibrosis Questionnaire—Revised (CFQ-R) were performed. Measurements were taken at
baseline (T1) and 1 year later (T2).

Findings: The median BMI increased between T1 and T2 (19.8 (18-24) kg/m? to 21.4 (19-24)
kg/m? (P=0.038)). TGlittre time decreased both in relation to the absolute values (3.10 (2.52—
3.39) vs. 2.40 (2.00-3.00) min, P=0.001) and in relation to the predicted values (127 (116-150)
vs. 108 (102-140) % predicted, P=0.001). Although there was no increase in 6MWD relative
to the predicted values, it increased relative to the absolute values (545 (463-654) vs. 617 (540—
658) m, P=0.041). People who had HPA showed an increase in HGS (P=0.031). People
undergoing CP showed an increase in the 'treatment burden'-"CFQ-R (P=0.049).
Interpretation: In adult pwCF, field tests are good tools for detecting longitudinal changes,
although they perform better on TGlittre than the 6MWT. They showed an improvement in
body composition.

Keywords: Cystic fibrosis; Exercise; Pulmonary function tests; Muscle

1. Introduction

Cystic fibrosis (CF) is an autosomal recessive disease caused by mutations in the CFTR
gene. It affects the pulmonary, gastrointestinal, and musculoskeletal systems (Giallongo et al.,
2023). In recent years, the prognosis of people with cystic fibrosis (pwCF) has improved due
to continuously updated protocols and treatments. Recent discoveries about CFTR mutations

paved the way for the development of highly effective modulator therapy (HEMT), which is
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available for up to 85% of all pwCF aged 12 years and older with at least one F508del mutant
allele (Cutting, 2015; Gramegna et al., 2020). In Brazil, however, only 60% of pwCF have at
least one F508del allele, so this country has fewer candidates for HEMT (da Silva Filho et al.,
2021). Despite the improvements in health outcomes, CF remains a life-shortening disease,
with respiratory failure as the leading cause of death. In this sense, lung function is one of the
main primary outcome measures for clinical trials and regulatory approval of new therapies
(Sanders & Chmiel, 2021). Lung function, as a single outcome measure only provides a
measure of lung health, so we must consider the impact of other systems, such as the
cardiovascular and musculoskeletal systems.

Although cardiopulmonary exercise testing (CPET) is a major standard test for
evaluating functional capacity during exercise, tests of functional capacity at submaximal
exercise have been increasingly used in clinical practice as an outcome measure in pwCF
(Martin et al., 2013; Abelenda et al., 2024). The six-minute walk test (6MWT) is a simple,
reproducible, and reliable submaximal exercise test used to assess functional capacity during
exercise in pwCF (Abelenda et al., 2024). In addition to being a viable and inexpensive test, the
6MWT reflects the general fitness of the individual and has a good correlation with prognosis,
especially in pwCF with worse lung function (Martin et al., 2013). The CF Foundation
recommends annual exercise testing using the 6MWT in those with a predicted forced
expiratory volume in 1 second (FEV1) <40% and referral to lung transplantation (LTX)-
regardless of FEVi—when the 6-minute walking distance (6MWD) is <400 m (Ramos et al.,
2019). In recent decades, interest in the 6MWT in pwCF has grown, not only in LTX candidates
but also as a prognostic marker of CF severity (Gur et al., 2019).

Although the 6MWT is widely used in clinical practice, the need for a 30-meter corridor
limits its use in general wards or outpatient settings (Combret et al., 2021). In addition, the
6MWT incorporates only walking as a representative of the activities of daily living (ADLS) in
pwCF (ATS Committee on Proficiency Standards for Clinical Pulmonary Function
Laboratories, 2002). The Glittre-ADL test (TGlittre) was developed (Skumlien et al., 2006) to
evaluate the ADLs of individuals with chronic respiratory disease and is a reliable tool both for
children and adolescents (Scalco et al., 2021) and for adults with CF (Abelenda et al., 2024). In
addition to the fact that TGlittre incorporates several ADLS that require the action of both the
upper and lower limbs, it can induce physiological adjustments, such as those obtained during
the 6MWT, in about half as much time (Scalco et al., 2021). Our group recently showed that in
pwCF, TGlittre is more effective than the 6MWT at detecting limitations during exercise, and
there is a moderate relationship between TGlittre time and 6MWD (Abelenda et al., 2024).
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Habitual physical activity (HPA) and chest physiotherapy (CP) are accepted as
important aspects in the care of pwCF to improve health-related measures of physical fitness.
They have a positive impact on quality of life (QoL) and prognosis (Gruber et al., 2024). HPA
involves ADLs and recreation, which increase energy expenditure compared to rest, as
contrasted with exercise, which is purposeful and structured for improvements in physical
conditioning and airway clearance (Southern et al., 2024). Comorbidities related to CF need to
be considered when recommending HPA, but pwCF should seek to maximize their HPA, reduce
their sedentariness, and participate in structured physical training (Gruet et al., 2022). Another
approach that should be encouraged is CP, as it leads to greater sputum clearance, reduces the
recurrence of lung infections, slows the progression of lung destruction, improves lung
function, and increases the QoL of pwCF (Hamedi et al., 2023).

Multiple outcome measures, including functional capacity at exercise and QoL, are
required to obtain a broader and more accurate assessment of CF progression and to quantify
the burden of disease. Recently, HEMT, which is a type of targeted therapy that acts directly
on the CFTR channel, has been increasingly used. More specifically, HEMT improves lung
function, respiratory muscle strength, and QoL in pwCF, although many pwCF in Brazil are
not candidates for HEMT (Giallongo et al., 2023; da Silva Filho et al., 2021). Furthermore,
before starting HEMT, it is necessary to know the evolution of outcome measures in this
population, especially the use of more dynamic physiological markers of CF severity, to
quantify its impact on disease burden. Thus, this study aimed to evaluate the 1-year changes in
6MWD, TGlittre time, and QoL in pwCF before the initiation of HEMT and to determine the
impact of HPA and CP.

2. Methods
2.1. Subjects

A longitudinal observational study was conducted between May 2022 and March 2024
with 24 adult pwCF (out of 34 eligible individuals) who were regularly followed up at the Piquet
Carneiro Polyclinic of the State University of Rio de Janeiro, Rio de Janeiro, Brazil. The
diagnosis of CF was made based on the following parameters: (1) clinical presentation of CF
plus a positive sweat chloride test; (2) clinical presentation plus borderline sweat chloride
results plus two CFTR mutations that cause CF; and (3) an undefined or unknown CFTR
genotype based on genetic analysis plus positive physiological CFTR tests showing CFTR
dysfunction (Farrell et al., 2017). The exclusion criteria were as follows: any acute exacerbation

in the last 3 weeks; pwCF with physical disabilities hindering the performance of field tests;
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pwCF submitted to LTX; abandonment of CF treatment; and loss to follow-up or death during
the 1-year observational period. HPA and CP were self-reported by all participants. PAHSs are
considered to be only the result of recreational activities, which increase energy expenditure
compared to that at rest (Southern et al., 2024). CP was defined as the use of procedures to
improve clearance, both through positive expiratory pressure devices and standardized chest
maneuvers guided by physical therapists, as well as effective breathing exercises (Mcllwaine et
al., 2015).

The study followed the Declaration of Helsinki, and written informed consent was
obtained from the participants. This study was approved by the Research Ethics Committee of
the Pedro Ernesto University Hospital of the State University of Rio de Janeiro under protocol
number CAAE-93586318.0.0000.5259.

2.2. Measurements

QoL was assessed by the Cystic Fibrosis Questionnaire—Revised (CFQ-R). This
questionnaire has 50 items in 12 generic and disease-specific scales. CFQ-R measures several
domains, including the physical and respiratory domains. The scores in each domain range from
0 to 100, lower scores indicating worse QoL and scores >50 reflecting good QoL (Rozov et al.,
2006).

Handgrip strength (HGS) was evaluated with a manual hydraulic dynamometer (Jamar,
Model 5030 J1, Sammons Preston Rolyan, Bolingbrook, IL, USA). The dominant upper limb
was positioned with the shoulder in neutral rotation, the elbow in 90° flexion, the forearm in
neutral position, and the wrist in slight extension. The participant was asked to squeeze the
dynamometer as hard as possible. Three measurements were performed at 30-second intervals,
and the mean of the three measurements was taken (Crosby et al. 1994).

The pulmonary function test consisted of spirometry and measurement of respiratory
muscle strength. The spirometric test was performed with a volume spirometer (Vitatrace VT,
Codax Ltda., Rio de Janeiro, Brazil). The procedures followed previously established
guidelines (Culver, 2017), and the results are expressed as percentages of the predicted values
(Pereira et al., 2007). Respiratory muscle strength was measured using a digital pressure gauge
(MicroRPM; Vyaire Medical Inc., Mettawa, IL, USA) as recommended (American Thoracic
Society/European Respiratory Society, 2002).

The 6MWT was performed as described (ATS Committee on Proficiency Standards for
Clinical Pulmonary Function Laboratories, 2002). The participants were instructed to walk the

greatest possible distance in 6 minutes back and forth along a 30-meter flat stretch, marked on
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the ground with cones at both ends. Blood pressure, heart rate, respiratory rate, and peripheral
oxygen saturation (SpO2) were measured before and at the end of the 6MWT. The 6MWT was
immediately discontinued if SpO. <80%, exhaustion, chest pain or intolerable cramps occurred.
The 6MWT was performed a second time after a 30-minute rest, and the highest 6MWD was
taken for comparison to the predicted values (Enright & Sherrill, 1998).

TGlittre was performed as originally proposed (Skumlien et al., 2006) in a 10-meter
circuit. The participant started in the sitting position. The participant stood up, walked straight,
went up and down two steps, and kept walking to a bookshelf with two shelves, whose height
was adjusted for each participant. Then, the participant moved 3 objects of 1 kg, one by one,
from the top shelf to the bottom shelf, then to the floor and back to the bottom shelf, and finally
back to the top shelf. After this activity, the participant walked straight back in the opposite
direction (including the steps). Each participant completed five laps. For the analysis of
TGlittre, the best total time of two runs of the test was considered, and the result was compared

with the reference values (Reis et al., 2018).

2.3. Statistical analysis

Data analysis was performed using IBM SPSS Statistics version 26.0 software (IBM
Corp., Armonk, NY, USA). The normality of the variables was assessed using the Shapiro—
Wilk test, and the results are expressed as measures of central tendency and dispersion
appropriate for numerical data and frequency and percentage appropriate for categorical data.
Comparisons between the measurements at baseline (T1) and those observed after 1 year (T2)
were assessed using the Wilcoxon signed rank test. Comparisons of the changes (A) between
the groups that did and did not engage in HPA (HPA group and NHPA group, respectively)
were analyzed using the Mann—Whitney test. Comparisons of the changes between the groups
who underwent or did not undergo CP (CP group and NCP group, respectively) were analyzed
using the Mann—Whitney test. The relative changes were calculated as follows: Arelative (%) =
(T2 -T1)/T1 x 100. Statistical significance was accepted at P <0.05.

3. Results

Among the 34 pwCF who were evaluated for inclusion in the study, 10 were excluded
for the following reasons: death during follow-up (n = 4); exacerbation before evaluation (n=4);
abandonment of CF treatment (n=1); and withdrawal from our center due to a change in
residence (n=1). At baseline, the median age was 23 (19-27) years, with 17 (70.8%) males and
7 (29.2%) females. Fifteen (62.5%) and 10 (41.7%) participants underwent HPA and CP,
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respectively.

The median body mass index (BMI) increased significantly from 19.8 (18-24) kg/m? at
T1 to 21.4 (19-24) kg/m? at T2 (P=0.038). The variables of muscle strength and pulmonary
function did not significantly change between T1 and T2. Body composition, muscle strength,
and pulmonary function are compared between T1 and T2 in Table 1.

Regarding functional capacity during exercise, there was a significant reduction in the
TGlittre both in relation to absolute values (3.10 (2.52-3.39) vs. 2.40 (2.00-3.00) minutes,
P=0.001) and in relation to the predicted values for the Brazilian population (127 (116-150) vs.
108 (102-140) % predicted, P=0.001). Although there was no significant increase in 6MWD
compared to the predicted values, it increased significantly compared to the absolute values
(545 (463-654) vs. 617 (540-658) meters, P=0.041). No changes were observed for the QoL
assessed by the CFQ-R between T1 and T2, except for an increasing trend in the 'treatment
burden' domain of CFQ-R (P=0.056). The comparisons between the measures of functional
capacity during exercise and QoL between T1 and T2 are shown in Table 2.

When the groups who did and did not engage in HPA were compared, there was a
significant difference in AHGSrelative between T1 and T2 (7.1 (0-20) kgf for the HPA group vs.
0 (-12-3) kgf for the NHPA group, P=0.031) (Fig. 1).
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No other variables differed between the HPA and NHPA groups. When the groups who
received and did not receive CP were compared, there was a significant difference in the Arejative
of the 'treatment burden’ domain of CFQ-R between T1 and T2 (16.1 (-3-18) for the CP group
vs. -11.2 (-28-1) for the NCP group, P=0.049) (Fig. 2). No other variables differed between the
CP and NPC groups.
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4. Discussion

Tracking multiple outcome measures may provide a better and more complete picture
to aid in clinical decision-making in pwCF. In the search for such outcome measures, we found
that pwCF significantly improved the performance of TGlittre time and, to a lesser extent, the
6MWD at a 1-year interval. These patients gained BMI during the 1 year of this study.
Furthermore, HPA seemed to positively impact peripheral muscle strength, while CP seemed
to positively impact QoL, especially regarding the perception of treatment load. For purposes
of comparison with other real-life cohorts, our results may be useful for the follow-up of pwCF,
as they are already applicable to those who are not eligible (by genotype) for the use of HEMT
and to the substantial proportion of pwCF who live in countries where HEMT is not available.

The respiratory muscles of pwCF can be affected by several mechanisms, including lung
hyperinflation, lack of HPA, systemic inflammation and even CFTR channel dysfunction
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(Gusev et al., 2022). FEV1 is considered one of the best measures available for evaluating lung
disease in CF and is an influential metric for defining the stage of the disease (Kerem et al.,
2024). We did not observe any significant changes in lung function (including FEV1) or
respiratory muscle strength between T1 and T2. Evaluating European data between 2011 and
2021, Kerem et al. (2024) observed a consistent improvement in FEV1 and survival among
47,621 pwCF. The mean FEV: ranged from 63.6% to 74.7% in adults. Interestingly, revi
increased even more among those carrying the F508del mutation in 2021, when HEMT was
available. However, these authors observed that pwCF living in lower-income European
countries did not demonstrate a significant annual increase in FEV1. This at least partially
explains our results, as they were collected from a center located in a country with scarce
resources.

Some studies have shown that self-reported HPA and CP correlate with slower annual
rates of decline in FEV1 (Boutou et al., 2020; Southern et al., 2024). Contrary to these findings,
we did not observe significant differences in lung function between the HPA and NHPA groups.
Interestingly, we observed an increase in HGS between T1 and T2 in the HPA group but not in
the NHPA group, reinforcing the importance of HPA as a contributor to the acquisition of
greater skeletal muscle strength in CF (Abelenda et al., 2024). Since HGS is a clinical marker
of physical performance and all-cause mortality (Lima et al., 2019), HPA should be promoted
in pwCF, even if HEMT is available and hypothetical new therapies come to market beyond
those directed toward the F508del allele. In addition to pulmonary function being able to affect
adherence to HPA in pwCF, numerous factors may support or prevent participation in HPA,
including the degree of motivation, severity of the disease, presence of symptoms such as pain
and dyspnea, individual confidence in exercise, accessibility to training sites, education level,
and type of occupation (Gruber et al., 2024).

The pwCF requires tests that assess physical performance with lower energy
expenditure; these tests are easy to perform and can be used routinely in clinical practice, which
are characteristics that are covered by submaximal exercise tests (Andrade Lima et al., 2018).
Although we did not observe a significant increase in 6MWD between T1 and T2 relative to
the predicted value, we detected a significant increase in 6MWD relative to the absolute value.
Considering the median 6MWD between T1 and T2, the increase in the 6MWD was well above
the minimal clinically important difference of 33 meters observed by Bhatia et al. (2019) in a
cohort of pwCF evaluated prospectively at 1-year intervals. The 6MWT provides important
prognostic information for adult pwCF, as a reduced 6MWT is associated with a greater need
for LTX and a greater risk of death (Martin et al., 2013). Although the 6MWT cannot replace
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pulmonary function tests, it may represent a valuable tool to expand the evaluation of
therapeutic response in pwCF. Since the correlation between 6MWD and pulmonary function
is weak (Andrade Lima et al., 2018), these two tools should be used as complementary tools in
the longitudinal evaluation of pwCF.

A decrease in functional capacity during exercise has a negative impact on the prognosis
of CF, so we should search for field tests that more reliably reflect the evolution of CF than the
6MWT (Campos et al., 2022). The present study showed that TGlittre could capture a greater
change between T1 and T2 than the 6MWT, which may be because the former requires the
subject to perform multiple tasks, such as sitting, standing, walking, going up and down stairs,
reaching and grabbing objects with the hands, transferring weights, and squatting (Skumlien et
al., 2006). In agreement with these findings, our group previously showed in a cross-sectional
study that although pwCF took longer to perform TGlittre than controls, no difference between
these two groups was observed in the 6MWD (Abelenda et al., 2024). Notably, intolerance to
submaximal tests in pwCF is multifactorial and depends to a greater or lesser extent on
pulmonary function, peripheral muscle function, the degree of systemic inflammation, the level
of oxidative stress, nutritional status, the type of bronchial colonization, and the degree of HPA
(Bradley et al., 2001; Andrade Lima et al., 2018).

Another domain that has gained attention in protocols involving pwCF is QoL because,
with the worsening of the disease, symptoms related to exercise intolerance can be triggered by
decreasing physical effort, causing a decrease in QoL (Cherobin et al., 2018). In our study,
however, no change was observed in QoL between T1 and T2, except for an increasing trend
in the 'treatment burden' domain of the CFQ-R, which can be explained by the increase in BMI
after 1 year. Interestingly, a study conducted by our group almost a decade ago (Ribeiro Moco
et al., 2015) showed much lower scores in almost all the CFQ-R domains, which reflects the
impact of treatment advancement in this period, even before HEMT. We also detected a positive
impact of CP on the 'treatment burden’ domain of the CFQ-R between T1 and T2, in line with
Kenn et al. (2015), who showed that CP improves the QoL of pwCF awaiting LTX.

The strength of this study is that multiple outcome measures, including two tests of
functional capacity on exertion, were evaluated in pwCF over 1 year. Some limitations should
be noted: First, the study evaluated a small number of patients from a single CF center, although
it had many data points because the patients were followed up for 1 full year. Second, we did
not use CPET to assess functional capacity during exercise, although it requires expensive and
specific equipment for performance and specialized personnel and does not represent the usual

HPA level of pwCF (Andrade Lima et al., 2018). Third, our results may not be applicable to
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pwCF who have already undergone HEMT. The long-term impact of HEMT on disease
progression and on the criteria for referral and listing of LTX has yet to be determined. Despite
these limitations, our findings may serve as a guide for the monitoring of pwCF both in clinical
practice and in clinical trials to evaluate the efficacy of new drugs and/or rehabilitative

strategies.

5. Conclusion

In adult pwCF, field tests are good tools for detecting longitudinal changes in health and
QoL, although they perform better in TGlittre than the 6MWT. Even without HEMT, there was
a progressive increase in the body composition of pwCF within 1 year. Furthermore, there is an
interrelationship between HPA and peripheral muscle strength and between CP and QoL. The
disparity between multiple outcome measures highlights that these measures together can
provide a more complete picture of CF than any measure alone. Thus, our results may serve as
a starting point for future studies in adult pwCF cohorts taking HEMT to evaluate changes in
their submaximal field tests over time, including studies to evaluate these tests’ long-term

prognostic value.
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Table 1. Comparisons between measurements of body composition, muscle strength, and lung function between baseline (T1) and 1 year later

81

(T2).
Variable T1 T2 P-value
BMI (kg/m?) 19.8 (18-24) 21.4 (19-24) 0.038
Muscle strength
MIP (cm H20) 90 (71-108) 100 (73-118) 0.33
MEP (cm H20) 88 (71-100) 100 (80-100) 0.58
HGS (kgf) 36 (30-40) 38 (30-42) 0.22
Spirometry
FVC, % predicted 73 (59-83) 71 (49-81) 0.085
FEV1, % predicted 57 (40-71) 53 (35-71) 0.078
FEV1/FVC, % 77 (65-85) 75 (66-91) 0.41

BMI = body mass index; MIP = maximal inspiratory pressure; MEP = maximal expiratory pressure; HGS = handgrip strength; FVC = forced
vital capacity; FEV1 = forced expiratory volume in 1 second.
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Table 2. Comparisons between measures of exercise functional capacity and quality of life between the beginning of the study (T1) and 1 year

later (T2).

Variable T1 T2 P-value

Functional capacity
TGlittre time (min) 3.10 (2.52-3.39) 2.40 (2.00-3.00) 0.001
TGlittre time (% predicted) 127 (116-150) 108 (102-140) 0.001
6MWD (m) 545 (463-654) 617 (540-658) 0.041
6MWD (% predicted) 85 (74-98) 93 (85-98) 0.12

CFQ-R
Physical functioning 79 (56-91) 81 (51-96) 0.61
Role 91 (75-100) 92 (75-100) 0.84
Vitality 66 (58-81) 75 (58-87) 0.079
Emotional functioning 83 (62-86) 80 (62-89) 0.91
Social functioning 61 (55-76) 67 (51-83) 0.38
Body image 66 (33-88) 78 (44-89) 0.093
Eating 100 (77-100) 100 (77-100) 0.78
Treatment burden 66 (58-85) 67 (55-78) 0.96
Health perceptions 77 (55-88) 67 (56-97) 0.43
Weight 66 (33-66) 67 (44-100) 0.056
Respiratory symptoms 72 (50-87) 69 (57-95) 0.20
Digestive symptoms 88 (77-97) 89 (78-100) 0.48

TGlittre = Glittre-ADL test; 6MWD = 6-minute walking distance; CFQ-R = Cystic Fibrosis Questionnaire—

Revised.
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FIGURE CAPTIONS

Fig. 1. Relative delta of handgrip strength (HGS) between baseline (T1) and 1 year later (T2).
A significant difference was identified between T1 and T2 when comparing the group that
performed habitual physical activity (HPA) with the group that did not perform it (NHPA)
(P=0.031).

Fig. 2. Relative delta of ‘treatment burden' domain of the Cystic Fibrosis Questionnaire—
Revised (CFQ-R) between baseline (T1) and 1 year later (T2). A significant difference was
identified between T1 and T2 when comparing the group that performed chest physiotherapy
(CP) with the group that did not perform it (NCP) (P=0.049).
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CONCLUSAO:

a) os testes de campo sdo boas ferramentas para avaliar a capacidade funcional
subméaxima em adultos com FC;

b) o TGlittre parece ser mais eficaz que o TC6’ na detecgdo de limitagcdes na
capacidade ao exercicio;

c) héa um importante efeito de aprendizagem do TGlittre em ambos 0s grupos
(FC e controle);

d) o desempenho do TGlittre apresenta correlacdo com a DTC6’, a FPM, a
saturacdo de oxigénio e a atividade fisica habitual;

e) a performance do TGlittre é maior do que a observada no TC6’;

f) mesmo sem o uso de moduladores CFTR, h& ganho progressivo na
composicdo corporal de pessoas com FC no periodo de 1 ano;

g) ha interrelacdo entre atividade fisica habitual (AFH) e forca muscular

periférica e, também, entre FR e QVRS.

Este estudo é relevante porque apresenta um teste de avaliacdo da capacidade funcional
subméaxima que pode ser complementar aos procedimentos habituais de avaliacdo de adultos
com FC. Mesmo sem o uso dos moduladores da CFTR, houve um ganho progressivo na
composicao corporal das pessoas com FC no periodo de um ano. Além disso, constatamos uma
interrelacdo da atividade fisica habitual e a forca muscular periférica e, também, entre a
fisioterapia respiratéria e a QVRS. A disparidade entre multiplas medidas de resultados destaca
que estas medidas em conjunto podem fornecer um quadro mais completo da FC do que
qualquer medida isoladamente. Assim, nossos resultados podem servir como ponto de partida
para futuros estudos em coortes de adultos com FC em uso da terapia com os moduladores da
CFTR, para avaliar as alterac6es nos testes de campo submaximos ao longo do tempo, inclusive
o valor prognéstico a longo prazo.

Estamos vivenciando um momento que é especialmente promissor, dado o cenario em
mudanga do tratamento da FC. Atraves do advento de terapias com moduladores altamente
eficazes, tornando-se disponiveis para uma camada mais ampla da populacéo, esta ocorrendo
uma mudanga como as pessoas com FC serdo tratadas e seu prognostico futuro. A medida que
a esperanca de vida das pessoas com FC aumenta, as equipes multidisciplinares de saude

enfrentardo o desafio de manter a salude e otimizar a QVRS. Isto destaca a importante
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contribuicdo das avaliagOes fisicas, através dos testes funcionais, da prescrigcdo de exercicio e
da fisioterapia para o0 manejo da FC.
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APENDICE A - Termo de Consentimento Livre e Esclarecido para pesquisa

Termo de Consentimento Livre e Esclarecido

Titulo: Contribuicdes do Teste de avaliacdo de vida diaria T-GLITTRE em adultos com
Fibrose Cistica
Pesquisadores responsaveis: Vera Lucia Barros Abelenda, Prof Agnaldo Lopes e Dra

Claudia Costa.

Justificativa e objetivos

A disfuncdo muscular ainda é pouco compreendida em pacientes com Fibrose
Cistica e seu melhor entendimento pode levar a melhora no acompanhamento desses pacientes
em relacdo a atrofia, suas atividades do dia a dia e indicacdo de tratamentos como exercicios
terapéuticos. O presente estudo pretende avaliar a performance de adultos com FC para realizar
o TGlittre comparando-a com o TC6 e com um grupo controle e relaciona-lo com a funcgéo

pulmonar e percepcao da qualidade de vida (QV) .

Proposta do Estudo
O Sr(a) esta

sendo convidado a participar deste estudo de avaliagdo da performance de adultos com FC
através do Teste TGllittre e sua associagdo com a fun¢do pulmonar e Qualidade de vida

relacionada a saude (QVRS).

Explicacdo dos Procedimentos

Para a realizag¢do da pesquisa, serdo coletados dados do seu prontudrio e serdo realizados
os testes de forca muscular, Teste de caminhada de seis minutos (TC6’) e o Teste TGlittre, no
mesmo dia da sua consulta médica, para avaliar como a sua musculatura estd funcionando.
Como de rotina, nesse dia, o senhor também realizara a prova de fung¢do pulmonar
(espirometria) para avaliar como o pulmao funciona durante o repouso. Os testes desse estudo
nao sao invasivos e todos 0s exames seguirdao as recomendagdes nacionais € internacionais.

Os pacientes serdo acompanhados pelo médico ou pelo fisioterapeuta durante todo o

periodo, independente do pesquisador que realizara as avaliagdes.
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Beneficios

As informacdes obtidas nesse estudo sdo importantes para auxiliar na melhora do
tratamento de pacientes com Fibrose Cistica. O paciente nao tera beneficio direto, mas este
estudo podera ajudar a entender melhor a fungao muscular desses pacientes, sua relacdo com a
funcdo pulmonar e pode contribuir futuramente para o desenvolvimento de novos protocolos
de prevencao e fortalecimento que possam reduzir a perda funcional. Vale ressaltar, que os
achados desse estudo, na pratica clinica, podem auxiliar nas orientagdes dos pacientes
avaliados.

Os resultados obtidos serdo utilizados em pesquisa nesta institui¢do, no Programa de

Pos-graduagdo em Clinica Médica da Universidade do Estado do Rio de Janeiro.

Desconfortos e Riscos

Os riscos decorrentes da participacao neste estudo sdo minimos e independem da
pesquisa, ja que tais procedimentos sdo condutas padrao realizadas pelo pneumologista e pelo
fisioterapeuta. Os riscos estdo relacionados com a possibilidade do paciente apresentar cansago
respiratorio, devido a sobrecarga aos musculos respiratdrios e de membros durante o teste de
for¢a muscular, o teste de caminhada de 6 minutos e o Teste TGlittre. Porém, caso isso ocorra,
tal condicdo sera revertida com a interrupcao imediata do procedimento e suporte clinico

necessario, sem prejuizos a saude do paciente.

Participacao voluntaria no estudo

A participacao neste estudo ¢ voluntaria. O representante legal ou o paciente poderao
recusar-se a participar, bem como cancelar sua participagdo a qualquer momento do estudo.
Esta decisdo ndo afetard de nenhuma maneira os cuidados médicos oferecidos aos pacientes

acompanhados na instituicao.

Tratamento médico em casos de danos

Todo e qualquer dano decorrente do desenvolvimento deste projeto de pesquisa, e que
necessite de atendimento médico, ficard a cargo da instituicdo. Caso ndo deseje autorizar a sua
participacao no estudo, ndo haverd qualquer restricio ou mudanga no tratamento planejado
previamente pela equipe médica.
Custeio

Nao havera qualquer custo ou forma de pagamento para o paciente pela sua participagao

neste estudo.
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Confidencialidade
A publicacdo dos resultados desta pesquisa, em parte ou no seu todo, nao identificara os

pacientes envolvidos, preservando totalmente sua identidade.

Em casos de duvidas
Em caso de duvidas sobre o estudo, por favor, telefone para o professor Dr° Agnaldo

Lopes ou Dr* Vera Lucia Barros Abelenda (21) 982762459.

Consentimento para a participagdo no estudo

A sua assinatura significa que vocé leu este formulario ou que ele foi lido para vocé, que
lhe foram dadas todas as explicacdes sobre o estudo, que vocé recebeu respostas para as
suas duavidas, esta satisfeito com as informacoes que lhe foram dadas, concordou com a

participacdo no estudo e recebeu 1 copia do presente termo de consentimento.

Rubrica Pesquisador: Rubrica

Paciente (ou responsavel): Rubrica

Data / /20
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APENDICE B - Ficha de Avaliag4o dos Testes Funcionais — TC6’ e TGlittre

§“@%@ Ficha de avaliacéo do Teste C_aminhada em Seis Minutos e

g f TGlittre

%2 UERJ ¢ Laboratdrio de Reabilitacdo Pulmonar —
"ogsﬁm N PNEUMOLOGIA/PPC/UERJ

Data da avaliacéo: / /

Nome:

Endereco:

Bairro: Cidade:

UF: .

Profissdo: . Ainda em exercicio? ( )sim ( )nao

Tel: / email:

Matricula PPC:

SUS:

Médico: Diagnostico:

Indicacdo: () Pesquisa Clinica.
AuscultaPulmonar:
Anamnese:

Medicamentos em uso:

Atividade Fisica: ( ) ndo ( ) sim; qual?

Tempo: Vezes por semana: Hé& quanto tempo:
Fisioterapia: ( )ndo ( )sim;qual? Tempo:
Vezes por semana: Hé& quanto tempo:

Dados antropométricos:

Datanasc. / / . ldade:___anos. Altura:__ metros. Peso:_ .
IMC: Raca:

Avaliacgdo respiratoria:

MRC: Pimax: Pemax:

VEFL1: CVF: CVF/FEV1:

HANDGRIP: Direito: Esquerdo:



tel:________________/________________

TC6M (1° teste)

PAincial:__ X mmhg. FC___ bpm. SPO2__ % BORG__ EVA:
1’: FC___bpm. SPO2 _ %. 4:FC____bpm. SPO2___ %.
2°:FC____bpm. SPO2___ %. 5:FC___ bpm. SPO2___ %.
3:FC___ bpm. SPO2  %. 6:FC___ bpm. SPO2__ %.
PAfinal:__ X mmhg. FC___ _bpm. SPO2__ % BORG__ .EVA _

Apds termino do teste: FC1"__ /3" /5" /10" /15" bpm

SPO1"__ /3 15 /10 /15 %.

N° voltas: Total metros:
Interrompeu o teste ( ) ndo ( )sim, 1°parada: de __minuto a minuto

FC Sa02 PA Borg
EVA

2° parada: de minuto a
minuto

FC Sa02 PA Borg

EVA

T- GLITTRE (1°TESTE)

REPOUSO | 1*%VOLTA | 22VOLTA | 3#VOLTA | 48VOLTA | 5*VOLTA

FC

Spo2

BORG

P.A

Apds termino do teste: FC1"__ /3" /5" /10" /15 bpm

SPO21"__ /3 15 110 /15 %.

P.A:

Tempo de execucgdo do Teste :

102

Interrompeu o teste ( ) ndo ( )sim, paradano minuto
FC Sa02 PA Borg dispneia:
Borg MMII: Borg MMSS: EVA

TC6M ( 2° teste)

PA incial: X mmhg. FC bpm. SPO2 % BORG .

EVA .



1’: FC bpm. SPO2 %.
2’: FC bpm. SPO2 %.
3: FC bpm. SPO2 %.

4’: FC bpm. SPO2 %.
5 FC bpm. SPO2 %.
6:FC bpm. SPO2 %.
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PA final: X mmbhg. FC bpm. SPO2 % BORG :
EVA .
Apos termino do teste: FC1™ /3" /5" /10" /15" bpm
SPO1"__ /3 /5 /10 /15 %.
N° voltas: Total
metros:
Interrompeu o teste ( )ndo ( )sim, 1°parada: de minuto a minuto
FC Sa02 PA Borg EVA
2° parada: de minuto a minuto
FC__ Sa02 PA Borg EVA
T-GLITTRE (2°TESTE)
REPOUSO | 1°VOLTA | 22VOLTA | 33VOLTA | 44VOLTA | 52VOLTA
EC
Spo2
BORG
PA
Apos termino do teste: FC1" /3" /5" /10" /15" bpm
SPO21"__ /3 15 110 /15 %.
P.A:
Tempo de execucgdo do Teste :
Interrompeu o teste ( ) ndo ( )sim, paradano minuto
FC Sa02 PA Borg dispneia:
Borg MMII: Borg MMSS: _ EVA
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Abstract

Background and Objectives: Cardiopulmonary and skeletal muscle impairment and
poor physical activity are potential contributors to reduced functional capacity in
cystic fibrosis (CF). The Glittre-ADL test (TGlittre) has great potential for clinical use
in adult CF adults, as it meets the need for a comprehensive assessment of physical
function using tasks similar to activities of daily living. This study aimed to evaluate
the performance of TGlittre in CF adults compared to the é6-min walk test (MWT)
and, secondarily, to quantify the associations of their results with pulmonary
function, muscle strength, and health-related quality of life (HRQoL).

Methods: This cross-sectional study evaluated 34 CF adults and compared them
with 34 subjects from a control group. The participants underwent the following
assessments: functional capacity using TGlittre and 6MWT; spirometry; respiratory
muscle strength; handgrip strength (HGS); and HRQoL using the Cystic Fibrosis
Questionnaire-Revised (CFQ-R).

Results: While CF patients showed a longer time to perform TGlittre compared to
controls (134 (119-150) versus 107 (95-126) % of the predicted time p = 0.0002),
no difference between these groups was observed in the 6SMWT. When the second
TGlittre was compared to the first TGlittre, there was a significant decrease in total
time for both CF patients (p < 0.0001) and controls (p = 0.0001). TGlittre time
correlated with 6MWT distance (6MWD) (r, = -0.641, p < 0.0001), HGS
(rs = —0.364, p = 0.034), peripheral oxygen saturation at the end of the test
(rs = —0.463, p = 0.006) and the “digestive symptoms” domain of CFQ-R (r; = 0.376,
p = 0.028). TGlittre time was shorter in patients who engaged in regular physical
activity (3.10 (2.49-3.39) min versus 3.28 (2.95-3.53) min, p = 0.016).
Conclusions: TGlittre is more effective than the 6MWT in detecting limitations
during exercise. There is an important learning effect of TGlittre in adult CF pa-
tients. TGlittre time was correlated with MWD, HGS, oxygen saturation level, and
the patient's level of physical activity.

KEYWORDS
cystic fibrosis, exercise, pulmonary function testing, rehabilitation
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1 | INTRODUCTION

Cystic fibrosis (CF) is an important autosomal recessive genetic dis-
ease clinically identified by chronic lung disease, exocrine pancreatic
insufficiency, and a high concentration of electrolytes in sweat
(Barry & Simmonds, 2023). Advances in the diagnosis and treatment
of CF in recent decades have considerably increased its survival, so
the number of adults who need to be treated is growing (Barry &
Simmonds, 2023). With longer survival, the worsening of the disease
becomes more evident, such as the development of polymicrobial
infections and progressive deterioration of lung function, impairing
health-related quality of life (HRQoL) (Arikan et al., 2015). Despite all
the improvement in the health care of people with CF, some factors
typical of the disease may contribute to the reduction of activities of
daily living (ADL), such as impaired metabolism, progressive nature,
chronic lung infections, disability nutritional status, loss of bone
mineral density, peripheral muscle weakness, and the number of
exacerbations (Almeida et al, 2021; Arikan et al, 2015; Aznar
et al, 2014).

Respiratory impairment is progressive and occurs in 95% of
adults with CF, and lung injury is one of the most important de-
terminants of prognosis (Mogo et al., 2013). The deterioration of lung
function due to bronchial obstruction depends highly on the increase
in mucus intensity and the early onset of pulmonary infections
(Ribeiro Mogo et al., 2015). In these patients, low pulmonary function
values are associated with malnutrition, and pulmonary function re-
sults are even worse when there is concomitant colonization by
Pseudomonas aeruginosa (Steinkamp & Wiedemann, 2002). Lung
function appears to negatively impact exercise tolerance in adults
with CF, especially in those with severe lung disease (Pastré
et al., 2014). However, only one-third of the variability in the exercise
capacity of people with CF can be explained by pulmonary function
tests at rest, indicating that other factors may contribute to their
poor exercise performance (Almajed & Lands, 2012). In CF, muscle
strength may also decrease with disease progression (Arikan
et al, 2015). Greater recruitment of respiratory muscles may occur
as the respiratory load increases, with recruitment of expiratory
muscles during unsupported arm exercise (Cakmak et al, 2023).
Muscle dysfunction has been suggested to be a contributor to the
low exercise tolerance of children with CF (Moser et al., 2000),
although this has not yet been studied in detail in adults with CF.

Progressive reduction in physical condition is one of the char-
acteristics of people with CF and is a predictor of mortality (Pastré
et al, 2014). Several factors may be involved in the reduction of
functional capacity in CF, such as ventilatory limitation, nutritional
status, and electrolyte losses (Arikan et al, 2015; Pastré et al., 2014).
In individuals with chronic airflow obstruction, exercise intolerance
occurs not only when performing lower limb tasks but also during
activities involving the arms (Cakmak et al., 2023). Thus, measures of
functional capacity on exertion incorporating larger muscle groups
are increasingly used in the follow-up of CF adults to identify physical
limitations, monitor the evolution of the disease and the effects of
treatment, choose physical reconditioning programs, evaluate

prognosis, and indicate lung transplantation (Burtin & Hebes-
treit, 2015; Mogo et al., 2013). In clinical practice, the 6-min walk test
(6MWT) is widely used to estimate functional capacity in people with
CF because it better reflects ADLs than maximal exercise tests
(Arikan et al, 2015). However, the 6MWT does not incorporate
upper-limb function, which may be impaired in CF aduits.

More recently, the Glittre-ADL test (TGlittre) was developed. It
probes different ADLs that may be useful for a comprehensive
evaluation and differentiation of functional capacity in various clinical
conditions (de Oliveira, Gardel, Ghetti, & Lopes, 2022; Nonato
et al., 2020; Skumlien et al., 2006). In children and adolescents with
CF, TGlittre proved to be a useful tool to assess their ability to
perform ADLs with the lower and upper extremities without support
in clinical practice (Arikan et al., 2015). Since adults with CF have
significantly deteriorated lung function, we hypothesized that, in
addition to peripheral muscle dysfunction, respiratory dysfunction is
an important contributor to their reduced performance on TGlittre.
Thus, the present study aimed to compare the value of TGlittre
versus SMWT in CF adults and, secondarily, to analyze the associa-
tions of these test scores with pulmonary function, muscle strength,
and HRQoL

2 | MATERIALS AND METHODS
21 | Study design, participants, and ethics

Between April 2022 and March 2023, a cross-sectional observational
study was carried out with 34 consecutive CF patients (out of 37
eligible patients) who were regularly seen at the Piquet Carneiro
Polyclinic of the State University of Rio de Janeiro, Rio de Janeiro,
Brazil. The inclusion criteria were age >18 years, a diagnosis based
on clinical history compatible with CF, and two sweat tests with
chloride ions >60 mEg/L and/or two mutations identified in the CF
transmembrane conductance regulator gene (Barry & Sim-
monds, 2023). The exclusion criteria were patients with physical
disability making it difficult to perform the exercise tests, an acute
exacerbation in the last 3 weeks, and cardiopulmonary, orthopedic,
or neurological diseases unrelated to CF. All patients continued to
receive their treatments according to standard clinical practice.
Chest physiotherapy was used as a procedure for CF patients, to
improve clearance, both by using positive expiratory pressure de-
vices and standardized physiotherapist-guided chest applied ma-
neuvers as well as effective breathing exercise (Mcliwaine
et al, 2015).

We also evaluated a control group (CG) of 34 subjects aged
>18 years. These participants were recruited consecutively and
consisted of healthy individuals with no previous history of cardio-
vascular, pulmonary, neurological, muscular, or osteoarticular disease
but who were sedentary for the functional evaluations. The CG
participants were companions of CF patients at medical appoint-
ments but were not family members with any degree of kinship with
them.
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The protocol was approved by the Research Ethics Committee of
the Pedro Ernesto University Hospital of the State University of Rio
de Janeiro under protocol number CAAE-93586318.0.0000.5259. All
participants provided informed consent. According to the Brazilian
National Health Council's Resolution no. 510/2016, participants
were not rewarded or remunerated for their time or effort.

22 | Measurements

HRQolL was assessed using the Cystic Fibrosis Questionnaire-
Revised (CFQ-R) for patients aged >14 years, consisting of 50
questions divided into 12 domains (physical functioning, role, vital-
ity, emotional functioning, social treatment functioning, body image,
eating, burden, health perceptions, weight, respiratory symptoms,
and digestive symptoms). The scores of each domain range from
0 to 100, with scores >50 reflecting good HRQolL (Rozov
et al, 2006).

Handgrip strength (HGS) was measured in kilograms using a
manual hydraulic dynamometer (Jamar, Model 5030 J1, Sammons
Preston Rolyan). The dominant arm was positioned with the shoulder
in neutral rotation, the elbow in 90° flexion, the forearm in neutral
position, and the wrist in slight extension. The participants were
asked to press the equipment as hard as possible. Three measure-
ments were performed at intervals of 30 s and averaged (Crosby
et al, 1994).

Maximal inspiratory pressure (MIP) and maximal expiratory
pressure (MEP) were measured using a digital pressure gauge
(MicroRPM; Vyaire Medical Inc.). MIP was measured after maximum
expiration close to residual volume, while MEP was measured after
maximum inspiration close to total lung capacity, while the partici-
pant was seated upright and wearing a nose clip. The highest
recorded value was used for calculations only when three technically
satisfactory measurements were obtained (Dimitriadis et al., 2011).

The pulmonary function test was performed using a volume
spirometer (Vitatrace VT, Codax Ltda). The best maneuver among
three technically acceptable and two reproducible maneuvers was
selected for analysis (Culver et al, 2017). Spirometry results are
expressed as percentages of the expected values adjusted for sex,
age and height (Pereira et al., 2007).

The 6MWT was performed according to previous recommenda-
tions (Rochester et al., 2015). In a 30-m corridor with floor markings
every meter, the participant was asked to walk as fast as possible
without running, straight down and back for 6 min. Blood pressure
(BP), heart rate (HR), respiratory rate (RR), Borg's exercise scale, and
peripheral oxygen saturation (SpO,) were assessed immediately
before and at the end of the test. The SMWT was interrupted if chest
pain, intolerable dyspnea, cramps, dizziness, sweating, pallor, or
cyanosis was observed. The SMWT was performed in duplicate at a
30-min interval. The greatest SMWT distance (6MWD) was chosen
for analysis and was compared to the population-predicted value
according to that patient’s sex, height, age, and weight (Enright &
Sherrill, 1998).

TGlittre followed the previous recommendations (Skumlien
et al,, 2006). The participants were seated in a chair and instructed to
get up and walk a flat 10-m distance until completing five laps. Halfway
through the course, they ascended and descended a staircase with
three steps (17 cm high vs. 27 cm deep). At the far end of the course, the
participant moved three objects one at a time, each weighing 1 kg, from
one shelf to another (one adjusted to the height of the shoulder girdle
and the other adjusted to the height of the pelvic girdle), and then
placed them on the floor. This step was ended by replacing the weights
on the shelves in the same order. The participant returned along the
same route and completed the first lap. Women performed the route
carrying a backpack with 2.5 kg and men with 5 kg. Before and at the
end of TGlittre, the following parameters were recorded: BP, RH, RR,
Borg scale of effort, and SpO,. TGlittre was performed in duplicate at
an interval of 30 min, and the test with the shortest time was used for
analysis. Each participant’s time was compared to those predicted for
age and height (Reis et al.,, 2018).

2.3 | Statistical analysis

The sample size was calculated using the GPower statistical program
3.1.9.6 (Heinrich Heine University). The SMWD was used as the main
evaluation variable based on a previous study that investigated the
correlation between TGlittre and the SMWT in patients with chronic
obstructive pulmonary disease (COPD) (Skumlien et al., 2006). The
basis for the effect size was 0.382, which was calculated from the
difference between the means of the MWD (38 m) and its corre-
sponding standard deviation (994 m). The sample size calculated
using correlation-point biserial mode with B = 0.8 and @ = 0.05 was
34 participants in each group.

The observed data are expressed as measures of central ten-
dency and dispersion suitable for numerical data and as frequency
and percentage for categorical data. Nonparametric methods were
applied because the variables did not present a Gaussian distribution,
as the hypothesis of normality was rejected by the Shapiro-Wilk test.
We compared variables between patients with CF and CG using the
Mann-Whitney test. The variations in TGlittre time and 6MWD be-
tween the first and second evaluations were determined using the
Wilcoxon signed rank test. The associations of TGlittre and 6MWD
with clinical variables, pulmonary function, muscle function, and
HRQolL were analyzed using Spearman's correlation coefficient for
numerical data and the chi-squared test for categorical data. The
significance level adopted was 5%. Statistical analysis was performed
using IBM SPSS Statistics version 26.0 software (IBM Corp.).

3 | RESULTS

Of the 37 CF patients who were evaluated for inclusion in the study,
three were excluded for the following reasons: two for inability to
complete TGlittre and one for having had a recent acute exacerba-
tion. The median age was 23 (20-27) years, and 23 (67.6%) were
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men. Seventeen (50%) patients regularly engaged in physical activity,
and 11 (32.4%) underwent chest physiotherapy. No patients were
using cystic fibrosis transmembrane conductance regulatory (CFTR)
modulators. Regarding pulmonary function, 7 (20.6%) had normal
spirometry, 16 (47.1%) had obstructive damage, and 11 (32.3%) had a
pattern suggestive of restrictive damage. In the CG, all patients had
normal spirometry, and none of them performed physical activity.
The comparison of anthropometric data, pulmonary function, and
HRQoL between CF patients and CG volunteers is shown in Table 1.

The CF patients showed relatively preserved respiratory muscle
function and HGS. In TGlittre, 25 (73.5%) CF patientsand 6 (17.6%) CG
participants had a time >120% of the predicted. In the 6MWT, 14
(41.2%) CF patients and 6 (17.6%) CG participants walked a distance
<80% of the predicted. Muscle strength, TGlittre, and 6MWD data are
compared between patients with CF and CG in Table 2 and Figure 1.

When the second TGlittre was compared to the first TGlittre,
there was a significant decrease in total time for both CF patients
(p < 0.0001) and CG volunteers (p = 0.0001), with learning effects of
5.8% and 4.7%, respectively (Figure 2). Twelve patients (35.3%)
showed a drop in SpQ; >4% at the end of TGlittre, whereas this did
not occur with any of the CG volunteers. When the second 6MWT
was compared to the first SMWT, there was a significant increase in
the distance walked for both CF (p < 0.0001) and CG (p = 0.001),
with learning effects of 5.7% and 3.8%, respectively. Thirteen pa-
tients (38.2%) showed a drop in SpO; >4% at the end of TGlittre,
whereas this did not occur with any of the CG (Table 3).

Finally, we evaluated the associations of TGlittre time and
6MWD in the CF patient group. In this analysis, TGlittre time showed
a statistically significant correlation with 6MWD (r; = -0.641,
p <0.0001), HGS (r;= -0.364, p = 0.034), and 5p0; at the end of the
test (r, = —0.463, p = 0.006). Regarding HRQoL, TGlittre time only
showed a significant correlation with the domain “digestive symp-
toms" of the CFQ-R (r; = 0.376, p = 0.028). TGlittre time was lower in
patients who engaged in physical activity (3.10 (249-3.39) min
versus 3.28 (2.95-3.53) min, p = 0.016), although no significant dif-
ference was observed regarding chest physiotherapy (3.16 (2.59-
3.40) min versus 3.18 (2.59-3.53) min, p = 0.99). The SMWD was
correlated with HGS (r; = 0.394, p = 0.021), SpO; at the end of the
test (r,= 0.342, p = 0.048), and the ratio of forced expiratory volume
in 1 s to forced vital capacity (r, = 0.348, p = 0.043). 6MWD showed
no significant correlation with any of the CFQ-R domains. 6MWD
was higher in patients who had a physical activity habit (550 (503-
661) m versus 459 (434-555) m, p = 0.003), but no significant dif-
ference was observed regarding chest physiotherapy (540 (459-662)
m versus 515 (438-585) m, p = 0.39).

4 | DISCUSSION

The main findings of the present study were that patients with CF
took longer to perform the TGlittre compared to controls, with no
difference being observed between these groups in the 6MWT.
These patients significantly improved in their second performance of

each test, TGlittre and 6MWT. There was a correlation between
TGlittre time and 6MWD. Furthermore, the shorter the TGlittre time,
the higher the HGS was, the higher SpO; at the end of the test was,
and the more physical activity the patient regularly engaged in,
although the correlation between TGlittre and HRQol was weak. To
our knowledge, this is the first study to evaluate the performance of
CF patients on TGlittre and to compare it with their 6MWD.

In addition to incorporating several ADLs, TGlittre has the
advantage of requiring the arms to complet. all its tasks. Since the
muscles that move the arm are attached to the rib cage, they stabilize
the trunk but considerably increase the resistance of the chest wall in
CF, limiting the ability to increase tidal volume during arm activities.
This causes them to fail at upper extremity exercises at low work-
loads (Cakmak et al., 2023). In the present study, we observed that
the median TGlittre time in CF patients was 3.17 min, well above that
observed in CG patients. In line with our findings, Arikan et al. (2015)
observed that the TGlittre time was significantly longer in adoles-
cents with CF than in controls. However, Almeida et al. (2021)
observed in CF children that the mean time to complete the TGlittre
was similar to that predicted for healthy children. This suggests that
the progressive deterioration of CF, whether due to pulmonary or
extrapulmonary manifestations, has a cumulative and progressive
effect on functional exercise capacity, impacting the adult population
the most. Although the limitation of ADLs in CF adults is multifac-
torial, the most prominent factors are their general health status, the
cumulative complications of the disease, and chronic lung infections
(Ozipek et al., 2020).

Although TGlittre was initially developed for COPD patients
(Skumlien et al, 2006), it has great potential for use in CF adults
because it involves activities that simulate ADL in a field test, such as
activities with unsupported arms, rising from a chair, walking,
climbing and descending steps, squatting, reaching, hand gripping,
and moving weights. In fact, the TGlittre was more effective than the
SMWT in our study in detecting functional limitation to exertion,
possibly because it involves multitasking (Mogo et al, 2013; Pena-
fortes et al., 2013). Since TGlittre is already recognized as a very
useful submaximal test in COPD, the many similarities between
COPD and CF show the importance of evaluating this tool in adults
with CF. Although they are diseases with distinct etiopathogenesis,
both COPD and CF are debilitating diseases that present chronic
airflow limitation and multisystem manifestations, including pulmo-
nary and musculoskeletal involvement. Our patients completed the
TGlittre in a slightly shorter time than the median values reported by
Skumlien et al. (2006) and Gulart et al. (2020) in COPD patients,
which were 4.16 and 3.67 min, respectively. In COPD, TGlittre is
useful for assessing disease stage, hospitalization rate, exercise ca-
pacity, response to pulmonary rehabilitation, and risk of death
(Gulart et al., 2018; Ribeiro Mocgo, Gulart, Lopes, de S4 Ferreira, & da
Fonseca Reis, 2023; Skumlien et al, 2008). Thus, it is possible to
extrapolate these potential uses to CF adults.

The reproducibility of TGlittre has been tested in COPD patients
since its initial description, and its retest time also decreases in that
group, which was attributed to the learning effect of approximately 7%
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::rr::rEap:ic :;r:::t:::aorftd clinical Variable Patients with cystic fibrosis Controls prvalue
data between patients with cystic Demographic parameters
fibrosis and controls. Male/female 23/11 19/15 065

Age (years) 23 (20-27) 26 (22-32) 053

BMI (kg/m?) 20 (18-23) 24 (22-27) 0.0003

Spirometry

FVC (% predicted) 70 (50-83) 94 (87-104) < 0.0001

FEV, (% predicted) 54 (37-72) 101 (87-108) < 0.0001

FEVY/FVC (%) 77 (64-86) 100 (93-85) < 0.0001

CFQ-R

Physical functioning 70 (50-87)

Role 87 (75-100)

Vitality 66 (56-75)

Emotional functioning 80 (60-86)

Social functioning 55 (49-73)

Body image 66 (41-88)

Eating 100 (77-100)

Treatment burden 66 (44-88)

Health perceptions 66 (44-80)

Weight 66 (33-75)

Respiratory symptoms 66 (50-86)

Digestive symptoms 88 (77-88)

TABLE 2 Comparison of muscle
function, Glittre-ADL test performance
and 6-min walk test performance
between patients with cystic fibrosis and
controls.

Note: The values shown are the mean + SD, median (interquartile range) or number (%). The values
in bold refer to significant differences.

Abbreviations: BMI, body mass index; CFQ-R, Cystic Fibrosis Questionnaire-Revised; FEV;, forced
expiratory volume in 1 second; FVC, forced vital capacity.

Variable Patients with cystic fibrosis Controls p-value
Muscle function
MIP (cm H,0) 90 (76-120) 100 (88-126) 020
MEP (cm H20) 88 (68-100) 95 (80-105) 0.18
HGS (kef) 30 (30-38) 33(30-42) 020
TGlittre
Total time (min) 3.17 (259-3.43) 257 (246-331) 0.022
Total time (% predicted) 134 (119-150) 107 (95-126) 0.0002
6MWT
SMWD (m) 520 (450-5%6) 527 (488-623) 063
MWD (% predicted) 81 (70-95) 89 (77-99) 023

Note: The values shown are the mean + 5D, median (interquartile range) or number (3%). The values
in bold refer to significant differences.

Abbreviations: MWD, 6-min walking distance; 6SMWT, 6-minute walk test: HGS, handgrip strength;
MEP, maximal expiratory pressure; MIP, maximal inspiratory pressure; TGlittre, Glittre-ADL test
performance.
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FIGURE 1 Relationship between Glittre-
ADL test (TGlittre) time and 6-min walking
distance (6MWD, r, = —0.641, p < 0.0001).

FIGURE 2 Comparisons of Glittre-ADL
test (TGlittre) time between the 1st and 2nd
evaluation according to the cystic fibrosis
group (CF group) and the control group (CG).
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Patients with cystic fibrosis  TGlittre time (s)  1st evaluation 3.39(3.19-354) <0.0001
Controls 2nd evaluation  3.19 (280-3.43)
Patients with cystic fibrosis ~ TGlittre time (s)  1st evaluation 3.03(2.58-3.39) 0.0001
Controls 2nd evaluation  2.68 (2.46-3.31)
Patients with cystic fibrosis ~ 6MWD (m) 1st evaluation 463 (416-576) <0.0001
Controls 2nd evaluation 522 (444-587)
Patients with cystic fibrosis 6MWD (m) 1st evaluation 510 (453-591) 0.0001
Controls 2nd evaluation 527 (485-610)

Note: The values shown are the mean £ SD, median (interquartile range) or number (%). The values
in bold refer to significant differences.
Abbreviations: MWD, 6-min walking distance; TGlittre, Glittre-ADL test.

TABLE 3 Comparison of the
performance of the Glittre-ADL test and
the 6-min walk test between the first
and second evaluations.
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(Skumlien et al., 2006). When compared to the total time of the first
test, we also observed a significant decrease in the total time of the
second test for both CF patients and CG volunteers, which was also
observed in the SMWT. Almeida et al. (2021) observed that 77% of the
CF children and adolescents evaluated in their study improved their
performance in the second test. The difference between the median
values observed in our study was 0.60 min, which is much greater than
that observed in COPD patients (0.37 min) (Skumlien et al., 2006) and
in healthy individuals (0.21 min) (Reis et al., 2018). It is possible that the
learning effect has an impact on the CF population, which is mostly
composed of young adults with a preserved level of cognition who can
better memorize the TGlittre task sequence. Since squatting to
perform shelf tasks has been identified as the most difficult part of
TGlittre (de Alegria, Kasuki, Gadelha, & Lopes, 2021; Nonato
et al., 2020) and considering that CF does not cause joint damage, we
believe that this may have played a role in their better performance in
the second test. Taken together, these findings indicate the need for at
least two tests to obtain reliable assessments in CF adults. Although
one of the concerns about TGlittre is its low coefficient of explanation
in reference equations (Reis et al., 2018), we observed a good corre-
lation between TGlittre time and 6MWD in CF adults. In COPD pa-
tients, Skumlien et al. (2006) observed a strong correlation between
TGlittre time and 6MWD (p = —0.82), especially in individuals who
walked longer distances, in whom the ventilatory capacity and oxygen
consumption are determinants of exercise tolerance.

Although respiratory impairment may contribute to reduced
functional capacity, it is not always possible to predict exercise
tolerance by measuring lung function (Mogo et al., 2013). In fact, we
did not observe significant correlations between lung function and
TGlittre time. Our findings are in agreement with the study by
Almeida et al. (2021) in CF children, who showed no significant
correlation between Glittre time and spirometric parameters or
disease severity. Interestingly, these authors showed that several
parameters of the pre-TGlittre impulse oscillometry system (IOS)
correlated with TGlittre time, although only the post-TGlittre reac-
tance area was associated with TGlittre time (r = 042, p = 0.03),
which points to a contribution of the small airways to performance
during the TGlittre in CF children. Additionally, in agreement with
our results, Almeida et al. (2021) observed a drop in SpOz in CF
children after TGlittre, although without impact on the 10S param-
eters measured at the end of the test. It is possible that the severity
of the extrapulmonary manifestations in adult CF may be involved in
the TGlittre performance of these patients due to the contributions
of peripheral muscle dysfunction and nutritional status. It is note-
worthy that, unlike TGlittre, sSMWD was correlated with spirometry
in previous studies evaluating CF people (Ozipek et al., 2020; Ribeiro
Moco et al., 2015; Troosters et al., 2009). Thus, it is possible that the
MWD performance may depend more on the ventilatory reserve
than the TGlittre time, especially because the 6MWT takes longer to
complete (Marinho et al., 2016).

Some factors can affect the skeletal muscle of people with CF,
such as systemic inflammation, nutritional imbalance, electrolyte
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disturbances, chronic hypoxia, inactivity, and corticosteroid use
(Arikan et al, 2015; Troosters et al., 2009). Conflicting conclusions
have been reached regarding MIP and MEP pressures in CF, with
lower LMR being found in CF patients with lung hyperinflation and
severe nutritional impairment (Dassios, 2014). In our sample, we did
not observe significant differences in respiratory muscle function
and HGS between patients and controls. Comparing adolescents
with CF with controls, Arikan et al. (2015) did not observe signifi-
cant differences in MIP or MEP between the two groups, although
quadriceps strength and shoulder abductor strength were signifi-
cantly lower in their CF patients. Evaluating CF adults, Troosters
et al. (2009) observed that the respiratory muscle strength (RMS)
was not reduced in CF, although quadriceps muscle weakness was
present in 56% of the patients. RMS is relatively well preserved in
adults with CF, although there is a relationship between the loss of
inspiratory muscle work capacity, fat-free mass, physical activity
level, and lung function (Enright et al., 2007). In this regard, we
observed that the TGlittre time was correlated with HGS, which is
in agreement with Ozipek et al. (2020), who observed an associa-
tion of TGlittre time with the function of several peripheral muscle
groups in children with CF. In fact, HGS is a clinical marker of
poor physical performance and all-cause mortality (Lima
et al., 2019).

In the present study, weekly physical activity was correlated with
TGlittre time and 6MWD. Physical activity is a factor that signifi-
cantly contributes to greater exercise tolerance and skeletal muscle
strength in CF. The reduction in exercise tolerance associated with
physical inactivity initiates a vicious cycle in which the patient ab-
stains from physical activity, which results in deconditioning. Using an
activity monitor through accelerometers in CF adducts, Troosters
et al. (2009) observed that the sMWD was associated with physical
activity, reaching statistical significance for the time spent in vigorous
physical activity (R = 0.45, p = 0.04).

It is worth noting the absence of significant correlations between
the TGlittre time and the CFQ-R domains, except for the "digestive
symptoms® domain. This association may be explained, at least in
part, by malabsorption and exocrine pancreatic insufficiency, which
are quite common in adults with CF and which may ultimately affect
functional capacity during exercise. In line with our findings, Pastré
et al. (2014) and Marcotte et al. (1986) showed that in patients with
CF, nutritional status plays a significant role in determining exercise
capacity, and malnutrition is an independent factor for lower exercise
tolerance. Exocrine pancreatic insufficiency increases oxidative
stress and exacerbates exercise intolerance in people with CF, as
recently demonstrated by Quertermous et al. (2023). Evaluating CF
adults, Mogo et al. (2013) found no relationship between functional
capacity measured by the 6MWT and any CFQ-R domains. Studying
the TGlittre results of children and adolescents with CF, Almeida
et al. (2021) observed that it was not associated with most domains
of the CFQ-R applied to children. According to these authors, chil-
dren have difficulties properly verbalizing ADLs, which may explain
their results.
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4.1 | Study limitations

The strength of this study is that it evaluated the performance of
TGlittre in CF adults by comparing it to the performance of SMWT and
comparing the CF adults to a CG. One limitation was that there is no
standardized test assessing physical fitness in CF people, which makes
accurate comparison difficult. Although the responsiveness of TGlittre
has been demonstrated in COPD patients (Skumlien et al., 2006), there
is no study on the minimal clinically important difference in TGlittre in
the CF population. Second, lung function was assessed only by
spirometry; the use of more sensitive tests such as whole-body
plethysmography, measurement of carbon monoxide diffusing capac-
ity, and 10S could have provided a better understanding of the pul-
monary status of these patients. Third, quadriceps muscle strength and
shoulder abductor strength were not evaluated because they may be
important contributors to functional capacity during exercise. Finally,
we did not evaluate patients using CFTR modulators, which may
revolutionize the treatment of CF. Although they improve lung func-
tion, the effects of CFTR modulators on extra-pulmonary CF disease
manifestations are less clear (Shei et al., 2019). Thus, accounting for
how this new therapy ultimately influences exercise capacity is critical
for understanding exercise deficiencies in CF patients.

5 | CONCLUSION AND IMPLICATIONS FOR
PHYSIOTHERAPY PRACTICE

Using simple tests to assess functional capacity in CF adults, our
results showed that TGlittre seems to be more effective than SMWT
in detecting limitations in exercise capacity. There is an important
learning effect of TGlittre in both CF and control adults. Further-
more, TGlittre performance is correlated with MWD, HGS, oxygen
saturation, and physical activity habits. This study is relevant because
it presents an | functional capacity that
may be complementary to the usual evaluation procedures of CF
adults. Thus, TGlittre can be used in a practical way to obtain in-
formation on the performance of ADLs in CF adults in pulmonary
rehabilitation settings. Future studies to evaluate the effects of

test of sub

rehabilitative interventions and physical fitness on TGlittre in adults
with CF are needed. In addition, TGlittre could also be an interesting
tool to evaluate the impact of CFTR modulators in order to better
understand how they modify exercise intolerance and thus identify
appropriate intervention strategies.
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ANEXO A - International Physical Activity Questionnaire (IPAQ)

rnational Physical -
ctivity Questionnaire

QUESTIONARIO INTERNACIONAL DE ATIVIDADE FiSICA — VERSAO CURTA —
Nome: Data: /
/ Idade: Sexo:F( )M ()

NOs estamos interessados em saber que tipos de atividade fisica as pessoas fazem como parte
do seu dia a dia. Este projeto faz parte de um grande estudo que esta sendo feito em diferentes
paises ao redor do mundo. Suas respostas nos ajudardo a entender que tdo ativos nds somos em
relacdo a pessoas de outros paises. As perguntas estdo relacionadas ao tempo que vocé gasta
fazendo atividade fisica na ULTIMA semana. As perguntas incluem as atividades que vocé faz
no trabalho, para ir de um lugar a outro, por lazer, por esporte, por exercicio ou como parte das
suas atividades em casa ou no jardim. Suas respostas séo MUITO importantes. Por favor

responda cada questdo mesmo que considere que ndo seja ativo. Obrigado pela sua participacdo
!

Para responder as questdes lembre que: % atividades fisicas VIGOROSAS séo aquelas que
precisam de um grande esforco fisico e que fazem respirar MUITO mais forte que o normal %
atividades fisicas MODERADAS sdo aquelas que precisam de algum esforco fisico e que
fazem respirar UM POUCO mais forte que o normal Para responder as perguntas pense somente
nas atividades que vocé realiza por pelo menos 10 minutos continuos de cada vez.

la., Em quantos dias da dltima semana vocé CAMINHOU por pelo menos 10 minutos

continuos em casa ou no trabalho, como forma de transporte para ir de um lugar para outro, por
lazer, por prazer ou como forma de exercicio? dias por SEMANA (') Nenhum

1b. Nos dias em que vocé caminhou por pelo menos 10 minutos continuos quanto tempo no
total vocé gastou caminhando por dia? horas: Minutos:

2a. Em quantos dias da ultima semana, vocé realizou atividades MODERADAS por
pelo menos 10 minutos continuos, como por exemplo pedalar leve na bicicleta,
nadar, dancar, fazer ginastica aerobica leve, jogar volei recreativo, carregar pesos
leves, fazer servicos domésticos na casa, no quintal ou no jardim como varrer,
aspirar, cuidar do jardim, ou qualquer atividade que fez aumentar moderadamente
sua respiracdo ou batimentos do coracdo (POR FAVOR NAO INCLUA
CAMINHADA)

dias por SEMANA () Nenhum

2b. Nos dias em que vocé fez essas atividades moderadas por pelo menos 10 minutos
continuos, quanto tempo no total vocé gastou fazendo essas atividades por dia?
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horas: Minutos:

3a Em quantos dias da ultima semana, vocé realizou atividades VIGOROSAS por pelo
menos 10 minutos continuos, como por exemplo correr, fazer ginastica aerdbica, jogar
futebol, pedalar rapido na bicicleta, jogar basquete, fazer servigos domésticos pesados em
casa, no quintal ou cavoucar no jardim, carregar pesos elevados ou qualquer atividade que
fez aumentar MUITO sua respiracdo ou batimentos do coracao.

dias por SEMANA () Nenhum

3b Nos dias em que vocé fez essas atividades vigorosas por pelo menos 10 minutos
continuos quanto tempo no total vocé gastou fazendo essas atividades por dia?

horas: Minutos:

Estas Gltimas questdes sdo sobre o tempo que vocé permanece sentado todo dia, no
trabalho, na escola ou faculdade, em casa e durante seu tempo livre. Isto inclui o tempo
sentado estudando, sentado enquanto descansa, fazendo licdo de casa visitando um amigo,
lendo, sentado ou deitado assistindo TV. N&o inclua o tempo gasto sentando durante o
transporte em 6nibus, trem, metrd ou carro.

4a.  Quanto tempo no total vocé gasta sentado durante um dia de semana?
horas minutos

4b.  Quanto tempo no total vocé gasta sentado durante em um dia de final de

semana?

horas minutos

PERGUNTA SOMENTE PARA 0 ESTADO DE SAO PAULO

5. Vocé ja ouviu falar do Programa Agita Sdo Paulo? () Sim ( ) Nédo
6. Vocé sabe o objetivo do Programa? ( ) Sim ( ) Néo

CENTRO COORDENADOR DO IPAQ NO BRASIL- CELAFISCS -
INFORMACOES ANALISE, CLASSIFICACAO E COMPARACAO DE
RESULTADOS NO BRASIL
011-42298980 ou 42299643. celafiscs@celafiscs.com.br
www.celafiscs.com.br IPAQ Internacional: www.ipag.ki.se
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ANEXO B - Cystic Fibrosis Questionnaire Revised (CFQ-R)

ADOLESCENTES E ADULTOS (PACIENTES ACIMA DE 14 ANOS)

A compreensdo do impacto que a sua doenca e 0s seus tratamentos tém na sua vida diaria
pode ajudar a equipe profissional a acompanhar sua salde e ajustar 0s seus tratamentos.
Por isso, este questionario foi especificamente desenvolvido para pessoas portadoras de
fibrose cistica. Instrucbes: As questdes a seguir se referem ao estado atual da sua satde
e como vocé a percebe. Essa informacdo vai permitir que a equipe de saude entenda
melhor como vocé se sente na sua vida diaria. Por favor, responda todas as questdes. Nao
héa respostas erradas ou certas. Se vocé estd em ddvida quanto a resposta, escolha a que
estiver mais proxima da sua situacéo.

SESSAO |I: DEMOGRAFIA

Por favor, complete as informagdes abaixo:
A) Qual a data de seu nascimento? Dia Més Ano

Quial o seu sexo?
()Masculino ( )Feminino

B) Durante as Ultimas duas semanas voce esteve de férias, faltou a escola ou ao trabalho por
razdes NAO relacionadas a sua satde? ( )Sim ()Néo

C) Qual o seu estado civil atual?
1. Solteiro(a) / nunca casou 2. Casado(a) 3.Viuvo(a)

4. Divorciado(a) 5. Separado(a) 6. 2° casamento 7. Juntado(a)

D) Qual a origem dos seus familiares?
1. Branca 2. Negra 3. Mulata
4. Oriental 5. Indigena 6. Outra (Qual?) 7. Prefere ndo responder
8. Nao sabe responder

E) Qual foi o grau maximo de escolaridade que vocé completou?
. Escola Fundamental (Primario e Ginasio) Incompleto

. Escola Fundamental (Primario e Ginasio) Completo

. Escola Vocacional (Profissionalizante)

. Curso Médio (colegial ou cientifico) Incompleto

. Curso Médio (colegial ou cientifico) Completo

. Faculdade / Curso Superior

. N&o frequentou a escola

~No ok wWwN B
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F) Qual das seguintes opcdes descreve de melhor maneira o seu trabalho atual ouatividade

escolar?
Vai a escola
Faz cursos em casa
Procura trabalho

Trabalha em periodo integral ou parcial (fora ou dentro de casa)

Faz servicos em casa - periodo integral

N&o vai a escola ou trabalho por causa da salde
Né&o trabalha por outras razdes
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SECAO II. QUALIDADE DE VIDA Por favor, assinale o quadrado, indicando a sua
resposta. Durante as ultimas duas semanas em que nivel vocé teve dificuldade para:

Muita
Dificuldade

Pouca
dificuldade

Alguma
dificuldade

Nenhuma
dificuldade

1. Realizar atividades
vigorosas como correr
ou praticar esportes

2. Andar tao depressa
quanto 0s outros

3. Carregar ou
levantar coisas
pesadas como livros,
pacotes ou mochilas

4. Subir um lance
de escadas

5. Subir tdo depressa
quanto 0s outros

Por favor, assinale o quadrado, indicando sua resposta. Durante as Gltimas
duas semanas indique quantas vezes:

Sempre

Frequentemente

As vezes

Nunca

6. VVocé se sentiu bem

7. VOCé se sentiu
preocupado(a)

8. Vocé se sentiu inutil

9. Vocé se sentiu cansado(a)

de energia

10. Vocé se sentiu cheio(a)

11. VVocé se sentiu
exausto(a)

12. VVocé se sentiu triste
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Por favor, circule o numero que indica a sua resposta. Escolha apenas uma resposta
para cada questdo. Pensando sobre o seu estado de saude nas ultimas duas semanas:

13. Qual é a sua dificuldade para andar?

. Vocé consegue andar por longo periodo, sem se cansar.

. Vocé consegue andar por longo periodo, mas se cansa.

. Vocé ndo consegue andar por longo periodo porque se cansa rapidamente
. Vocé evita de andar, sempre que é possivel, porque é muito cansativo.

14. Como vocé se sente em relacdo a comida?

. SO de pensar em comida, vocé se sente mal.
. Vocé nunca gosta de comer

. Vocé as vezes gosta de comer

. Vocé sempre gosta de comer

15. Até que ponto os tratamentos que vocé faz tornam a sua vida diaria dificil?

. Nem um pouco
. Um pouco

. Moderadamente
. Muito

16. Quanto tempo vocé gasta nos tratamentos diariamente?

. Muito tempo

. Algum tempo

. Pouco tempo

. N&o muito tempo

17. O quanto é dificil para vocé realizar seus tratamentos, inclusive medicacdes,
diariamente?

. Néo é dificil

. Um pouco dificil

. Moderadamente dificil
. Muito dificil

18. O que voceé pensa da sua satide no momento?

. Excelente

Boa

. Mais ou menos (regular)
. Ruim
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Por favor, selecione o quadrado indicando sua resposta.
Pensando sobre a sua saude, durante as Gltimas duas semanas, indique na sua opinido em

que grau, as sentencas abaixo sdo verdadeiras ou nao:

Sempre é
verdade

Quase
sempre é
verdade

As vezes é
verdade

Nunca é
verdade

19. Eu tenho dificuldade em
me recuperar apods esforco
fisico

20. Eu preciso limitar atividades
intensas como correr ou jogar

21. Eu tenho que me esforgar
para comer

22. Eu preciso ficar em casa
mais do que eu gostaria

23. Eu me sinto bem falando
sobre a minha doenga com os
outros

24. Eu acho que estou muito
magro(a)

25. Eu acho que minha
aparéncia é diferente dos outros
da minha idade

26. Eu me sinto mal com a
minha aparéncia fisica

27. As pessoas tém medo que
eu possa ser contagioso(a)

28. Eu fico bastante com os
meus amigos

29. Eu penso que a minha tosse
incomoda os outros

30. Eu me sinto confortavel ao
sair de noite

31. Eu me sinto sozinho(a) com
frequéncia

32. Eu me sinto saudavel

33. E dificil fazer planos para o
futuro (por exemplo frequentar
faculdade, casar, progredir no
emprego)

34. Eu levo uma vida normal
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SEC;AO [11. ESCOLA, TRABALHO OU ATIVIDADES DIARIAS
Por favor, escolha o nimero ou selecione o quadrado indicando sua resposta.

35. Quantos problemas vocé teve para manter suas atividades escolares, trabalho
profissional ou outras atividades diarias, durante as Gltimas duas semanas:
1. Vocé néo teve problemas
2. Vocé conseguiu manter atividades, mas foi dificil
3. Vocé ficou para tras
4. VVocé ndo conseguiu realizar as atividades, de nenhum modo

36. Quantas vezes vocé faltou a escola, ao trabalho ou ndo conseguiu fazer suas atividades
diarias por causa da sua doenca ou dos seus tratamentos nas Gltimas duas semanas?
1.sempre 2.frequentemente 3.as vezes 4. nunca

37. O quanto a Fibrose Cistica atrapalha vocé para cumprir seus objetivos pessoais, na
escola ou no trabalho? 1.sempre 2.frequentemente 3.as vezes 4. nunca

38. O quanto a Fibrose Cistica interfere nas suas saidas de casa, tais como fazer
compras ou ir ao banco? 1.sempre 2.frequentemente 3.as vezes 4. nunca

SECAO IV. DIFICULDADES NOS SINTOMAS

Por favor, assinale a sua resposta.
Indique como vocé tém se sentido durante as Gltimas duas semanas.

Muito(a) Algum(a) |Um pouco | Nada

39. Vocé teve dificuldade para
ganhar peso?

40. Vocé estava encatarrado(a)?

41. Vocé tem tossido durante o
dia?

2. Vocé teve que expectorar
catarro?

*V/4 para a questdo 44

43. O seu catarro (muco) tem sido predominantemente:

( )claro () claro para amarelado ( ) amarelo-esverdeado ( ) verde com
tracosde sangue ( ) ndosei ( )
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Com que frequéncia, nas Gltimas duas semanas:
Sempre | Frequentemente As vezes | Nunca

44. Vocé tem tido
chiado?

45, Vocé tem tido falta
de ar?

46. Vocé tem
acordado a noite por
causa da tosse?

47. Vocé tem tido
problema de gases?

48. Vocé tem tido
diarréia?

49, Vocé tem tido dor
abdominal?

50. Vocé tem tido
problemas
alimentares?

Por favor, verifique se vocé respondeu todas
as questoes.

OBRIGADO POR SUA COOPERACAOQ!
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PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: VALIDADE E REPRODUTIBILIDADE DO TESTE DE AVD-GLITTRE PARA
PACIENTES ADULTOS COM FIBROSE CISTICA

Pesquisador: Vera Lucia Barros Abelenda

Area Tematica:

Versédo: 3

CAAE: 93586318 00000 5259

Instituicdo Proponente: Universidade do Estado do Rio de Janeiro - UERJ

Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 3.272.331

Apresentacdo do Projeto:
Emenda para aprovacé&o de documentacéo e alteracdo de informacdes relativas ao protocolo.

Objetivo da Pesquisa:
Emenda para aprovacéo de documentacéo e alterag@o de informacgdes relativas ao protocolo.

Avaliagao dos Riscos e Beneficios:

Emenda para aprovacé&o de documentacéo e alteracdo de informacgdes relativas ao protocolo.

Comentarios e Consideragdes sobre a Pesquisa:

Justificativa da Emenda:

Uma vez que os pacientes com FC passaram a ter um aumento expressivo da sobrevida com o advento de
pesquisas e novas terapias, alcancando a idade adulta com a perspectiva do envelhecimento dessa
populacéo (Coyne, Sheehan, Heery, & While, 2017) ocasionando o aparecimento de comorbidades
associadas (Elborn, 2016). Dentre elas, a intolerancia ao exercicio, que & uma manifestacdo comum em

pacientes com FC, contribuindo para a perda da capacidade funcional e interferindo na capacidade

Endereco: Avenida 26 de Setembro 77 - Témeo

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 E-mail: cep.hupe.intemo@agmail.com
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de

execucao de atividades de vida diaria (AVD)(Hatziagorou et al., 2016). A possibilidade de ter instrumentos
que possam avaliar individualmente o condicionamento cardiovascular e a tolerancia ao exercicio em
pacientes com FC é de extrema importancia na pratica clinica(dos Santos, Gulart, Munari, Cani, & Mavyer,
2016). Sendo assim, torna-se relevante obter dados mais robustos sobre a realizacéo de estudos da
validade e reprodutibilidade do Teste de AVD de Glittre na populacéo de jovens adultos com FC . Assim
como, realizar o mesmo protocolo de avaliag&o no grupo controle com vistas a obter uma analise
comparativa entre os grupos: pacientes do estudo e o controle .

Consideracoes sobre os Termos de apresentagdo obrigatoria:
0Os documentos enviados a este Comité estdo dentro das boas praticas em pesquisa e apresentando todos
dados necessarios para apreciacéo ética.

Conclusoes ou Pendéncias e Lista de Inadequagdes:
A emenda apresenta todas as informacdes necessarias para avaliacéo ética. Diante do exposto e a luz da
Resolugéo CNS n°466/2012, a Emenda pode ser enquadrada na categoria — APROVADO.

Consideracoes Finais a critério do CEP:

Tendo em vista a legislacédo vigente, o CEP recomenda ao Pesquisador: Comunicar toda e qualquer
alterac&o do projeto e no termo de consentimento livre e esclarecido, para analise das mudancas; Informar
imediatamente qualquer evento adverso ocorrido durante o desenvolvimento da pesquisa; O Comité de
Etica solicita a V. S2., que encaminhe relatérios parciais de andamento a cada 06 (seis) Meses da pesquisa
e ao término, encaminhe a esta comiss&o um sumario dos resultados do projeto; Os dados individuais de
todas as etapas da pesquisa devem ser mantidos em local seguro por 5 anos para possivel auditoria dos
orgéos competentes.
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Este parecer foi elaborado baseado nos documentos abaixo relacionados:

UERJ - HOSPITAL
UNIVERSITARIO PEDRO
NESTO/ UNIVERSIDADE DO

CRgront

moe

Tipo Documento Arquivo Postagem Autor Situacao
Informagdes Basicas| PB_INFORMACOES_BASICAS_128487| 04/04/2019 Aceito
do Projeto 2 E1.pdf 19:02:15
Outros Emenda_grupocontrole . docx 04/04/2019 |Vera Lucia Barros Aceito
14:56:42 [Abelenda

Cronograma CRONOGRAMA docx 04/04/2019 |Vera Lucia Barros Aceito
14:56:01 |Abelenda

TCLE / Termos de | TCLE_NOVO docx 15/08/2018 [Vera Lucia Barros Aceito

Assentimento / 13:51:30 |Abelenda

Justificativa de

Auséncia

Outros Ciencia.pdf 13/06/2018 [Vera Lucia Barros Aceito
11:41:51 |Abelenda

Projeto Detalhado / [WVALIDADE E REPRODUTIBILIDADE | 11/06/2018 ([Vera Lucia Barros Aceito

Brochura DO_GLITTRE_EM_FC11JUNHO doc 11:40:59 |Abelenda

Investigador

Cronograma CRONOGRAMAdoprojetoGlittre.docx 11/06/2018 [Vera Lucia Barros Aceito
11:31:58 | Abelenda

Folha de Rosto folharostoFC pdf 11/06/2018 [Vera Lucia Barros Aceito
11:31:11 Abelenda

Situagéo do Parecer:

Aprovado

Necessita Apreciagdo da CONEP:

Né&o

RIO DE JANEIRO, 18 de Abril de 2019

Assinado por:

DENIZAR VIANNA ARAUJO

(Coordenador(a))
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