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RESUMO

Introducdo: Segundo estimativas da Organizacdo Mundial da Saude ¥i da populacdo
mundial esta infectada pelo Mycobaterium tuberculosis (MTB). A identificacdo, diagndstico e
tratamento precoce da infec¢do tuberculosa (IT) € fundamental para prevenir a progressao
para tuberculose ativa em adultos e criancas. Foram estudados os fatores associados as
perdas na cascata de cuidados da IT em contatos adultos e criancas de pacientes com
tuberculose de uma coorte prospectiva multicéntrica de regides de alta endemia no Brasil.
Métodos: Contatos (adultos e criancas) de pacientes com tuberculose pulmonar confirmada
por cultura foram estudados prospectivamente entre os anos de 2015 e 2019, com
seguimento de 6 a 24 meses. Foi realizada coleta de dados sociodemograficos dos
contatos, investigacao clinica, exame radiografico, testagem HIV, e realizacdo de ensaio de
liberacdo de interferon-gama (IGRA). Regressdes multivariaveis foram utilizadas para
identificar determinantes de perdas na cascata de cuidados da IT. Resultados:
Encontramos perdas em todas as etapas da cascata, mas a maior perda ocorreu antes da
visita ao ambulatério, quando os individuos identificados pelos casos-indice de TB como
contatos ndo compareciam para avaliacdo, ou seja, na etapa inicial da cascata de cuidados.
Entre as criangas menores de cinco anos essa perda inicial foi superior a 80%. A analise de
regressdo multivariada revelou que viver com HIV, o analfabetismo e a raca preta/parda
foram independentemente fatores associados a perdas na cascata de cuidados dos adultos
e criangas. Quando analisamos apenas as criancas os fatores independentemente
relacionados foram ser mais jovem, quando o caso indice de TB era do sexo feminino, e,
tinham cavidades pulmonares e tosse persistente. Conclusdo: Houve perdas em todas as
etapas da cascata de IT, mas principalmente nas etapas iniciais de triagem e exame.
Contatos de TB com baixo nivel socioeconémico e vivendo com HIV estavam em maior risco

de ndo completar a cascata de cuidados de ILTB no Brasil.

Palavras Chaves: Infec¢éo tuberculosa; cascata de cuidados; investigagéo de contato.
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ABSTRACT

Introduction: Factors associated with losses in the latent tuberculosis infection (LTBI)
cascade of care in contacts of tuberculosis (TB) patients were investigated in a multicenter
prospective cohort from highly endemic regions in Brazil. According to estimates by the
World Health Organization, ¥4 of the world's population is infected with Mycobaterium
tuberculosis (MTB). Early identification, diagnosis, and treatment of Mycobacterium
tuberculosis infection (TBI) is critical to preventing progression to active tuberculosis in adults
and children. Factors associated with losses in the TBI care cascade in adult and child
contacts of tuberculosis patients from a multicentric prospective cohort from highly endemic
regions in Brazil. Methods: Contacts (adults and children) culture-confirmed pulmonary TB
patients were prospectively studied between 2015 and 2019, with follow-up of 6—24 months.
Sociodemographic data were collected from the contacts, clinical investigation, radiographic
examination, HIV testing, and interferon-gamma release assay (IGRA) were performed.
Multivariable regressions were used to identify determinants of losses in the TBI cascade.
Results: We found losses at all stages of the cascade, but the greatest loss occurred before
the visit to the clinic, when the individuals identified by the TB index cases as contacts did
not appear for evaluation, that is, in the initial stage of the care cascade. Among children
under five, this initial loss was greater than 80%. Multivariate regression analysis revealed
that living with HIV, illiteracy, and being black/brown were independently factors associated
with losses in the adult and child care cascade. When we analyzed only children, the
independently related factors were being younger, when the index TB case was female, and
having lung cavities and persistent cough. Conclusion: There were losses in all stages of
the IT cascade, but mainly in the initial stages of screening and examination. TB contacts
with low socioeconomic status and living with HIV were at greater risk of not completing the

LTBI care cascade in Brazil.

Keywords: Latent tuberculosis infection; cascade of care; contact investigation
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RESUMO LEIGO

A tuberculose é a doenca que mais mata ho mundo. As pessoas que convivem proximos
com doentes de tuberculose pulmonar correm um risco de pegar a doenga, por isso todas
essas pessoas precisam passar por uma avaliagdo enfermagem/médica. Essa avaliacao é
dividida em vaérias etapas: identificacdo das pessoas, agendamento, consulta de
enfermagem/médica, coleta de exames, retorno enfermagem/médico, quando necessario
inicio de tratamento, acompanhamento do tratamento e término com a tomada de todas as
doses dos medicamentos. Varios pesquisadores estudaram essas etapas e descobriram
que existem varias pessoas ndo comparecem as unidades ou ndo retornam para as
consultas e recebimento dos exames ou inicio de tratamento. Entdo, o nosso estudo tem
como foco entender quais sdo fatores que estdo relacionados para as pessoas nao voltarem
as unidades. Para isso estudamos mais de mil pessoas que conviveram com doentes de
tuberculose e descobrimos que a maioria dessas pessoas ndo compareceram a unidade
para as primeiras consultas/atendimentos, principalmente as criangas menores de 05 anos.
Por isso reforcamos a necessidade de melhorar o atendimento das unidades de saude com
atencdo para as etapas iniciais e redobrar esfor¢cos para priorizacdo do atendimento das

criangas.
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1. INTRODUCAO

1.1. Tuberculose: Aspectos Etiologicos, Epidemiolégicos e Clinicos

A Tuberculose (TB) é uma das dez principais causas de morte em todo o
mundo, sendo estimado que um quarto da populacdo mundial tenha a infeccao
tuberculosa (IT) (1). Organizacbes governamentais e ndo governamentais vém
trabalhando para diminuir a cada ano a incidéncia da doenca. A identificacdo das
pessoas com maior risco de adoecer, é fundamental para o controle da doenca. A
Organizacdo Mundial da saude (OMS) lancou o programa Estratégia pelo Fim da
Tuberculose (End TB Strategy), que estabelece metas para o fim da TB, no entanto,
para alcancar essas metas, € fundamental aumentar o rastreio, diagnostico e
tratamento para pessoas com TB ativa, tratamento para pessoas com infecgéo

tuberculosa (IT) e acompanhamento de contatos proximos de TB (2,3).

Quando o individuo saudavel € exposto ao Mycobacterium tuberculosis,
também denominado de bacilo da TB, pode desencadear a forma ativa da doenca
ou pode permanecer em estado de laténcia, a depender de fatores imunol6gicos
individuais, dentre outros (4). Em geral, as pessoas permanecem saudaveis, mas o
rastreio de pacientes com ILTB é importante para tratar a infeccdo e evitar uma
futura cadeia de transmisséo caso a pessoa desenvolva a TB ativa (5).

A TB ¢é causada por micobactérias pertencentes ao complexo
Mycobacterium tuberculosis: M. tuberculosis, M. bovis, M. africanum, M. canetti, M.
microti, M. pinnipedi e M. caprae. Para saude publica, o M. tuberculosis é a espécie

de maior interesse e importancia meédica (6).

Em todo o mundo 8,7 milhdes de novos casos de TB foram notificadas
oficialmente aos programas de TB e relatados a Organizagdo Mundial de Saude
(OMS), eles representam 87% dos 10,0 milhdes de novos casos estimados para
ocorrerem em 2021. Este nimero vem aumentando desde 2013, ap0s 4 anos
(2009-2012), nos quais 5,7-5,8 milhdes de novos casos foram notificados

anualmente. Este aumento é explicado principalmente pelo aumento das
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notificagdes na india (+ 44% entre 2013 e 2017) e na Indonésia (+ 21% entre 2016 e
2017) (7).

Até a pandemia do coronavirus (COVID-19), a TB era a principal causa de
morte por um Unico agente infeccioso, ficando acima do HIV/AIDS. O Brasil esta
entre os 30 paises identificados pela Organizacdo Mundial da Saude (OMS) com
alta carga da doenca. Esses paises respondem por 82% dos casos de TB no mundo
(8). H4 um grande esforco global contra a TB, como a estratégia END-TB da OMS,
que visa reduzir os casos de TB e Obitos associados em 90% e 95%,

respectivamente, em 2035 (9).

No Brasil, 68.261 mil casos foram reportados no ano de 2021, com taxa de
incidéncia de 62 por 100 mil habitantes. Quanto ao niumero de notificacdes estado,
observou-se que os estados do Amazonas (71,3), Rio de Janeiro (67,4) e Roraima
(54,6), apresentaram os maiores coeficientes de incidéncia de tuberculose por 100
mil hab (Fig. 1). Além disso, dos 59.735 casos novos de TB pulmonar notificados em

2021, 41.904 (70,1%) ocorreram em pessoas do sexo masculino (10).

Figura 1 — Coeficiente de incidéncia de tuberculose por 100 mil hab. Por
Estado da Federacao, 2021

Casos de tuberculose por 100.000 habitantes
L_J11,8a308
[ 338a503
Bl 546a71,3

Fonte: Brasil, 2022 (10)
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A TB normalmente afeta os pulmdes, mas também pode afetar outros locais
ocasionando a tuberculose extrapulmonar (TBEP) (8). Pode haver concomitancia da
lesdo extrapulmonar com a pulmonar ativa e qualquer local ou sistema do organismo

pode ser afetado pela tuberculose (10).

O pulméo € o érgdo mais comumente afetado em cerca de 79 a 87% das
infeccbes por TB (11). A apresentacdo na forma pulmonar, além de ser a mais
frequente, é a mais relevante para saude publica, pois € a responsavel pela
manutencdo da cadeia de transmissdo da doenca, junto com a forma laringea da
doenca (12,13).

Entre os sinais e sintomas classicos da TB pulmonar (TBP) estdo a tosse
persistente superior a trés semanas, seca ou produtiva, a expectoracdo, que pode
ser mucéide, purulenta ou sanguinolenta, febre vespertina sem calafrios, sudorese
noturna, emagrecimento, dor toracica e dispneia (14,15). Em criancas, comumente a
forma primaria manifesta-se de maneira insidiosa e 0 paciente apresenta

irritabilidade, febre, sudorese noturna e inapeténcia (15).

A transmissao ocorre por vias aéreas, de uma pessoa com TB pulmonar ou
laringea, a qual elimina no ambiente, os bacilos através da tosse, espirro ou fala. O
individuo com doenca ativa produz nudcleos de goticulas contendo o MTB, que
podem flutuar por véarias horas no ambiente, aumentando assim a chance de
disseminacgao. Assim, observa-se que pacientes com baciloscopia positiva tem maior

chance de transmissibilidade do patégeno (16).

Além disso, a infecciosidade pode estar presente antes do inicio dos
sintomas, visto que ha relatos de tuberculose subclinica (caracterizada por auséncia
de sintomas na triagem, mas resultados positivos na cultura, com tuberculose
presumivelmente infecciosa). Mesmo na doenca pré-diagnosticada como na doenca
clinica ha atraso no diagnoéstico devido a dificuldades de diferenciacdo entre outras

infeccdes do trato respiratorio e demora na procura por atendimento clinico (17).
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1.2. Infeccédo Tuberculosa (IT)

O MTB ao infectar uma pessoa, pode induzir a forma ativa da doenca, ou
forma latente. A forma latente, denominada de Infec¢cdo Tuberculosa (IT) ocorre
quando uma pessoa estd infectada pelo bacilo, no entanto ndo manifesta a doenca
ativa, resistindo ao adoecimento apos infeccdo (4,18). Os bacilos ficam
encapsulados em estado de laténcia, podendo permanecer por muitos anos no
organismo, como reservatorios, sem que haja a progressdo da doenca,
permanecendo saudaveis por décadas, sendo estes portadores incapazes de
transmitir a micobactéria (19).

Mecanismos intrinsecos ao M. tuberculosis podem influenciar o processo de
infeccdo e adoecimento levando a diferentes desfechos desde o momento da
inalacdo do bacilo pelo hospedeiro. Nesse contexto, caracteristicas como viruléncia
e carga micobacteriana (carga bacilar) influenciam de forma direta no processo
infeccioso, mas, deve-se levar em consideracdo também fatores associados ao

hospedeiro, a exemplo da imunidade inata e adquirida (20,21).

As caracteristicas do bacilo frente a resposta do hospedeiro resultam na
instalacdo ou ndo da doenca, afinal, a probabilidade de infeccdo evoluir para a
doenca é diretamente proporcional ao numero de bacilos, viruléncia e a resposta
causada (22,23). Desde o momento da inalacdo até o processo de resposta
imunidade natural contra o bacilo, alguns desfechos podem ser descritos, dentre

eles, estao:

1. A agédo eficaz da resposta celular inicial levando ao processo de
destruicédo total de toda a carga bacilar inalada;

2. A resposta inicial ineficaz, com falha na eliminacdo do bacilo e inicio do
processo de multiplicacdo do MTB, levando a doenca ativa;

3. O bacilo pode entrar em estado de laténcia, tendo como desfecho a
infeccéo latente;

4. A reativacdo desses bacilos latentes, originando o processo de doenca

ativa.
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Tratando-se de um microrganismo intracelular, o bacilo possui mecanismos
gue auxiliam no escape do sistema imune, podendo levar ao processo de doenca
ativa ou até mesmo a laténcia (24-27). Esses mecanismos de escape podem
resultar em um estado de laténcia, em que, mesmo em um ambiente hostil e com
caréncia de nutrientes, o MTB consegue se manter viavel através de mudancas
metabdlicas, com o inicio do catabolismo lipidico e respiracdo por nitrato para

garantir sua sobrevivéncia (28-30).

Todavia, o maior risco de adoecer ocorre nos primeiros dois anos apés a
primo-infeccdo, mas pode estender-se por muitos anos (4,18). O desenvolvimento
da forma ativa da doenca esta relacionado a fatores de competéncia do sistema
imunologico, além de fatores de risco, como comorbidades, destacando-se a

populagéo infectada pelo virus da Imunodeficiéncia adquirida (HIV) (31).

Paciente com a IT carrega um risco de 5-15% de progredir para TB ativa nos
primeiros dois anos apo6s a infeccdo, seguido de cerca de 5% com o risco de
desenvolver TB ativa ao longo da vida, geralmente causado pela diminuicdo da
imunidade. Com isso, um individuo que se infecta e a micobactéria permanece em
estado de laténcia, representa um reservatorio principal para uma futura cadeia de

transmissao (32—34).

1.3. Investigacao da IT em contatos de casos de TB

A investigacdo de contatos é de fundamental importancia para controle da
TB, uma vez que, por meio dessa investigacao, é possivel identificar os casos de
tuberculose ativa, iniciar precocemente o tratamento e interromper a cadeia de
transmissdo da doenca. Essa acdo também permite a identificacdo dos casos de
infeccdo tuberculosa, o que possibilita a prevencdo do desenvolvimento da
tuberculose ativa. A investigacdo de contatos dar-se pela: Identificagcéo,
Rastreamento, Avaliagdo, Diagnostico e Tratamento (35).

Estudos mostram que 3,5% a 5,5% dos membros da familia ou dos contatos

proximos a uma pessoa com TB tinham a doenca prévia nao diagnosticada. Esses
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achados reforcam que a investigagdo de contato pode resultar na identificacao

precoce de casos e reduc¢ao da transmissao da doencga (35).

No Brasil o controle de contatos é realizado fundamentalmente pela Atencéo
Bésica, inclusive nas situagcdes em que 0 caso indice esteja em acompanhamento
clinico em servigos de referéncia. Nos casos de TB MDR ou TB XDR, recomenda-
se, idealmente, que a avaliacdo dos contatos seja realizada pelas unidades de

referéncia para tuberculose (35).

1.4. Identificacdo e rastreamento de contatos de casos de IT no Brasil

A investigacdo da IT envolve um processo sistematico que se inicia com a
identificacdo dos contatos. E realizada por meio de entrevista com o caso indice
para obter os nomes, as idades e a avaliacao de risco dos contatos para determinar
a priorizacdo da avaliacdo clinica. Critérios de priorizacdo para avaliacdo dos
contatos: pessoas de todas as idades com sintomas sugestivos de TB; criangas
menores de cinco anos de idade; pessoas vivendo com HIV; portadores de
condi¢cBes consideradas de alto risco, com comprometimento imunol6gico conhecido
ou suspeito; e contatos de casos indice com tuberculose drogaresistente (TB MDR)

ou tuberculose multidrogaresistente (TB XDR) (36).

1.5. Avaliacéao clinica de contatos de contatos de casos de IT

A avaliacdo engloba a realizacdo de anamnese, exame fisico e exames
complementares nos contatos, de acordo com a presenca ou auséncia de sintomas.
Recomenda-se que a todos o0s contatos sintomaticos ou assintomaticos seja
ofertada a testagem para o HIV (35). O grau de exposicdo do contato deve ser
avaliado de maneira individualizada, considerando a forma da doenca do caso de

TB, 0 ambiente e o tempo de exposicao (35).
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1.6. Diagnostico da Infeccdo Tuberculosa (IT)

Ao realizar o atendimento de um contato de caso de TB, o profissional de
saude precisar ter a sensibilidade de conversar com a pessoa sobre sintomas
caracteristicos da doenca, tais como tosse seca de trés semanas ou mais, sudorese
noturna, perda ponderal. Se houver o relato desses sintomas, o individuo deve ser
encaminhado para investigacdo de TB ativa, seguindo as normas preconizadas pelo
PNCT (37). Caso nao possua manifestacdes clinicas, deve ser avaliado a infeccéo
tuberculosa através de dois métodos laboratoriais preconizados pelo Ministério da
Saude, sendo eles a Prova Tuberculinica (PT) e/lou Ensaio de Liberacdo de
Interferon gama (IGRA) (10).

A PT consiste na inoculacdo intradérmica do derivado proteico purificado
(PPD - Purified Protein Derivatite) em individuos expostos ao MTB. O PPD é um
produto obtido através do cultivo de sete cepas selecionadas do M. tuberculosis
esterilizadas e concentradas. E uma solucéo liquida incolor ou levemente amarelada
e deve ser conservada em uma temperatura de 2°C a 8°C, ndo podendo ser exposta
a luz solar diretamente (38). No Brasil, o PPD utilizado € o RT-23 (RT: Reset

Tuberculin, 23: nimero de particulas) (39).

A PT é teste de escolha do Ministério da Saude para identificacdo da IT,
sendo aplicado por via intradérmica, no terco médio da face anterior do antebrago
esquerdo, em uma dose de 0,1ml, que contém 5 unidades do PPD. Apés a
inoculacao, espera-se que ocorra uma reacao de hipersensibilidade cutanea ao PPD
em individuos que tiveram contato com o MTB, sendo realizada a avaliacdo e leitura
dessa reacdo apos 48 a 72 horas, podendo ser estendido por no maximo 96 horas
(40,41).

Apés a realizacdo do PT, o paciente devera voltar a unidade de saude no
tempo estipulado (72-96 horas), para realizagcdo da avaliacdo e leitura do teste,
sendo realizado com a medicdo do diametro transverso da éarea endurecida
palpavel, utilizando uma régua milimetrada. O resultado da PT deve ser lido e
registrado em milimetros, quanto mais aproximado ao valor de 5mm, maior a

sensibilidade, indicando uma possivel infeccdo pela micobactéria, caso o paciente
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ndo tenha tido nenhum tipo de reacdo, o técnico responsavel pela leitura deve

registrar com zero milimetro (35,42).

A PT mostra uma reacdo de hipersensibilidade cutéanea, ap0s contato ao

MTB. O teste pode sofrer interferéncias, por meio de micobactérias ndo tuberculosas

e quando o paciente foi imunizado com a vacina BCG (Bacilo de Calmette-Guerin)

(43). Essas limitacbes geram grande preocupacdo na equipe assistencial, visto que

grande parte da populacéo brasileira é imunizada com essa vacina (35).

De modo geral, a sensibilidade da PT é em torno de 77%. Reacles falso-

negativas (pacientes com IT, porém negativos na PT) podem ocorrer por conta de

alguns fatores, tais como (35,44,45):

o b~ 0N

»

9.

PPD malconservado, exposto a luz direta ou ultravioleta, congelado,
desnaturado, contaminado com fungos ou com manutencdo em frascos
inadequados;

Leitor inexperiente ou com vicio de leitura;

Presenca de TB grave ou disseminada;

Outras doencas infecciosas agudas virais, bacterianas ou fangicas;
Imunodepressdo avancada (aids, uso de corticosteroides, outros
imunossupressores e quimioterapicos);

Vacinagdo com virus vivos em periodo menor que 15 dias;

Neoplasias, especialmente as de cabeca e pescoco e as doencas
linfoproliferativas;

Desnutricdo, diabetes mellitus, insuficiéncia renal e outras condicbes
metabolicas;

Gravidez;

10. Criancas com menos de 3 meses de vida;

11.Idosos (> 65 anos);

12.Febre durante o periodo da realizacdo da PT e nas horas que o sucedem.

O outro método que pode ser utilizado é o ensaio de liberagédo de interferon-

gama (IGRA). Esse teste utiliza sangue total e desenvolvido para quantificar a
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producédo de IFN-y in vivo por células T sensibilizadas apds estimulagao in vitro com

antigenos do complexo MTB. (46,47).

Os antigenos ESAT-6 e CFP-10 séo codificados na regido de diferenciacéo
1 (RD1) presente no genoma do M. tuberculosis e M. bovis e sdo ausentes na
vacina Bacillus Calmette-Guerin (BCG) e na maioria das micobactérias néo
tuberculosas. A partir disso, foram desenvolvidos testes de diagnostico para a IT,
utiizando a combinacdo desses antigenos com 0s ensaios imunoenzimaticos.
Atualmente, temos dois kits disponiveis no mercado como uma alternativa ao TST
para o diagnéstico da IT, sendo eles ensaio imunoenzimético T-SPOT-TB (T-SPOT-
TB) e ensaio imunoenzimatico QuantiFERON-TB (48).

O ensaio imunoenzimatico QuantiFERON-TB foi desenvolvido com base na
tecnologia de estimulacdo in vitro de células T efetoras, oriundas do sangue total,
com um coquetel de antigenos do MTB, com posterior quantificacdo da citocina IFN-
y (49). A ultima versdo desse teste foi lancada em 2017, sendo denominada de
QuantiFERON®-TB Gold Plus (QFT®-Plus), apresentando uma especificidade
consistente de 99% em individuos de baixo risco e uma sensibilidade de até 92% em
individuos com doenca ativa, dependendo do cenario e extensédo da doenca (50).

Esse teste contém apenas peptideos sintéticos ESAT-6 e CFP-10, agora
distribuidos em dois tubos de antigeno (TB1 e TB2). O tubo TB1 possui peptideos
que irdo estimular células T CD4, enquanto o tubo TB2 possui adicionalmente
peptideos menores para estimular além das células T CD4, células T CD8 (51).
Essas proteinas estdo ausentes na vacina BCG e da maioria das micobactérias nédo

tuberculosa, com excecao da M. kansasii, M. szulgai, M. marium (52).

O QFT®-Plus tem sido superior a PT na identificacdo de individuos com IT e
tem demonstrado vantagens sobre a técnica utilizada nas unidades de saude. No
entanto, ambas as técnicas néo distinguem infeccéo e doenca, mas em combinacao
com avaliacbes clinicas, biologicas e radiologicas podem fornecer informacdes
importantes para o diagndstico da IT, visto que o0 teste apresenta uma boa

sensibilidade, geralmente ndo reagindo com outras micobactérias (53).
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1.7. Tratamento da Infecc&o Tuberculosa (IT)

O tratamento é uma ferramenta importante para quebrar a futura cadeia de
transmissao, pois tem por objetivo evitar o adoecimento por TB, em especial nas
populacdes com risco de desenvolver a doenca, como PVHA, criancas e idosos.
Além disso, visa fornecer tratamento eficaz e seguro, exigindo uma abordagem
programatica para implementar estratégias de intervencdes como: identificagdo de
individuos em maior risco, diagnostico excluindo TB ativa para assim iniciar o
tratamento da ILTB (8,9).

A elegibilidade para iniciar o tratamento preventivo da IT depende de
descartar a doenca tuberculosa clinica e radiologicamente, com investigacao de
sinais e sintomas clinicos sugestivos de tuberculose ativa e, na presenca de
qualquer suspeita, investigar a tuberculose ativa para tomada de decisdo do
tratamento (54). A indicagdo do tratamento da IT depende do resultado da PT ou do
IGRA, da idade, da probabilidade de IT, e do risco de adoecimento (55).

Varios avancos nos esquemas terapéuticos esquemas disponiveis
aconteceram nos ultimos anos, no mundo. Os regimes de tratamento de curta
duracdo, como 3HP e 4R, sao eficazes, seguros e tém taxas de conclusdo mais
altas do que 6 a 9 meses de monoterapia com isoniazida (6H/9H), e geralmente

apresentam menor risco de hepatotoxicidade do que 6H e 9H (56).

No Brasil, atualmente os esquemas terapéuticos recomendados para o
tratamento da ILTB: sdo a base de isoniazida por seis meses ou nove meses (6H ou
9H), rifampicina por quatro meses (4R) e rifapentina associada a isonazida por trés
meses (3HP), esses dois Ultimos estdo no grupo dos chamados tratamento
encurtados. O esquema rifapentina associada a isonazida € hoje o esquema
preferencial no Brasil para tratamento da IT (55,56).

Para o tratamento da IT o mais importante € o nimero de doses e nado
somente o tempo de tratamento. Por isso esforcos devem ser feitos para que o

paciente complete o total de doses programadas no tempo estipulado (57).
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1.8. Vigilancia da Infec¢cao Tuberculosa (IT)

Em 2017 a CGPNCT/DEVIT/SVS/MS langcou o Plano Nacional pelo Fim da
Tuberculose como Problema de Saude Publica, organizado em trés pilares, em
consonancia as metas da Estratégia pelo Fim da Tuberculose, da OMS. No plano
brasileiro, o Pilar 1 esta voltado para intensificar as acdes de prevencéo, que alberga
as estratégias referentes ao aumento do rastreio, diagnostico e tratamento da IT,
bem como a implantacdo nacional da vigilancia da IT, entendendo essa atividade

como de fundamental importancia para o alcance das metas (55).

Os objetivos da vigilancia da IT s&o: conhecer o perfil clinico e
sociodemogréafico das pessoas tratadas para IT; descrever, monitorar e avaliar os
indicadores operacionais e epidemiolégicos das pessoas tratadas para a IT nas
Unidades Federadas; subsidiar o planejamento e a ampliacdo das ac¢lOes de
deteccdo e tratamento da IT; reduzir o nimero de casos da doenca ativa e,

consequentemente, interromper a cadeia de transmisséao (55).

A vigilancia da IT se estrutura em cinco pilares principais: 1) identificacao
das pessoas com maior probabilidade de ter IT ou com maior risco de adoecimento;
2) identificacdo de pessoas com a IT; 3) indicacdo correta do tratamento e
acompanhamento adequado; (4) notificacdo das pessoas que irdo realizar o
tratamento da IT; e 5) monitoramento e avaliacao da realizacdo do tratamento da IT
(55).

1.9. Cascata de Cuidados na Infecgdo Tuberculosa (IT).

O modelo cascata de cuidados foi descrita pela primeira vez para os cuidados
durante a epidemia de HIV em Washington DC (58), provando ser uma ferramenta
eficaz para avaliar a epidemia em relacdo aos ambientes geograficos e clinicos
(59). Nesse modelo é descrito uma série de etapas sequenciais necessarias para

alcancar o resultado (supressdo virolégica no caso de HIV) que sao elas:
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diagnostico, atendimento/cuidado, permanéncia no tratamento, prescricdo de terapia
antirretroviral e supressao viral (60). Portanto, definir cada etapa ajuda os programas
a visualizar as lacunas entre a expectativa versus realidade local, além de
desenvolver intervencdes para fechar essas lacunas. Também permite que os
gestores envolvidos nas politicas determinem como e onde 0s servicos Ssao
posicionados com base em como e onde 0s pacientes progridem nessas etapas. A
abordagem pode permitir que o0s programas comparem resultados entre suas
populacdes e regides geograficas e, ao fazé-lo, otimizem o uso eficiente de recursos

financeiros (61).

Assim, foi sugerido que os programas de controle da TB pudessem aprender
a realizar o uso sistematico da cascata de cuidados do HIV, ndo apenas para
identificar os casos ausentes de TB, mas também como uma ferramenta para
fornecer informacgdes de cuidados mais abrangentes e centrados no paciente e

realinhar os recursos dos programas de forma eficiente (61).

Segundo a OMS, os programas de TB devem direcionar a cascata de
atendimento da IT no sentido de priorizar a ado¢édo de politica nacional relevante
para facilitar a implementacgéo e inicio do tratamento (Figura 2). Além disso, destinar
investimento para fortalecer sistemas de saude e valorizagdo dos recursos
humanos, capacitar servidores e promover um aumento rapido das ferramentas de
diagndstico mais recentes e regimes de TPT mais curtos. Por fim, deve-se fortalecer
a supervisao e monitoramento dos casos, estabelecendo mecanismos para revisao
continua e ajustes de programa com o objetivo de cobertura nacional de servicos de

TPT entre todas as populacdes em risco (54).
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Figura 2 — Cascata de cuidados dos casos de TB e tratamento preventivo.
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Fonte: OMS, 2020 (54)

Em um estudo de metanalise que descreveu 70 coortes distintas e 748.572
pessoas, foi identificado que as maiores perdas na cascata de cuidados de IT foram
nas fases iniciais, com a realizacdo dos testes de identificacdo das pessoas triadas
(71,9%) e na concluséo da avaliagdo médica (43,7%). Nas demais etapas, as perdas
foram menores, visto que eram situagdes mais simples, como receber os resultados
do teste, encaminhar para avaliacao se o teste for positivo e aceitar iniciar a terapia,
se recomendado. Esse foi o primeiro estudo a conceituar a cascata de cuidados da
infeccdo tuberculosa, além de descrever uma estrutura explicita de andlise para
contabilizar as perdas durante cada etapa individual dessa cascata, desde a

identificacdo inicial do risco de infec¢éo até a conclusdo do tratamento (62).

Em um estudo realizado em um centro de referéncia para TB na Bahia, foi
demonstrado que as maiores perdas ocorrem em estagios iniciais da cascata de
cuidados da IT e que pacientes mais velhos (anos) correm maior risco de nao
completar a cascata de cuidados de IT, independente de outras caracteristicas

clinicas e epidemiologicas. Este foi um estudo retrospectivo com analise baseadas
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em dados secundarios, mesmo assim conseguiu sinalizar uma situacdo grave no
acompanhamento de uma populacdo com alto risco de desenvolver doenca ativa de
TB, mesmo em um centro de referéncia para tratamento de TB com alta taxa de cura
de casos de TB ativa (63).

Outro estudo, mostrou andlise da avaliagcdo de contatos, realizado em trés
cidades de alta carga no Brasil, onde foi demonstrado que a taxa de investigacao
para IT de contatos de TB foi baixa e que a maioria das perdas na cascata ocorreu
nas duas primeiras etapas (identificacdo dos contatos, 43% e colocacéo da prova
tuberculinica, 91% dos contatos identificados). Também foi observado que 88% dos
casos indices gostariam que sua familia fosse avaliada nos mesmos servicos de
salude. Esses achados sugerem as intervencdes sejam adaptadas aos valores e

culturais locais, que podem variar até mesmo no mesmo pais (64).

Portanto, sintetizar dados dentro do modelo de cascata de cuidados se
mostrou uma estratégia eficaz para identificar as perdas em cada etapa de
cuidado/prestacao de servigcos e sinalizar os fatores relacionados a cada perda por
etapa. Em nosso estudo analisamos dados prospectivos de casos confirmados de
TB e seus contatos acompanhados pelo Consorcio “Pesquisa Regional Prospectiva
e Observacional em Tuberculose no Brasil (RePORT-Brasil)”, no qual foi possivel
descrever todas as etapas desde a identificacdo dos contatos até o término do
tratamento, direcionado principalmente pelo modelo cascata de cuidados descrito
por Alsdurf et al., (62).

Nossa abordagem foi voltada para analise das perdas em cada etapa e
quais fatores estavam associados, analisando dados de adultos e criangas, onde a
quantificacdo acumulada permitiu observar o impacto das perdas em cada etapa do
atendimento. Para o modelo, foram consideradas as seguintes etapas da cascata
de cuidados da IT: i) ldentificagdo: rastreamento inicial de todos os individuos
identificados como contatos proximos pelo caso indice TB, (populacdo de
referéncia); ii) Rastreio inicial para IT quando comparecer as unidades de saude; iii)
Convite para participar do estudo com aplicacdo de TCLE, avaliacdo clinica,
realizacdo de exames como: IGRA e radiografia de torax; iv) Atendimento médico

com recomendacao para receber TPT aos contatos IGRA positivo, menores de cinco
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anos e PVHA; V)TPT aceita e iniciada; vi)TPT concluida (definido como: > seis
meses de isoniazida). E, foram consideradas perdas na cascata ILTB os
participantes que forneceram consentimento informado, foram examinados e
realizaram o 1° IGRA, mas que: i) Ndo comparecem para visita final e ndo realizaram
o segundo IGRA (quando aplicavel), ou ii) Nao aceitaram iniciar a TPT quando
recomendada, ou iii) Nao concluiram a TPT.
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2. OBJETIVOS

2.1. Geral

= Descrever o0s determinantes epidemiolégicos, clinicos e laboratoriais
envolvidos na Perda da Cascata de Cuidado da Infecgéo Tuberculosa (IT) no
Brasil.

2.2. Especificos

= Avaliar os determinantes epidemioldgicos, clinicos e laboratoriais envolvidos
na Perda da Cascata de Cuidado de Adultos com Infeccdo Tuberculosa (IT)
no Brasil;

= Avaliar os determinantes epidemioldgicos, clinicos e laboratoriais envolvidos
na Perda da Cascata de Cuidado de Criangas e Adolescentes com Infeccéo

Tuberculosa (IT) no Brasil.
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ABSTRACT

Intreduction Factors associated with losses in the latent
tuberculosis infection (LTBI) cascade of care in contacts

of patients with tuberculesis (TB) were investigated in

a multicentre prospective cohort from highly endemic
regions in Brazil.

Methods Close contacts of 1187 patients with culture-
confirmed pulmonary TB were prospectively studied
between 2015 and 2019, with follow-up of 6-24 manths.
Data on TB screening by clinical investigation, radiographic
examination and interferon-gamma release assay (IGRA)
were collected, Multivariable regressions were used to
identify determinants of losses in the LTBI cascade.
Results Among 4145 TB contacts initially identified,

1901 were examined (54% loss). Among those examined,
933 were people living with HIV, <5 years old and/or had
positive IGRA results, and therefore had a recommendation
to start TB preventive treatment (TPT). Of those, 454 (23%)
initiated treatment, and 247 {54% of those initiating; 26%
of those in whom treatment was recommended) completed
TPT. Multivariable regression analysis revealed that living
with HIV, illiteracy and black/pardo (brown] race wera
independently associated with losses in the cascade.
Conclusion There were losses at all LTB| cascade stages,
but particularly at the initial screening and examination
steps. Close contacts of low socioeconomic status and
living with HIV were at heightened risk of not completing
the LTBI cascade of care in Brazil.

INTRODUCTION

The United Nations (UN) and the WHO
have set ambitious targets for reducing the
glohal burden of tuberculasis (TB) hy 2030,
and recognise the essential role of weatment
of latent TB infection (LTBI) as a strategy for
TB control and elimination.' * Management
of LTBI involves multiple stages in the care

process, from the identification of atrisk

WHAT IS ALREADY KNOWN?

= The treatment of latent tuberculosis infection (LTBI}
is a cornerstone for tuberculosis (TB) control and
elimination.

= Recent studies indicate that important losses occur
at all stages of the LTBI cascade of care. However,
the reasons for these losses are not well known.

WHAT ARE THE NEW FINDINGS?

= In a large prospective cohort of contacts of persons
with TB in Brazil, we identified losses in all LTBI cas-
cade of care stages, mostly at the initial screening
and examination steps.

= Low socioeconomic status and HIV infection were
significant determinants of losses in the LTBI cas-
cade of care, independent of other confounding
factors.

WHAT DO THE NEW FINDINGS IMPLY?

= The greatest losses in the LTBI cascade oceurred in
people at the highest risk of developing active TB.

= Interventions to improve retention of these groups in
the LTBI cascade are urgently needed.

populations for testing until completion of
TB prevenuve therapy (TPT).'?

Brazil is one of the 30 high TB-burden
nations. Despite strategies implemented by
the National TB Control Program, TB rates
have changed little in recent years.” Among
the most recent recommendations ol the
Brazilian Ministry of Health was TPT for all
TB contacts with a positive interferon-gamma
(IGRA) skin
testing (TST), as well as all close contacts who
are childrens=5 vears old or people living with
HIV (PLWH), regardless of the test result.!

Recent studies conducted in high-income

release  assav or tuberculin

and low-income and middle-income countries

BM)
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indicate that important losses occur at all stages of the
LTBI cascade of care.” A study conducted in 12 health
facilities in three Brazilian cites with high TB incidence
rates found that most losses in the cascade occurred in
the first two steps, which were contact identification and
TST.® Another study found that few people who had a
positive TST were started an TPT. and the completion
rate was also low.” In a study carried out in 2 paediatric
hospital from Rio de Janeiro, Brazil, there was an associa-
tion between low human development index and loss to
follow-up during TPT in children and adolescents.”

Modelling studies suggest that diagnosing and treating
LTBI in persons at high risk of developing active disease
will accelerate TB elimination.” ' However, there can be
many challenges in implementing this policy program-
matically. Thus, evaluating the cascade of care of LTBI
and the factors associated with failures at each step can
provide important insights for TB conmrol.

To date, most of the stidies evaluating the LTBI care
cascade have been retrospective or cross sectional. There-
fore, the established literature does not currently provide
robust identification of reliable factors that direcily lead
to losses in the LTBI care cascade. The current study was
performed to fill this important gap in knowledge, and
to help design decision-making strategies to improve TB
control, We evaluated the LTBI care cascade in a prospec-
tive Brazilian cohort of contacts of patients with culture-
confirmed pulmonary TB (PTB). and identified factors
associated with losses at each phase of the cascade,

METHODS

Study design

In this study, we included data from close TB contacts
identified in the Regional Prospective Observational
Research in Tuberculosis (RePORT)-Brazil cohort'
between 27 August 2015, and 18 July 2019, with follow-up
of up to 24 months, for initiation of TPT, and completion
of TPT after initiation.

The RePORT-Brazil consortium is an ongoing, multi-
centre, cohort study, which follows culture-confirmed
PTB cases and their close contacts. Enrolment sites are
in three Brazilian states, recruiting participants from five
health units: Instituto Nacional de Infectologia Evandro
Chagas, Clinica da Familia Rinaldo Delamare and Secre-
taria de Satide de Duque de Caxias (all from Rio de
Janeiro state), Instituto Brasileiro para Investigacio da
Tuberculose (Salvador, Bahia), and Fundagio Medicina
Tropical Dr. Heitor Vieira Dourado (Manaus, Amazonas).
The representativeness and operational indicators of the
RePORT-Brazil cohort compared with all patents with
TB in Brazil have been described prcviousl}-‘.” Site details
are presented in the online supplemental material 1.

For the present study, contacts were eligible to partic-
ipate if exposed to an index case of culture-confirmed
PTB who enrolled inte RePORT-Brazil and had no
evidence of active TB. Exposure to the index TB case was

defined as at least 4 hours in 1 week in the 6 months prior

to TB diagnosis.

Procedures

After enrolment of the index case, close contacts were
invited to be interviewed and examined at the RePORT-
Brazil healthcare units by phane call, text message or in
person. Eligible contacts who attended the swudy sites
were approached by study personnel to enrol mto the
RePORT-Brazil cohort and to be investigated for TTBL
Contacts were evaluated in-person at baseline and 6
months after enrolment; subsequent evaluations every 6
months were by telephone. At baseline, we performed a
clinical evaluation, chest X-ray, and collected blood for
IGRA and HIV testing. Clinical and demographic data
were collected via standardised case report forms. All
procedures were performed according to the Brazilian
National TB Guideline.* Per the RePORT-Brazil protocol,
all contacts returned after 6 months/complete TPT for a
new clinical evaluation. Contacts with a negative or inde-
terminate baseline IGRA test underwent repeat testing at
month 6. ITGRA collection, processing and interpretation
were performed according to the manutacturer’s recom-
mendations for QuandFERON assay (Qiagen).

We considered eligible for TPT all TB contacts with a
positive IGRA, as well as all close contacts who were chil-
dren=5 years old or PLWH, regardless of the test result,”?
[soniazid (6-9 months) were used for TPT>? according
to the routine practice of the health units and medical
provider decision.

All contacts identified by patients with TB and with
whom the study team was able to communicate were
encouraged to be evaluated clinically and to initiate and
complete TPT (if recommended and initiated), regard-
less of their follow-up in the study.

LTBI cascade: definitions of each stage of care

We used the cascade of care model published previ-
ously” " '%; this model was first used for people with HIV."
The accumulated quantification allowed us to observe the
impact of the losses at each stage of care. For this model,
the following stages of the LTBI cascade of care were
considered: (1) identified by patients with TB as close
contacts (reference population); (2) inidally screened
for LTBI presented to clinic; (3) agreed to participarte,
signed consent, completed the medical examination,
had IGRA performed and radiographic evaluations: (4)
recommended to receive TPT: (5) accepted and initiated
TPT: (6) completed TPT (defined as:>6 months of isoni-
azid).

Definition of losses in the LTBI cascade

For this study, we considered losses in the LTBI cascade
among the participants who provided informed consent,
were examined and performed the firse IGRA, and in
addiuon: (1) contacts who did not perform the second
IGRA (when applicable) or (2) did not initiate recom-
mended TPT or (3) did not complete TPT.

2
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Figure 1

Cascade of care of latent tuberculosis infection (LTBI) in cantacts from tuberculosis (TB) cases. (A) Losses and drop-

outs at each stage of the LTBI cascade of care. Percentages were calculated among the number of contacts initially identified
(n=4145). (B) Reference population and distribution among losses in the LTBI cascade of care and those who completed

the LTBI cascade. (C) This figure shows the number of contacts who started treatment and those who completed treatment
according to the category of TB preventive therapy (TPT) recommendation. (A) Four contacts were still undergoing TPT at the
time of analysis (not considered losses). (B) One contact was still undergoing TPT at the time of analysis (not considered loss).

IGRA, interferon-gamma release assay; PWH, people with HIV.

Data analysis

Categorical variables were presented as frequencies and
compared using Fisher's exact test (2x2) or Pearson’s x?
test. Continuous variables were described using median
and TORs and compared using the Mann-Whitmey U rest
(2 groups) or the Kruskal Wallis test (2 groups).

A multivariable generalised estimating equa'r.ionj'l
with a logirlink and an independent working correla-
tion matrix was used to identity factors associated with
losses in the LTBI cascade of care. Close contacts from
the same TB index case and study site were treated as
a cluster because participants from the same site could
be correlated, as well as close contacts of the same TB
index case. Variables included (age, alcohol consump-
tion, comorbidities, illicit drug use, education, HIV infec-
tion. income, sex. smoking, secondary smoking, race and
time between the baseline visit of the TB case and base-
line visit of the contact) in all multivariable regressions
were selected a priori, based on clinical factors and the

515

literature.”

Because a proportion of the data were missing
(maximum of 3.3% for income). multiple imputation
by chained c‘quminns“" was used o generate 20 imputed
datasets and final estimates were obtained via Rubin’s
rule.'” The imputation procedure was based on logistic
models for categorical variables (race. income and
education level), adjusting for baseline variables and
outcome. Hierarchical cluster analysis (Ward’s method)
was emploved to depict the overall profile of the study
subgroups stratified according to the final IGRA status.

Data analysis was performed using SPSS V.25.0 (IBM)
GraphPad Prism V.8.0 (GraphPad Software, La Jolla, Cali-
fornia), [MP Pro V.14.0 (SAS), and R V.3.5.0 (R Foun-
daton). All analyses were prespecified and two tailed,
Difterences with p value<0.05 were considered statisti-
cally significant

Patient and public involvement
Neither patients nor the public were involved in the
design, conduct or reporting of the research.

RESULTS

Characteristics of the study participants

There were 4145 close contacts reterred from 1187 PTB
cases (average of 3.5 contacts per TB case), but only 2483
contacts of 641 culture confirmed PTBHB cases could be
reached for invitation to present at the healthcare units
and showed up for LTBI screening (figure 1A). Of the
2483 contacts who presented to clinic and were invited to
participate in the study, 1901 (77%) agreed o partdcipate
in the study, provided mnformed consent and were invesu-
gated for LTBI (figure 1A).

The characteristics of TB contacts are presented
in table 1. Median age was 32 vears (IQR 16.2-46.8),
1130 (59%) were female, 1507 (79%) were black/ pardo
(brown), 192 (10%) were illiterate and 46 (29%) were
PLWH. A positive IGRA result was detected in 43% of
the study participants, including results from both base-
line and month 6. Pardcipants with a positive IGRA were
more likely to report smoking (30% vs 24%; p=0.002).
and secondary smoking (35% vs 30%: p=0.04) than
persons with a negative IGRA result.

Losses of LTBI cascade of care

The losses in the LTBI cascade are presented in figure 1.
We observed losses at all steps of the cascade. Most losses
occurred early in the cascade. where 40% of the iden-
tified contacts were not evaluated for screening, and
another 14% were not examined (figure 1A). Of the 933
contacts who met criteria for receiving TPT, 441 (47%)
initiated TPT (figure 1B). Of the 441 who initated reat-
ment, 239 (54% of those initiating; 26% of those eligible;

Souza AB, et al. BMJ Global Health 2021,6:e005969. doi:10.1136/bmjgh-2021-005969
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Table 1 Characteristics of the tuberculosis (TB) contacts by interferon-gamma release assay (IGRA) result
Negative Positive
Characteristics (n=1059, 57%) (n=813, 43%) P value
Female—no. (%) 606 (57) 509 (63) 0.002
Age—median (IQF) 30 (15-44) 36 (18-50) 0.004
Race/ethnicity —no. (%6)" 0.003
Black/Pardo 813 (77) 671 (83)
Others 245 (23) 142 (17)
Income—no. (%)t 0.954
More than a minimum wage 409 (40) 276 (35)
Eqgual or less than a minimum wage 388 [38) as57 (.45J
Without income 225 (22) 155 (20)
BCG scar—no. (%) 950 (90) 721 (89) 0.498
HIV infection—no. (%) 32 (3) 14 (2) 0.097
Antiretroviral therapy —no. (%) 26 (8) 10 (7) 0.4865
Education—no. (%)t 0137
Literate 943 (89) 743 (91)
llliterate 114 {11) 70 (9)
Smoking—no. (%)§ 253 (24) 246 (30) 0.002
Secondary smoking —no. (%)1 319 (30) 281 (35) 0.04
Alcohol consumption—no. (%)™ 565 (53) 442 (54) 0.674
Alcohol consumption (years)—median (IQR) 10 (3-18) 14 (5-25) 0.002
CAGE score of 2 and above—no. (%11 110 (30) 67 (24) 0.075
licit drug use—no. (%) 102 (10) 84 (10) 0.640
Comorbidities—no. (%)t 242 (23) 199 (245) 0.411
Diabetes 58 (6) 34 (4 0.235
Hypertension 120 (11) 111 (14) 0.137

Data represent no. (%). or median with IQR.

29 (1.5%) individuals had an indeterminate result in the first or second |IGRA.
*Race ethnicity was self-reportad. Others ethnicities: white, Asian and Indian.

tincome: menthly money received in the household, categorised in wage on this study, One Brazilian minimum wage was US$266/month (The

World Bankj, the average value in the period (2015-20189).

{Education: categorised in: literate: defined as patients who reported ability to read and write. lliterate: defined as patients who reported unable to

read or write.

§Smoking: defined as patients who reported currently smoking or before being diagnosed with tuberculosis.

fiSecondary smoking: patients who reported being exposed to cigarette smolke from other smokers (passive smoker).

**Alcohol consumption: defined as patients who reportad consuming currently alcohol or before being diagnosed with tuberculosis.

ttAlcchol abuse was defined as a CAGE score =2 points as described in Mathods. Continuous variables were compared using the Mann-Whitney U
test and categorical variables were using the Fisher's exacl lest (2x2) or Pearson’s 3° test. Missing information was identified in three variables: race
(1 (0.05%)), income (62 (3.3%)) and education (2 {0.1%)). These three variables were imputed based on baseline variables and outcome.
ItComorbidities: at least one comarbidity (diabetes, hypertension, cancer, chronic obstructive pulmonary/emphysema, kidney disease, heart

disease, liver disease and depression).

6% of all contacts) completed it (ﬁgmt- 1A-C). Of those
who completed the recommended treatment, all received
isomiazid: 24 contacts for 6 months and 215 contacts for
Y months.

Analyses of the time from detection of the PTB
index cases to screening of contacts are presented in
figure 2. Contacts were evaluated on average approxi-
mately I month after the diagnosis of the TB index case
(median=36davs) (figure 2A-B). Of note, contacts with
different outcomes in the LTBl cascade could not be
distinguished based on time from identification of the TB
index case and the first screening for LTBI (figure 2B-C).

Factors associated with overall losses of LTBI cascade of care
Figure 3 presents associations between clinical and demo-
graphic factors and overall losses in the LTBI cascade of
care (ie, all losses in the LTBI cascade combined), There
were no significant differences in sex diswribution or in
the ages of patients who were lost in the LTBI cascade
or completed reatment. However, in univariate analyses,
illiteracy (unadjusted OR (unOR): 3.42, 95% CI 2.35 o
497, p<0.001), HIV infection (unOR: 2.82, 95% CI 1.19
to 6.67, p=0.018) and wage <the minimum established
for Brazil (unOR: 1.29, 95% CI 1.07 to 1.56, p=0.009) and
black or pardo (unOR: 1,29, 95% CI 1.03 to 1.62, p=0.024)

a
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Figure 2 Time from detection of tuberculosis (TB) index
cases to screening of their contacts. (A) Histograms
representing the frequency of TB contacts between time
(per week) from visit 1 of the TB index case and visit 1 of
the contact. (B) Histograms representing time (per week)
between visit 1 of the TB index case and visit 1 of the
contact by type of losses in the latent tuberculosis infection
(LTBI) cascade for care. (C) Scatter plots show each contact
and case and the time difference between visit 1 of the TB
index case and visit 1 of the contact by type of losses in the
LTBI cascade for care. Did not perform second interferon-
gamma release assay (IGRA; n=236), did not initiate
recommended TB preventive therapy (TPT; n=493), did not
complete TPT (n=202) and complete TPT (n=247).

Completed
LTBI Tx

were associated with losses in the LTBI cascade of care
(online supplemental table 1, figure 3B). Multvariable
analyses also revealed that illiteracy (adjusted OR (aOR):
3.67, 95% CI1 (CI) 2.40 o 5.62, p>0.001), HIV infection
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(aOR: 2,63, 95% CI 1.08 to 6.4, p=0.032) and race black
or pardo (aOR: 1.33, 95% CI 1.06 to 1.67, p=0.014) were
independently associated with losses in the LTBI cascade
(figure 3B). The impact of time from the identification
of the TB index case to the initial screening of the close
contact on the overall losses in the LTBI cascade was only
marginal, but statistically significant (figure 3B). Indeed,
each increase in 1day between the PTB diagnosis and the
enrolment of the close contact resulted in an adjusted
odds of 0.99 (95% CI .98 10 1.0, p=0.032) of being lost
in the LTBI cascade of care.

Factors associated with losses at specific stages of the LTBI
cascade of care

Considering  those  participants who  were  recom-
mended o take TPT but did not initate (492 of 935;
53%) (figure 1B), they had a lower individual income
(p=0.005), a shorter time between the diagnosis of the
TB index case and evaluation of the contact (p=0.027),
a higher rate of illiteracy (p<0.001) and a higher rate of
secondary smoking (p=0.001). Three of these four vari-
ables were independently associated with not initiating
TPT: lower income (aOR: 1.36, 95% CI 1.03 o 1.80,
p=0.032), illiteracy (aOR: 3.05, 95% Cl 1.92 o 4.86,
p<0.001) and secondary smoking (aOR: 1.61, 95% CI
119 to 2,16, p=0.002; online supplemental figure 2C)
and online supplemental table 2).

Of 454 contacts who initiated TPT, 202 (44%) did
not complete TPT (figure 1A and online supplemental
table 3). Those who did not complete TPT were younger
(p=0.004) and more likely to be black or pardo (p=0.012)
than contacts who completed TPT (online supplemental
table 3). Finally, race black or pardo (aOR: 1.71, 95% CI
1.01 o 2.90, p=0.048) and age (aOR: 0.98, 95% C1 0.97
to 1.00, p=0.009) were associated with non-completion
of TPT after adjusting for confounding variables (online
supplemental figure 6 and online supplemental table 4).

DISCUSSION
In this prospective, multicentre, cohortstudy, we analysed
the cascade of care of LTBI in Brazil and found that HIV
infection, illiteracy, low income and race black or pardo
were independently associated with cumulative losses at
cascade. All of these factors are related o low socioeco-
nomic status (SES). SES is one of the main determinants
of health, with people from a lower SES having a lower
life expectancy. Several serious conditdons are associated
with low SES, such as hypertension, diabetes and depres-
sion.”® In addition, low SES is associated with a higher
burden of prevalent HIV infection and poorer HIV treat-
ment outcomes.' > Our findings highlight the relevance
of social factors in TB care, previously noted in different
*! These results reinforce the need to consider
social determinants when developing healthcare public
policies.

We found losses in all steps of the cascade, but the
most substantal loss occurred before the visit w the

studies.
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Low income p=i.008 Race unadjusted o 1.28(1.03-1.62) 0.024
(Black/Pardo)  agjusted [ 1.34 (1.05167)  0.013

i Time unadjusted % 0.99 (0.98-1.00) 0.064

(Black! Pardo) p=0.024 (V1 V1) adjusted & 0.98 (0.97-1.01) 0.045

0 20 40 60 80 100 o 1 2 3 4 5
Frequeney (%) associated with losses

in the LTEI cascade
Figure 3 Association between epidemiological and clinical characteristics and losses in the latent tuberculosis infection (LTBI)
cascade of care. (A) Time (per week) distribution among losses in the LTBI cascade of care and those who completed the
LTBI cascade. Data were compared using the Mann-Whitney U test. (B) Frequency of race/ethnicity (black and pardo), income
(see definition below), secondary smoking, comorbidities (see definition below) and education (illiterate) between TB contacts
stratified based on losses in the LTBI cascade. Data were compared using Fisher’s exact test. (C) Generalised estimating
equations analysis to evaluate association between epidemiological and clinical characteristics and losses in the LTBI
cascade of care. The study population was stratified according to complete TB preventive therapy (TPT) in the LTBI cascade
(complete LTBI cascade of care vs losses in the LTBI cascade of care, see online supplemental table 1 for detailed univariate
comparisons). A multivariable analysis (see the Methods section for details) was employed with each variable individually
(unadjusted) and variables (panels A and C) were included in a multivariable model (adjusted). In all the comparisons, significant
p values are shown in bold-type font. Comorbidities: at least one comorbidity (diabetes, hypertension, cancer, chronic
obstructive pulmonary/emphysema, kidney disease, heart disease, liver disease and depression). Low income: without income/
equal or less than a minimum wage (reference: more than a minimum wage) ace (Black/Pardo) reference: white, Asian, Indian.
Ethnicity was self-reported. Time (V1,,-V1_), time (in weeks) difference between the visit 1 of the tuberculosis case and the visit
1 of the contact.

clinic. when individuals identified by the TB index cases
as contacts did not come for evaluaton. This s consis-

showed racial inequalities in incomplete and-TB treatr
ment, with the black race presenting with the highest

tent with findings from previous studies, where with
greater losses included completion of testing in berween
of people intended for scrt‘.cnillg.r’ Two main reasons
for this finding have been identified previously: (1) not
having interest in being tested and (2) self-perceived low
risk of TB infection.” In a study conducted in Myanmar,
of 1908 MDR-TB contacts, some participants refused the
contact investigation because they strongly believed that
they did not have TB disease given that they did not have
any signs or .s_\'mptmns,ﬂ

Interestingly, the factors associated with loss in the LTBI
care cascade are also factors associated with increased
TB nisk (factors that impair the host’s defence against
TB infection and disease, such as HIV infection and low
SES).”!

LTBI was significantly more common in black/ pardo
individuals. There is stll not enough evidence on the
relarionship berween erhnicity and race associated with
complete treatment for ILTB. However, Viana ef af® have

frequency of non-compliance (10.5%). This could be
explained by the more precarious living conditions, with
lower incomes and with limitations in healthcare, more
commonly observed in the black and pardo popuI:uiﬁn.""1
These findings of race differences in LTBI merit addi-
donal investgation: they could retlect social dynamics in
Brazil.

A recently published m-em-.’m:ll)-‘s.]s.2 and literature
review analysing evidence on interventions to reduce
loss in LTBI cascade found that completion of the initial
assessment (eg, return for medical visits) is significantly
improved by financial and non-financial incentives. To
a lesser extent, home visits, reminders and healthcare
worker education were also shown to be helpful. Incen-
tives and education of individuals who are indicated for
LTBI improved reatment acceptance rates.

Another point worth noting in our study was that less
than half of TB contacts who had an indication for TPT
attended the medical visit and started it. This was lower

5

6
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than what was found in a meta-analysis (72.2%, 95% CI
48% 1o 96%) of 6 cohorts [rom countries at the low-
income or middle-income level,” However, our study
included patients who came to the medical visit and
refused treatment, as well as patients who never came to
get the test results and were not seen by the physician to
have the issue approached,

In our stdy, 54% of TB contacts who initiated TPT
completed it. We found that lower income was asso-
ciated with non-complete TPT. A similar proportion
(569%) was observed in a cohort of 336 TB contacts in
a primary healthcare service in Sao Paulo state, Brazil
and in studies in low or middle-income countries (about
50%)." 7 Barriers to treatment completion demon-
strated before are diverse and vary according to location.
Common barriers include side-effects to drugs, long
weatment duration, issues related to the health system
and individual concerns, such as substance use.” Finan-
cial barriers and low level of knowledge about the cost—
benefit of weatment have also been associated with poor
treatment acdherence in LTBI pau.iems.zﬁ

Our study had several limitations. Because the contacts
were enrolled in a study conducted in referral centres,
and under research conditions, the results may not be
generalisable to all close contacts of TB index cases.
Second, the contacts were of culture-confirmed TB cases
who also enrolled into the RePORT-Brazil observational

cohort. This raises the question of representativeness of

the study cohort, and generalisability of the findings.

Although the RePORT-Brazil cohort of TB cases is repre-

sentative of all patients with TB in Brazil,'" it is unclear if

the close contacts are representative of all close contacts
in Brazil. Third, the low percentage of contacts with HIV
and illiteracy in the study population could have led w
possibly less precise estimates. Fourth, participants lost to
follow-up could have completed TPT elsewhere,

With our limitations noted as above, the results
presented here illuminate substantial losses to follow-up
among a population at high risk of developing active TB
disease. Mitigating losses in the LTBI care cascade and
the factors associated is an important step for the control
and eradication of TB.
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Determinants of losses in the tuberculosis infection
cascade of care among children and adolescent
contacts of pulmonary tuberculosis cases: A Brazilian
multi-centre longitudinal study
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Summary

Background Approximately 10% of the global tuberculosis (TB) burden is in children. Identification, diagnosis, and  The Lancet Regional
early treatment of Mycobacterium tuberculosis infection (TBI) is critical to prevent progression to TB in children. The Health - Americas
risk of 1B, including severe disease, is highest in children <3 years old. We evaluated the cascade of TBI care among ~ 202200: 100358

child and adolescent TB contacts to identify factors assodiated with losses in the cascade. rlubli 5he;).onti ne}xx[:;l )
wtps:/ fdoi.org/ 10,1016/,

: . . 1ana.2022 100358
Methods Close contacts < 18 years old of pulmonary TB patients enrolled between 2015 and 2019 in a multi-centre

Brazilian cohort were followed for up to 24 months and classified according to age groups: <3 years, 5—9 years,
10—14 vears and 15—18 years. Data on clinical investigation, radiographic examination, IGRA testing at baseline and
6 months, initiation and completion of TB preventive treatment (TPT) were collected. Multivariable regression anal-
yses identified factors associated with TBI and losses in the cascade of care in children and adolescents.

Findings Among 1795 TB contacts initially identified, 530 (29-5%) were <18 years old. Losses for all steps in the cas-
cade were especially high in children <5 years old (83%) because at this age all contacts are recommended to initiate
TPT. As a proportion of all children, completion of TPT was low (between 10% and 13%) in all age-groups. Further-
more, multivariable regression revealed that younger age of contacts and TB index cases who were female, had pul-
monary cavities, and persistent cough were independently associated with losses in the cascade of care among
persons <18 years old.

“Corresponding author at: Laboratério de Inflamagio e Biomarcadores, Institute Gongalo Moniz, Fundagio Oswaldo Cruz, Rua
Waldemar Falcao, 121, Candeal, Salvador, Bahia 40296-710, Brazil

E-mail address: bruno.andrade@ fiocruz.br (B.B. Andrade).
"LS,M.BA, ABS, M.C-5 and B.BA. equally contributed to the work.
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Interpretation Losses in the TBI cascade were the highest among children <5 years, which was the group at highest
risk for TB among the four age groups. The findings highlight the need to improve screening, initiation, and com-
pletion of TPT of young children who are close contacts of people with TB in Brazil.

Funding National Institutes of Allergy and Infectious Diseases.

Copyright © 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Keywords: Latent tuberculosis; Contacl; Pediatric; TBI cascade; Children

Research in context

Evidence before this study

Due to the high risk of tuberculosis (TB) disease, the
rapid progression to TB, and the challenge of diagnosis,
the WHO recommends contact tracing for children
exposed to TB. Early identification of M. tuberculosis
infection, ruling out active TB, and timely preventive
therapy are interventions that can prevent progression
to TB disease. Our group showed how the "cascade of
care” can identify losses in each phase of care of con-
tacts of TB index cases. Although there are cascade of
care studies about the general TB population, we did
not find in the literature the use of “cascade of care” in
child and adolescent contacts of TB index cases.

Added value of this study

Previous studies have identified factors that are utilized
in tracing adult contacts of TB cases, but information on
paediatric contacts is very limited. We explored each
stage of the “cascade of care” in children < 18 years of
age, and also in these age categories: <5 years,
5—9 years, 10—14 years and 15—18 years. Additionally,
we showed the losses by type in each stage of the cas-
cade of care in child and adolescent contacts. Our
results showed a significantly higher loss in the care cas-
cade among children <5 years of age; most did not initi-
ate TB preventive treatment when recommended.

Implications of all the available evidence

By identifying losses at each stage of the cascade of
care among child and adolescent contacts, this informa-
tion can guide decision-making strategies to improve
TB control in children.

Introduction

Tuberculosis (TB) is a major public health problem.
Approximately one-quarter of the world population is
infected with Mycobacterium tuberculosis (Mtb), repre-
senting up to 2 billion people, and there are

approximately 10 million new cases and 1-3 million of
deaths yearly."” TB is now the second leading cause of
death due to an infectious disease, behind coronavirus
(COVID-19) and above HIV/AIDS.” Brazil is among the
30 countries identified by the World Health Organiza-
tion (WHO) as having a high TB burden”; these coun-
tries account for 82% of TB cases worldwide.” There is
a major global effort against TB, such as the WHO
END-TB strategy,’ which aims to reduce TB cases and
associated deaths by 9o% and 95%, respectively, by
2035. For this to be achieved, there must be eatly diag-
nosis and initiation of treatment for people with active
TB, and treatment of TB infection (TBL) to prevent pro-
gression to TB disease. ' o

There is a high risk of progression to TB among chil-
dren with Mtb infection, particularly those <5 years old,
and those who were close contacts of TB cases.”" Glob-
ally, only 29% of children <5 years of age and 1.6% of
children >s5 years old who were close contacts of active
TB cases received TPT in the period 2018=2020."
Despite the strategies implemented by the National TB
Control Program in Brazil, TB rates have changed little
in recent years.” Among the Ministry of Health's most
recent recommendations has been the provision of TPT
to all TB contacts with a positive interferon-gamma
release assay (IGRA) or tuberculin skin test (TST), as
well as to all close contacts <5 years of age or persons
living with HIV (PLWH), regardless of the screening
test result.” TPT in people with TBI at high risk of active
TB is a critical component of TB elimination worldwide;
it can reduce TB risk by 60—go%.'" Identification of
contacts with TBI is a priority of TB control programs
worldwide, especially in vulnerable populations such as
children and adolescents."

The cascade of care among contacts of persons with
active TB involves multiple steps, from the identifica-
tion of persons at risk of TBI, evaluations to rule out
active TB, initiating TPT in persons with TBI, and com-
pleting a course of TPT." The analysis of this cascade
helps identify gaps in health care delivery that could be
improved. Identification of timepoints at which loss to
follow-up occurs, as well as the reasons for such losses,
are key for TB prevention, and interrupting Mtb trans-
mission.

www.thelancet.com Vol 00 Month, 2022
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Our group has previously reported the cascade of
care among close TB contacts in Brazil (without catego-
rization or exclusion by age),"™" but that investigation
did not delineate the cascade in children. The current
literature does not provide detailed evaluation of factors
associated with losses to care in the cascade of TBI care
in children. The present study was conducted to fill this
important knowledge gap, and help inform decision-
making strategies to improve TB control.

Methods

Ethics statement

Al regulatory documents were approved by the
Research Ethics Commiittee of all participating sites.
(CAAE: 25102414.3.2009.5543). Written informed con-
sent was obtained from each participant or their legally
responsible guardians, at the time of study enrolment.
The anonymity of study subjects was preserved; all
research data were de-identified. All clinical investiga-
tions were conducted according to the principles of the
Declaration of Helsinki.

Overall study design

We conducted a longitudinal study within a Brazilian
cohort of culture-confirmed pulmonary TB cases and
their close contacts; all participants were enrolled in the
Regional Prospective Observational Research in Tuber-
culosis (RePORT)-Brazil cohort between August 2015
and July 2019,"* and followed for 24 months. Details of
the cohort of contacts of patients diagnosed with pulmo-
nary TB in the RePORT-Brazil consortium have been
published previously."™** Contacts were defined as indi-
viduals exposed to a culture-positive pulmonary TB case
for at least 4 h in one week in the 6 months prior to TB
diagnosis, since a previous study'” showed that this defi-
nition increased the rate of diagnoesis of recent active
pulmonary TB cases and for the detection of TB infec-
tion among contacts of active pulmonary TB cases in a
Brazilian cohort.

For this study, paediatric close TB contacts were classi-
fied into four age groups, as follows: <5 years, 5—g years,
10—14 YVears, 15—I8 years, consistent with a previously
published systematic review,” furthermore, we performed
the TBI cascade of care in each age group. The paediatric
close contacts cohort is a convenience sampling.

Close contacts with i) a positive IGRA result, or ii)
<5 years old or iii) with HIV infection (ii) and iii) regard-
less of IGRA result), were recommended to receive
TPT,""" according to Brazilian guidelines. The TPT
administered was isoniazid 5 to 10 mgfkg daily (300 mg
maximum), for 6—g months.”

TBI cascade: definitions of each stage and losses
We evaluated the cascade of care regarding the diagno-
sis and treatment of TBl among contacts of TB cases, as

www.thelancet.com Vol 00 Month , 2022

previously reported by our group™ and others.” ¥ Our
focus was on the losses at each stage of care. For this
study we considered four stages: i) TB contacts who
were clinically examined and evaluated with chest X-
ray, IGRA and HIV serologic testing, ii) received a rec-
ommendation for TPT, i) started the recommended
TPT and iv) completed TPT (defined as: >6 months of
isoniazid or 4 months of rifampicin). Contacts who did
not undergo the second IGRA (which was obtained at
month 6 if negative at baseline), did not initiate the rec-
ommended TPT, or did not complete the TPT that was
initiated, were defined as losses in the TBI cascade.

Statistical analysis

Gaussian distribution was assessed by the Kolmogorov-
Smirnov test. Continuous data were presented as
medians and interquartile ranges (IQR) and categorical
variables were expressed as proportions. To compare
differences between outcome groups (losses vs no losses
in the TBI cascade among < 18-year-old contacts and
according to the age group stratified) we used the
Mann-Whitney U (between 2 groups) or Kruskal-Wallis
test (between >z groups) for continuous variables and
the Fisher's exact test (2 x 2 comparisons) and
Pearson's chi-square test (x2) (other types of compari-
sons) for categorical variables. In addition, we compared
the characteristics of TB cases according to contact sta-
tus in the TBI cascade. Considering that a TB case can
have more than one contact, we used the Chisquare
test and the Mann Whitmey U test for survey data.*” A
multivariable mixed-effects logistic regression model,™
with a random effect per “TB case” variable (due to the
possible correlation between the outcome in the TBIL
cascade of the contacts of the same TB case) was per-
formed to assess the associations between clinical char-
acteristics of TB cases and contacts, with losses in the
cascade of care. Parameters with p-values <o0.2 in uni-
variate analyses were included in multivariable models.
P-values <o.05 were considered statistically significant.
Statistical analyses were performed using SPSS 25.0
(IBM statistics), Graphpad Prism 8.0 (GraphPad Soft-
ware, San Diego, CA), Stata 15 (StataCorp), and R 3.1.0
(R Foundation, Austria).

Role of the funding source

The funders had no role in study design, data collection
and interpretation, or the decision to submit the work
for publication.

Results

Clinical Characteristics of study participants

Our cohort was focused among 1795 TB contacts ini-
tially identified, of 592 patients with culture-positive
pulmonary TB. There were 530 (29.5%) TB contacts
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<18 years who were investigated for TBI at RePORT-
Brazil clinical sites. The characteristics of these patients
are presented in Supplementary Table 1 stratified
according to age group: <5 years (n=100), 5—9 years
{n=142), 10—14 years (n=173) and 15—18 years (n=II5).
The groups differed in terms of self-reported race/eth-
nicity (p<o.0o1), BCG scarring (p<o.oo1), HIV infec-
tion  (p=o.02), smoking (p<o.co1), alcohol
consumption (p<o.co1), illicit drug use (p<o.ooT),
income (p=0.04), body mass index (BMI) (p<oc.oo1)
and TB symptoms such as cough (p=0.02), fever
(p=0.01), weight loss (p=0.05) and chest pain (p=0.03).
Of note, the group of contacts <5 years old had a lower
frequency of BCG scarring and a higher frequency of
HIV infection, as well as a higher proportion with
cough or fever, than the other groups. Only those older
than 10 years reported consumption of alcohol, tobacco,
or illicit drugs (Supplementary Table 1).

TBI cascade of care in contacts of TB cases <18 years
old

We next concatenated all contacts < 18-years-old in a
single analysis group and stratified according to the
occurrence of loss at any stage of the TBI cascade of
care. Losses occurred mainly in younger individuals
{median: 7.9 years; IQR:3.7—13.8, p<o.co1), and in
those living with HIV (3.1%, p=0.02) (Table 1). Further-
more, TB index cases of the contacts who were losses
were frequently living with equal or less than a mini-
mum wage (40%, p=0.02), and presented more com-
monly with cavitary lung lesions (47%, p=o.01) and
persistent cough (34.7%, p=o.02) (Table 1) than the
index cases of participants who completed the cascade.

A previous study from our group of the entire TB
contact cohort of RePORT-Brazil, which included the
adult population, noted that there were substantial
losses in the TBI cascade at all the steps.”” Here, we
restricted the analyses to persons aged < 18 years. First,
the 530 patients <18 years of age were included, and we
observed that 2g1 contacts (54.9%) were recommended
to receive TPT. Of the 530, 139 (26.2%) initiated treat-
ment and only 65 (12.3%) completed it (Figure 1A).
When we evaluated the cascade according to the recom-
mendation to receive TPT, 139/291 (47.8%) initiated
TPT, and 65/139 (46.8%) completed it (Figure 1B).

To describe the factors independently associated
with the overall losses in the TBI cascade of care, we
performed logistic regression analyses of clinical and
sociodemographic factors stratified by age group. We
found that younger age was significantly associated
with logs in the TBI cascade (per 1 year increase;
aOR:0.89; 95%Cl:0.85—0.92; p=o0.004) (Figure 1B).
Moreover, when characteristics of the TB index cases
were compared, we found that female sex (aOR:1.73;
95%CliL20—2.51; p=0.004), cavitary lung lesions
{(a0R:2.00; 95%CI1.36—2.96; p=0.003), and persistent

cough (aOR:1.44; 95%Cl1.33—3.14; p=0.04) were all
independent risk factors for losses in the TBI cascade
(Figure 1C).

Characteristics of participants according to losses in
the TBI cascade of care stratified by age group

No statistically significant difference was observed in
any age group when characteristics of the contacts who
were lost at any stage of the TBI cascade of care were
compared to those who successfully completed the cas-
cade (Table 2). Regarding the characteristics of the TB
index cases, we observed that the TB index cases of con-
tacts <5 years who were losses in the cascade were less
likely to report use of illicit drugs (p=0.03), as well as a
lower frequency of nocturnal sweating at baseline
(p=0.03) and persistent nocturnal sweating (p=0.02)
compared to the index cases of contacts who completed
the cascade.

In addition, we found that in the group of contacts
<5 years, the median time (per week) from detection of
the TB index case to detection of contacts was greater in
contacts who lost the TBI cascade. In contrast, in the
group of contacts 5—g years, the median time (per
week) was higher in the group that completed the TBI
cascade (p=0.04). Notably, there was no difference
between contact screening time in the 10—14 year old
and 15—18 year old groups (Supplementary Figure 1A).

In the group of contacts aged 5—9g years, the TB
index cases of those who were more often female
(p=0.04), were less commonly living with HIV (p=0.03)
and presented more frequently with persistent cough
(p=0.04) than those contacts who completed the cas-
cade. TB index cases of contacts 1o—14 years old who
were lost in the TBI cascade exhibited a higher propor-
tion of positive AFB smear results (p=0.04) and cavitary
lung lesions detected by chest x-ray (p=0.04) than the
index cases of contacts who completed the TBI cascade
(Table 2). Additionally, TB index cases of contacts aged
15—18 years who discontinued the TBI cascade reported
smoking (p=0.0s), illicit drug use (p=0.04), and HIV
coinfection (p<o.o01) at a lower frequency than the TB
cases of contacts who completed all the steps of the cas-
cade (Table 2). Interestingly, TB cases directly linked to
contacts who were lost in the cascade more commonly
reported passive smoking (p=0.01), a higher proportion
of positive AFB smears (p=0.02), increased frequency of
pulmonary cavities (p=o0.04) and persistent cough
(p=0.04) than TB index cases of contacts who completed
the TBI cascade of care (Table 2).

TBI cascade of care in contacts of TB cases by age
group

We next examined the losses at each stage of the TBI
care cascade according age group of the contacts
(Figure 2). All {100%) children <5 years of age were
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Characteristics Losses in the TBI cascade Na losses in the TBI cascade p-value
[n=259) n=271)

Characteristics of the TB Contacts
Age — median (IR 78{3.7-135 11.8{85—14.5) <0.001
Sex — na, (%) 126 (4B6) 141 (52.0) 0487
Race/Ethnicity — no. (%) 0.765

White 47 (182) 481177

Black 46(17.8) 471017.3)

Asian 1004) 00.0)

Parda 163 163.2) 174 (64.2)

Indigenous 104 2007
BCG scar — no. (%) 245 (94.6) 258 (95.2) 0,844
HiV-infection— no. 36} 8(3.1) 11(04) 0.018
Smoking — no. (36) 7@2n 10437 0.625
Passive smoking — no. (%) B4(328) 77 (284) 0.298
Alcohol consumption — na. (%) 22(8.5 23(8.5 1
Ilicit drug use — na. (%) 6(23) 518 0.768
Income — no. (%) 0.269

More than a minimum wage BO(321) 93 (358)

Equal orless than a minimum wage 99(39.8) 104 (40.0)

Without income 70281) 631242
BMI (kg/m”)-median (10R) 175(156-21.1) 184(157-21.4) 0,137
Symptoms of TB— no, (%)

Cough 20(103) 14(57) 0.104

Fever 5(26) 1(04) 0.092

Weight Loss NV 7129) 0.523

Fatigue 3(1.5) 8(33) 0.360

Might sweats 1100.5) 2[08) 0.054

Chest paint 421 2(08) 0413
Immunctherapy— no. (%) 3M1.2) 0 (00) M
Other comarbidities— na. (%) 60(232) 53 (1%.6) 0.340
Time per week (W 15p-V1c) — median (KIR) 57(2-11) 54(3-8) 0263
Characteristics of the TB cases
Age — median (IQR) 5 (24-43) 36 [26—42) 0,496
Male — no. (%) B2 (60.7) 79 (64.8) 0.040
Race/Ethnicity — no. %) 0.844

White 15(11.1) 17.(14.0)

Black 33(244) 23(18.0)

Asian 1(07) 1(08)

Pardo B5 (63.0) 78 (64.5)

Indigencus 1(0.7) 201.7)
BMI (kg/m”)-median (IQR) 20.1 {181-23.5) 204184225} 0.578
Income — no. (%) 0.019

Mare than a minimum wage 44(333) 41(345)

Equal or less than a minimum wage 53140.2) 43136.1)

Without income 35 (245) 35(20.4)
Smoking — no. (%) 75(556) 61(50.0 0.384
Passive smoking — no. (%) 51i38.1) 401333) 0512
Alcohol consumption — no, (%) 112 (83.0) 99 (81.1) o115
Illicit drug use — na. (%) 55(40.7) 46 (37.7) 0.701
HIV Infectan — na. (%) 32(237) 32(262) 0.667
Dysglycemia status — no. (%) 0.072

Diabetes 37(27.4) 43(35.2)

Prediabetes 531393) 50141.00

Normoglycemia 451333) 25(238)

Table 1 {Continued)
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Characteristics Losses in the TBI cascade Mo losses in the TBI cascade p-value
{n=259) {n=271)
Positive AFB — no. (%) 111 (82.2) 98 [80.3) 0.750
Cavities on chest X-ray— no. (%) 63147.0) 48(39.7) 0.003
DST — na. (%) 0117
Sensitive 237 (91.5) 235 [84.9)
Rifampidn-lsoniazid resistance 5(1.9) 726
Rifampidn resistance 000 0[0.0
Isoniazid resistance 17 (6.6) 33nas)
Symptoms of TE— no. (%)
Cough 124 (91.9) 114 (934} 0812
Fever 110 (81.5) 98 [80.3) 0.874
Weight Lass 118 188.7) 111 (2100 0680
Fatigue 115 (85.2) 98 [B0.3) 0324
Night sweats 93 (69.4) 88(72.1) 0681
Chest paint 54 (65.6) B5(69.7) 1.000
Persistance of symptoms— no, (%)
Cough 43(34.7) 30(26.3) 0.024
Fever 14100 300 NA
Weight Lass 9(&67) (7.4 1.000
Fatigue 232000 26(23.6) 0523
Might sweats 74(54.8) 71(58.2) 0516
Chest paint 10(87) 1412.7) 0390
Other comarbidities— no. (% 40 (25) 340210) 0307

comparisons).
Contacts who did not perform the 2™ IGRA were sxclunded.

Bank), the average value in the period (3015—2019).

Definition of | of symp
(momth 2] still reported having such symptom.
Defimition of Pardo ethnicfp: maxture of pean, black and A mds

Table 1: Characteristics of contacts < 18 years old according to losses and no losses in the TBI cascade of care.
Nole: Data represent no. (%), except for age and BEMI, which 15 presented as median and interguartile mnge (IQR). Continuous vanables were compared using
the Mann-Whitmey f test and categorical variables weve compared using the Fisher's exact st (2 % 2 comparisons) and Pearson’s chi-square test (x2) (other

Definition of income: monthly money received in the household, clegorized in wage on this study. One Brazilian minimum wage was $266/month (The World
Definition of alcohel consumption: Past or current any consumption of alcohel. Definition of passive smoking: Living with somecne who smokes, Definitian of ilicit

drug user Past or curvent illicit drug use {marijuana, cocaing, heroin, or crack).
i Patients who in the initial evaluation interview (momth o) reported indicated symptom and in the evaluation of visit 2

Othet comorbidities: include cancer, kadney disease, chronic obstructive pul
was self-reported for contacts or thelr parents or legal caregivers.

Pvalues marked with bold indicate statistical significance.

feren-Gamma Release Assays, NA: Not applicable.

For contact characteristics, all information for children <5 was collected from their parents or legal guardians. The information of the contacts between 5 to
18 years of age was collecied from themselves accompanied by their parents or legal caregivers,
Time (Vipg-Vig): time (in weeks) difference between the visit 1 of the TB case and the visit 1 of the contact

Abbreviations: TB: tuberculosis, BMI: Body Mass Index, AFE: acid-fast bacilli, DST: Drug-susceptibility testing, BCG: Bacille Calmette-Guérin, IGRA: Inter-

llergies, and asthma. In contacts, this information

y disease, emphy

recommended to initiate TPT; however, only 21% initi-
ated TPT. This was the stage at which the greatest loss
occurred (79%); notably it was also the stage of greatest
loss for all four age groups. In addition, in the <5-year-
old group, only 12% completed TPT (Figure 2A).

The age groups of 5—9 years and 15—18 years had
similar percentages of contacts in whom TPT was rec-
ommended (47.2% and 45.2%, respectively). The group
aged 10—14 years had a lower proportion of contacts
who were recommended to receive TPT (41.6%). At the
stage when TPT initiation was recommended, children
5—g years and 10—14 years old had similar proportions:
26.1% and 27.2%, respectively. In those 15—18 years

old, 45.2% were recommended to receive TPT, and
22.6% initiated it. (Figure 2A, 28, 2C and 2D).

Evaluation of the last stage of the care cascade found
that the lowest proportion of contacts who completed
TPT was 10—14 years old (9.8%), followed by those
<g years old (129), 15—18 years old (13%) and 5—g years
old {13.4%) (Figure 24, 2B, 2C and 2D).

Furthermore, we evaluated within each age group
the cascade according to the TPT recommendation. In
<5 years old completed TPT when recommended 12
(57.1%), 19 (51.3%) in 5—g years old, 17 (36.2%) in 10
—14 years old group and 15 (57.7%) in 15—18 years old
(Figure 3A,3B, 3C and 2D).

www.thelancet.com Vol 00 Month , 2022



64

Articles

A Reference population: €18 years old B Reference population: =18 years old
AR 530 contacts, 100% (n=530)
100%
90 [
Without With
80+ recommendation recommendation
for TPT for TPT
" {n=239) {n=241)
L 451% 54.9%
Recommended for TPT —

o 507 201, 54.9%

[=1]

8

T 50| Did not Initiated

£ initiate TPT TPT*

g {n=152) (=138)
404 52.2% 47 8%
- TPT initiated ==

139, 28.2%
20 Completed TPT Incomplete Completed
65, 12.3% TPT 7 ol
(n=74) (n=65)
104 53.2% 46.8%
0 TBI cascade of care in <18 years old —
Parameters Model Adjusted Odds ratio (95%Cl) p-value
5 y
e ﬂ unadjusted & 0.89 (0.86-0.93) <0001
L Age (years) 1
Z3 adjusted & 0.89 (0.85-0.92) 0.004
G ;
unadjusted ®— 1.03(1.09-1.57) 0.003
Sex (female) '
& adjusted . ! 1.73(1.20-2.51)  0.040
%E Cavities on unadjusted i 147(1.04-2.08) 0.035
g E chest X-ray adjusted C—— 2.00(1.36-2.93) 0.003
B persistent unadjusted @ | 1.89 (0.93-3.86)  0.024
cough adjusted . 1.44 (1.33-2.14)  0.040
I i T T 1
0 1 2 3 4

associated with losses in the TBl cascade

Figure 1. Cascade in TBI care in contacts of TB cases and factors associated to losses in the TBI cascade in contacts <18 years
old. {A) Losses and drop-outs at each stage of the TBl cascade of care in <18 years old, percentages were calculated among the
number of contacts initially identified. Percentages were calculated among the number of contacts initially identified. (B) Sankey
diagram display the number of contacts who initiated treatment and those who completed treatment according to the category of
TPT recommendation. (C) Generalized estimating equations analysis to evaluate association between epidemiological and clinical
characteristics and losses in the TBI cascade of care in <18 years old. The study population was stratified according to complete TPT
in the TBI cascade (variables included in the adjusted model: age (years), sex (fernale), cavities on chest X-ray exhibited univariate
p-values=<0.2 (See Table 1 for details). Significant p-values are shown in bold-type font.

*This group also includes 8 contacts in the group <18 years old who initiated TPT without recommendation of the RePORT-Bra-
zil medical staff.

*This group includes the 2 contacts (<18 years) who initiated TPT without the recommendation of the RePORT-Brazil medical
staff.

Abbreviations: TB: tuberculosis, TPT: Tuberculosis preventive treatment.
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Figure 2. Cascade in TBI care in contacts of TB cases according to the age group. Losses and drop-outs at each stage of the TEI
cascade of care in <18 years old, percentages were calculated among the number of contacts initially identified in (A) <5 years old
{B) 5—9 years old (C) 10—14 years old and (D) 15—18 years old. Age categories: based on the previous study.” Percentages were cal-

culated among the number of contacts initially identified.

Abbreviations: TB: tuberculosis, TPT: Tuberculosis preventive treatment.

Considering the percentages of losses at each stage of
the TBI cascade of care, we evaluated the types of losses
in each age group. We found an alarming result, the

total loss was significantly higher (88%) in the group of

children < 5 years old compared to children 5—9 (30%),
10=14 (39%) and 15—18 years old (44%) (x2 p<o.co1)
(Figure 3E). Furthermore, in the <s-year-old group,
62% did not initiate the recommended TPT, the highest
proportion among the four age groups (yz p=o.004)
{Figure 3E). Contacts < 5-vears-old also more frequently
did not perform a second IGRA test (when indicated)
(16%) (x2 p=o.o1). Children ro—14 years of age had a
slightly higher proportion of contacts who did not com-
plete the initiated TPT (18%), but it was not statistically
significant (x2 p=0.58). Due to the number in each age
group, we did not perform multivariable analyses for
each group.

Discussion

The investigation of close contacts is an important strat-
egy to identify persons with TBI and prevent active TB,
which thereby decreases the risk of Mth transmission.
In our cohort of contacts of pulmonary TB index cases,
we evaluated losses in the cascade of care among chil-
dren and adolescents and found a significant loss in the
TBI care cascade in children at highest risk of progres-
sion to TB—those under 5 years of age (88%). In addi-
tion, 62% of these study participants did not initiate
TPT, 10% of those who started TPT did not complete
the treatment and 16% did not perform the second
IGRA test when it was necessary. These findings are of
great concern because the greatest focus of screening
and tracing of TB contacts should be placed on children
during their first 5 years of life, as this is a period of
high risk of progression from TBI to active disease.

Indeed, the risk of TB incidence among exposed infants
and children is very high, reaching 20% within 2 years
of exposure. "

Many previous studies have described the investiga-
tion of contacls in children and adults for TBI and
TPT,""?*** however we have previously demonstrated
that the use of the TBI cascade of care can provide a
greater depth of understanding of the dynamics of TBI
care and follow-up of contacts of TB index cases.'*"*"”
Using the cascade of TBI care in children and adoles-
cents grouped by age and all <18 vears, we showed that
the greatest loss occurred at the stages of recommenda-
tion and initiation of TPT. This finding is consistent
with other studies that noted important losses during
the first steps of the cascade of care,” such as the identi-
fication of contacts, initiation of the investigation, and
starting TPT.* Factors such as lack of knowledge about
the risks of TB1 in children and adolescents, missed vis-
its, and prolonged treatment, was noted in a recent
review of the paediatric TB infection cascade of care.”®
In addition, factors related to health care teams, such as
lack of knowledge of protocols and personnel turnover,
as well as scarce investments in public health policies,
substantially aftect the success of TPT.

In Brazil, TPT is recommended for Mitb-infected
people, identified through tuberculosis skin test (TST)
or IGRA, when they are at risk of developing TB, once
active TB is excluded.”* Our study revealed an impor-
tant gap in the indication of TPT in children and adoles-
cents, and 53.2% of those who initiated TPT did not
complete treatment. This proportion was higher than
those described in two Brazilian cohorts of children and
adolescents:™ the first reported a dropout rate of TPT of
approximately 25%, and the second™ reported a TPT
dropout rate of 27.3%. These differences may be due to
the classification of age groups in the studies, and to
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Figure 3. Cascade in TBl care in contacts of TB cases according to TPT recommendation and type of losses in the TBI cascade
of care according to the age group. Sankey diagrams display the number of contacts who initiated treatment and those who com-
pleted treatment according to the category of TPT recommendation in (A) <5 years old (B) 5—9 years old (C) 10—14 years old and
(D) 15—18 years old. Age categoties: based an the previous study.® Percentages were calculated among the number of contacts ini-
tially identified. (E) Distribution of type of losses in the TBI cascade of care (%) by age groups. The comparisons of IGRA results fre-
quencies (%) between the types of losses were made with the chi-square test ).

* This group also includes 2 cantacts who initiated TPT without recommendation of the RePORT-Brazil medical staff.

“*This group includes the 6 contacts who initiated TPT without the recommendation of the RePORT-Brazil medical staff.

*** This group also includes 2 contacts who initiated TPT without recommendation of the RePORT-Brazil medical staff.

Abbreviations: TB: wberculosis, TPT: Tuberculosis preventive treatment, IGRA: Interferon-Gamma Release Assays.

which population TPT was recommended, since in
Brazil the guidelines for recommending TPT varied
over the years.>*'® Of note, our findings were consis-
tent with data from migrant populations in high-income
countries, highlighted by a recently published meta-
analysis demonstrating that only 52% of migrants
{adults and children) testing positive for TBI initiated or
completed treatment.*”

TPT with daily isoniazid for 6 to 9 months has been
described as costeffective in children, 9 though,
recent systematic reviews have identified important fac-
tors affecting the initiation and maintenance of TPT,
including fear of stigma, knowledge gaps, poor access
to tests for the identification of TBI (TST and IGRA))
deficiency in performing chest radiography to identity
active TB (before recommending and initiating TPT),
the perception of parents or caregivers regarding the
risk of TBI, and prolonged treatment regimens.””=="

Another important result from our study was that
the greatest loss in the cascade oceurred in children
<5 years old; the main component factors a substantial

www.thelancet.com Vol 00 Month , 2022

loss in the cascade were not having performed the 2nd
IGRA (when negative at baseline) and not having initi-
ated the recommended TPT. This finding is related to
what was reported in 2021 by the WHO?; there has
been slow progress in the detection of paediatric TB in
the world, particularly in contacts <5 years old. IGRA
testing and initiating and maintaining the TPT require
taking children to health centres, which may explain the
fear of the caregivers of exposing children to places with
increased risk of Mth infection, with waiting times for
care, which are often prolonged due to the poor infra-
structure of the health system.’®** Additionally, during
care of the TB index case, there is often not enough
time to correctly explain the importance of ruling out
TBI or TPT among contacts.*»*

In a previous study, our group showed how the time
between the diagnosis of the index TB case and the care
of the contact was directly related to completing the care
cascade.” In the present study, when we assessed the
same comparison by age group, we found that among
children < 5 years-old there was a statistically significant



Articles

69

12

association between the delay in screening for TB and
loss in the care cascade. This result is relevant because
there is evidence that the majority of TB cases among
contacts are diagnosed during the first 6 months after
the diagnosis of the TB index case.” ™

Intriguingly, we identified that contacts <18 years
old of TB index cases with characteristics such as being
female, having persistent cough, and pulmonary cavi-
tary disease were independent risk factors for losses in
the TBI cascade. To our knowledge, there have been no
previous studies describing the relationship of these fac-
tors with lesses in the TBI cascade of care in contacts.
Nevertheless, two of these factors are related to
increased risk of Mtb transmission to children. Exten-
sive lung disease in the index case, observed on x-ray,
has been associated with an inereased risk of Mth infec-
tion in contacts,* and the duration of cough in the TB
index case has also been shown to increase the risk of
Mtb transmission to children.’® We hypothesize that
TB index cases who are caregivers of children and pres-
ent with more severe clinical disease may be less likely
to take their children to health care centres to perform
TBI sareening and to initiate and complete TPT.

This study had several limitations. First, we use a
definition of close contacts that made it likely that some
people were at low risk of TB infection, yet the defini-
tion had the advantage of casting a wide net of people
with TB exposure. Paediatricians did not examine all
paediatric close contacts enrolled in RePORT-Brazil. In
addition, we did not obtain the type and time of expo-
sure of the contacts to the TB index case, which could
have affected the number of contacts with a positive
IGRA result. We did not assess the parental relationship
between the children and the index case, nor whether a
TB index case was the primary caregiver of the contacts.
In addition, some associations were significant due to
the absence of characteristics in some age groups in
the study. Furthermore, due to the number of con-
tacts in each age group, it was not possible to per-
form multivariable analyses in these groups. Finally,
we did not collect psychosocial data on the reasons
why families did not continue with the follow-up
and treatment of children. Despite these limitations,
the findings from our multi-centre, prospective
cohort study point to a serious situation in the evalu-
ation and treatment of a population at high risk of
developing active TB disease, even in high-quality
referral centres for TB treatment.

Children and adolescents living in low-income
countries face major barriers to completing TBI
investigation and treatment. Our findings of losses
in the cascade of care of paediatric and adolescent
close TB contacts demonstrate the urgent need for
enhanced implementation of public health policies
already established to optimize screening, diagnosis
and treatment of TBI in paediatric TB contacts, par-
ticularly these in the first 5 years of life.

Contributors

Conceptualization, T.R.S., M.CF., M.CS., V.C.R,, and
B.B.A.; Data verification and curation, M.B.A., M.A-P.,
and B.B.A.; Investigation, L.S., M.B.A., M.5.R., M.C.F.,
BD., JRLS, ALK, SC,VCR,6 TRS,6K MCS5,, and
B.B.A,; Formal analysis, M.B.A., M.A-P,, and B.B.A.;
Funding acquisition, B.D., J[R.L.S., ALK, S.C, V.C.R.,
T.R.S., M.C.S., M.C.F., and B.B.A.; Methodology, LS.,
M.B.A, M.A-P., and B.B.A.; Project administration, M.
C.F., T.RS., and B.B.A.; Resources, M.B.A., T.R.S., and
B.B.A.; Software, M.B.A., M.A-P., M.C.F., T.R.S., and B.
B.A_; Supervision, T.R.S., and B.B.A_; Writing—original
draft, L.S., M.B.A., M.A-P., and B.B.A.; Writing—review
and editing, all authors.

Data sharing statement

The data that support the findings of this study will be
available upon reasonable request lo the corresponding
author of the study.

Declaration of interests

The authors declare that the research was conducted in
the absence of any commercial or financial relationships
that could be construed as a potential conflict of interest.
All other authors declare no competing interests.

Acknowledgments
The study was supported by the Intramural Research
Program of the Fundacao Oswaldo Cruz (B.B.A.), Intra-
mural Research Program of the Fundagao José Silveira
(B.B.A., M.5.R.), Departamento de Ciéncia e Tecnologia
(DECIT) - Secretaria de Ciencia e Tecnologia (SCTIE) —
Ministério da Satide (MS), Brazil [25029.000507/2013-
o7 to V.C.R.|, Fogarty International Center and National
Institute of Child Health & Human Development of the
National Institutes of Health under [Award Number
D43 TWoogyhs through a research scholarship
awarded to M.B.A.], and the National Institutes of
Allergy and Infectious Diseases [Uor-AloGgg23 to T.R.
S, ABS, MBA, BMFN, MSR, AB, ASRM, JGO, VCR,
BD, JRLS, ALK, SC, TRS, BBA, and MCS and Uor-
Alr5940 to B.B.A.). M.B.A. received a fellowship from
the Fundagao de Amparo a Pesquisa da Bahia
(FAPESB). MAP and B.B.D received a fellowship from
Coordenagio de Aperfeicoamento de Pessoal de Nivel
Superior (Finance code: oo1). B.B.A, .LRLS and AK
are senior investigators whereas A.B.S. is a PhD fellow
from the Conselho Nacional de Desenvolvimento
Cientifico e Tecnologico (CNPq), Brazil. J.R.L.S. and A.
K are recipients of the Scientist of our State fellowship
from Rio de Janeiro Research Council/FAPER],

The authors thank the study participants. Thank the
teams of clinical, laboratory platforms of RePORT Brazil
for logistical support.

www.thelancet.com Vol 00 Month , 2022



70

Articles

Supplementary materials

Supplementary material associated with this article can
be found in the online version at doiro.roiGfj.
lana.z022.100358.

References

Houben RM, Dodd PJ. The global burden of latem tuberculosis
infection: a re-estimation using mathematical modelling. PloS
Med_ 2016 13{10):€1002152.

World Health Organization. Global tuberculosis report, Geneva:
World Health Organization, 2021, 2021,

World Health Organization. The end TB strategy. 2015, http://
www.whouint/th/strategy fen/. Accessed 11 August 2021,

Pai M. Behr MA, Dowdy D, etal Tuberculosis. Nat Rev Dis Primers.
2016;2:16076.

World Health Organization, Latent tuberculosis infection, 2018,
Ministério da Saiide do Brasil, Secretaria de Vigilincia em Saxide.
Protocolo de vigilancia da infecgao latente pelo Mycobacterium
tuberculosis no Brasil. 2018, p. 288,

Trauer [M, Moyo N, Tay EL, et al. Risk of active tuberculosis in the
five years following infection .. . 15%2 Chest. 2016;140(2):516—525.
Martinez L, Cords O, Horsburgh CR, Andrews JR. Pediatric
TBCSC. The risk of uberadesis in children after clase exp ea

Ig

20

21

12

23

25

26

Wysocki AD, Villa TC, Arakawa T, et al. Latent tuberculosis infec
tion diagnostic and treatment cascade among contacts in primary
health care in a city of 5ao Paulo State, Brazil: cross-sectional study,
PLoS One. 2016:11{6):e0155348.

Lipsitz SR, Fitzmanrice GM, Sinha D, Hevelone N, Giovanmucei E,
Hu JC, Testing for independence in JxK contingency tables with
complex sample survey data. Biometrics. 2015:71(3):832-840.
Celman A, Hill |. Data Analysis Using Regressi Multilevel /
Hierarchical Models. Cambridge: Cambridge University Press;
2006. https:/ /dolorg/1o.n017/CBOg7Bosipgog42.

Zelner JL, Murray ME, Becerra MC, et al. Age-specific risks of
tuberculosis infection from household and community exposures
and opportunities for interventions in a high-burden setting. Am J
Epideriol, 2014;180(8):853-861,

Szkwarko D, Hirsch-Moverman Y, Du Plessis L, Du Preez K, Carr
€, Mandalakas AM. Child contact management in high uberculo-
sis burden countries: a mixed-methods systematic review, PLoS
One, 2o17312(8):e0182185.

Subbaraman R, Nathavitharana RR, Mayer KH, et al. Constructing
care cascades for active tuberculosis: a strategy for program moni-
toring and identifving gaps in quality of care. PLoS Med. 201916
(2):er002754.

van Wyk 55, Medley N, Young T, Oliver S. Repairing boundaries
along pathways to tuberculosis case detection: a qualitative synthe-
sis of intervention designs. Henlth Res Policy Syst. 2022;20(1):7.

systernatic review and individual-participant meta-analysis. Lancet.
2020;395(10228):1973-98 4.

Ministério da Satide do Brasil, Secretaria de Vigilincia em Saide.
Manual de recomendacées para o controle da tuberculose no Brasil.
2c13. p. 288,

Efficacy of various durations of isoniazid preventive therapy for
tuberculosis: five years of follow-up in the [UAT trial. Intermational
union against tuberculosis committee on prophylaxis. Bull World
Health Organ. 1982,60(4):555-564.

World Health Organization. Roadmap Towards Ending TB in Chil-
dren and Adolescents, World Health Organization: 2018,

Souza AB, Arriaga MB, Amorim G. et al. Determinants of losses in
the latent tuberculosis infection cascade of care in Brazil. BM| Clok
Health. 2021,6(g):277—283.

Ariujo NCN, Cruz CMS, Arriaga MB, et al. Determinants of losses
in the latent tuberculosis cascade of care in Brazil: a retrospective
cohort study, Int | Infect Dis, 202095277283,

Arriaga MB, Amorm G. Queiroz ATL, et al Movel stepwise
approach to assess representativeness of a large multicenter ohser-
vational cohort of tuberculosis patients: the example of RePORT
Brazil, Int | Infect Dis, 2020;103:110-118.

Loredo C, Caillesux-Cezar M, Efron A, de Mello FC, Conde MB.
Yield of dose contact tracing using two different programmatic
approaches from tuberculosis index cases: a retrospective quasi-
experimental study, BMC Pulm Med. 2014:14:133.

da Satide do Brasil Ministério. Mamial de recomendagées para o con-
trole da tuberculose no Brasil. 2o019. p. 366:

Alsdurf H, Hill PC, Matteelli A, Getahun H, Menzies D. The cas-
cade of care in diagnosis and treatment of latent tuberculosis infec-
tion: a systematic review and meta-analysis. Lancet Infect Dis.
2016516 (1 )ir26g-1278.

Mendonca AM, Kritski AL Land MG, Sant'Anna CC. Abandon-
ment of treatment for latent wherculosis infection and socioeco-
normic factors in children and adolescents; Rio De Janeiro, Brazil.
PLoS One. 2016:11(5):20154843.

www.thelancet.com Vol 00 Month , 2022

7

28

A9

o

i1

iz

33

34

5

36

Campbell [1, Sandora T}, Haberer JE. A scoping review of paediat.
ric latent tuberculosis infection care cascades: mital steps are lack-
ing. BMJ Glob Health. 2021,6(5):c004836.

Rustage K, Lobe ], Hayward SE, et al [Initiation and comple-
tion of treatment for latent tuberculosis infection in migrants
globally: a systematic review and meta-analysis. Lancet Infect
Dis. zo2nir701-1712.

Velen K, Shingde RV, Ho |, Fox G]. The effectiveness of contact
investigation among contacts of tuberculosis patients: a systematic
review and meta-analysis. Eur Respir | 2021:58(0).2100266.
Mandalakas AM, Hesseling AC, Gie RP, Schaaf HS, Mamnis B],
Sinanovic E. Modelling the cost-effectiveness of strategies to pre-
vent tuberculosis in child contacts in a high-burden setting. Thorax.
2013:68(3):247-255

Chiang 55, Roche 5, Contreras C, et al, Barriers to the treatment of
childhood tuberculous infection and tuberculosis disease: a qualita-
tive study. Int | Tubere Lung Dis. 2o17:21(2)154-160.

Biermann O, Lennroth K, Caws M, Viney K. Factors influencing
active tuberculosis case-finding policy development and implemen-
tation: a scoping review. BM[ Open. 2o1g;9(12):e031284.
Cattamanchi A, Miller CR, Tapley A, et al. Health worker perspec-
tives on barriers to delivery of routine tuberculosis diagnostic evalu-
ation services in Uganda: a qualitative study to guide dinic-based
interventions. BMC Health Serv Res, 201515210,

Fox GJ, Nhung NV, S8y DN, et al. Household-contact investigation
for detection of tuberculosis in Vietnam, N Engl | Med. 2018;378
(3):z22i-22g.

Gessner BD, Weiss NS, Nolan CM. Risk factors tor pediatric tuber-
culosis infection and disease after household exposure to adult
index cases in Alaska, [ Pediatr. 1998;132(3 Pt 1):5009-513.

Gashu 2, Jerene D, Ensermu M, et al. The yield of community-
based “retrospective” tuberculosis contact investigation in a high
burden setting in Ethiopia. PLoS One. 2016;11(8):e0160514.
Lienhardt C, Sillah |, Fielding K, et al. Risk factors for tubercu-
losis infection in children in contact with infectious tuberculo-
sis cases in the Gambia, West Africa. Pediatrics. 2o031m1(5 Pr
1:ebo8—ehiy.

13



88

5. LIMITACOES

Nosso estudo possui varias limitacdes, pois trabalhamos com uma coorte em
cinco centros de pesquisa de referéncia, mas sob condicdes de pesquisa. Assim, 0s
resultados podem nado ser aplicados para todos os contatos proximos de casos
indice de TB na rotina clinica e laboratorial. Além disso, os contatos foram de casos
de TB confirmados por cultura qgue também se inscreveram na coorte observacional
RePORT-Brasil, podendo gerar um problema de representatividade da coorte do
estudo e de aplicacdo pratica dos achados. Outra limitacdo diz respeito a baixa
porcentagem de contatos com HIV e analfabetismo na populacdo do estudo, que
poderia ter levado a estimativas possivelmente menos precisas com 0S N0OSSO0S

achados.

Em relacédo ao estudo com populacdo pediéatrica, esse ndo era o nosso foco
inicialmente, tanto que dentro dos centros de referéncia, os pacientes ndo foram
examinados por pediatras, 0 que poderia ter gerado uma caracterizacdo mais
detalhada de nossa coorte. No entanto, os individuos foram avaliados como parte do
protocolo de pesquisa, da mesma forma que os adultos e isso reproduziu 0S nOSSOS
achados na coorte inicial. Além disso, ndo avaliamos a relagdo parental entre as
criancas e seus casos-indice, nem se um caso-indice de TB era o principal cuidador
de seus contatos. Adicionalmente, ndo foi utilizado a prova tuberculinica (PT) de
forma sistematica, devido a indisponibilidade do reagente do teste em varios centros
de saude brasileiros na época do estudo. Vale ressaltar que atualmente a OMS e as
diretrizes brasileiras recomendam o PT ou IGRA como equivalentes para avaliacao
de IT. Por fim, a auséncia de dados psicossociais sobre os motivos pelos quais as
familias ndo deram continuidade ao acompanhamento e tratamento das criangas,
bem como o acompanhamento dos contatos, que poderiam ter completado a TPT

em outro lugar.

Independentemente de tais limitagbes, os achados de nosso estudo de
coorte prospectivo multicéntrico apontam para uma situacdo grave no
acompanhamento de uma populagdo com alto risco de desenvolver TB ativa,

mesmo em unidades de referéncia e de alta qualidade para tratamento de TB.
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6. PERSPECTIVAS

Estima-se que um quarto da populacdo mundial esteja infectada pelo
Mycobacterium tuberculosis. Nos ultimos anos a OMS vem enfatizando a
necessidade de identificacdo, diagnostico e do tratamento precoce da IT como
estratégias eficazes para o controle da TB em criancas e adultos em todo o mundo.
Assim, avaliamos a cascata de cuidados entre contatos de TB para identificar os

fatores associados as perdas em cada etapa da cascata de cuidados.

O nosso estudo confirmou que as principais perdas da cascata de cuidado
de IT no Brasil estdo nas fases iniciais como foi relatado para os paises
subdesenvolvidos, indicando onde as acfGes de saude publica podem atuar no
objetivo de melhorias das estratégias de avaliacdo da IT do ponto de vista local,

regional e nacional.

Outro achado, foi no grupo de criancas menores de anos, grupo com alto
risco de progressao de IT para doenca ativa. Esse achado refor¢ca necessidade de
priorizacao da avaliacdo de IT e sensibilizacdo das equipes para o inicio da TPT,
bem como trabalhar na adesdo para que as criancas consigam finalizar o esquema

terapéutico, diminuindo a chances de evoluir para um quadro de TB ativa.
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7. CONCLUSAO

Em nosso estudo, houve perdas em todos os estagios da cascata de
cuidados da IT, principalmente antes da visita ao ambulatdrio, quando os contatos
identificados pelos casos-indice de TB ndo compareciam para avaliagdo, consistente

com estudos anteriores.

Constatamos que a infeccdo por HIV, o analfabetismo, a baixa renda e a
raca negra ou parda foram independentemente associadas a perdas cumulativas em
etapa da cascata de cuidados da IT. Observamos que todos esses fatores estéao
relacionados ao baixo nivel socioeconémico, fato que da relevancia aos fatores

sociais no cuidado da TB, e ja observado anteriormente em diferentes estudos.

Assim como os fatores relacionados as perdas na cascata de cuidados da IT
também sdo os mesmos associados ao aumento do risco de TB (fatores que
prejudicam a defesa do hospedeiro contra a infeccdo e doenca por TB, como

infeccdo pelo HIV e o baixo nivel socioecondmico).

Os achados da coorte pediatrica levantam uma grande preocupacao sobre a
necessidade urgente de politicas publicas de saude aprimoradas para otimizar o
rastreamento, diagndstico e tratamento e, principalmente, o monitoramento dos
contatos menores de cinco anos. Esses resultados reforcam a necessidade de
considerar os determinantes sociais no desenvolvimento de politicas publicas de
saude no Brasil para um cenario de controle e eliminacdo da TB. Sendo assim,
avaliar todas as perdas na cascata assistencial da IT e dos fatores associados foi

um passo importante para o controle e erradicacdo da TB.
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9.2. Parecer Consubstanciado dos Comités de Etica em Pesquisa
9.2.1. Parecer de Aprovacao do Projeto na Fundacéo de Medicina Tropical
Dr. Heitor Vieira Dourado (FMT-HVD)

FUNDAGAO DE MEDICINA
TROPICAL "DOUTOR HEITOR “GR8rant o
VIEIRA DOURADO"

PARECER CONSUBSTANCIADO DO CEP
DADOS DA EMENDA
Titulo da Pesquisa: Pesquisa Regional Prospectiva e Observacional em Tuberculose no Brasil (RePORT-
Brasil)
Pesquisador: Marcelo Cordeiro dos Santos
Area Tematica:
Versao: 13
CAAE: 25102414.3.2004.0005
Instituicao Proponente: Fundagdo de Medicina Tropical do Amazonas - FMT/IMT/AM

Patrocinador Principal: Ministério da Saude
National Institute of Allergy and Infectious Diseases

DADOS DO PARECER

Numero do Parecer: 5.410.947

Apresentacao do Projeto:
A Emenda 11 de 19jan2022 e seus respectivos termos de consentimento e assentimento
foram recentemente aprovados, em 15fev22.

Entretanto, apés minuciosa revisdo do protocolo e, especialmente, dos termos, os pesquisadores enviaram
nova Emenda contemplando corregdes e melhor escrita dos documentos. Os termos (TCLEs e TALEs)
sofreram alteragbes na redagéo para uma melhor leitura, ndo acrescentando nenhuma nova informagéo
além das modificagdes feitas pela Emenda E11, aprovada pelo CEP do centro coordenador em 14/02/2022.
Os objetivos, riscos, beneficios e direitos dos participantes nio foram alterados.

Assim, encaminha-se a este Comité de Etica em Pesquisa o protocolo RePORT-Brasil,

Emenda 12 de 15fev2022, bem como os TCLEs e TALEs que foram alterados, todos comparados

a versdo mais recentemente aprovadas, de 19jan22.

estas alteracSes foram aprovadas pelo CEP do centro coordenador em 16/03/22.

Enderego: Av. Pedro Telxelra, 25

Bairro: D.Pedro | CEP: 69.040-000
UF: AM Municipio: MANALS
Telefone: (82)2127-3572 Fax: (92)2127-3572 E-mail: cep@fmt.am.gov.br
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TROPICAL "DOUTOR HEITOR
VIEIRA DOURADO"

Continuagdo do Parecer: 5.410.947

Objetivo da Pesquisa:
sem alteragéo.

Avaliacao dos Riscos e Beneficios:
sem alteragio.

Comentarios e Consideracdes sobre a Pesquisa:
néo se aplica.

Consideracdes sobre os Termos de apresentacdo obrigatoria:
Os termos apresentados est&o de acordo.

Conclusoes ou Pendéncias e Lista de Inadequagoes:
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Diante do exposto acima, recomento a APROVACAQO da emenda na forma apresentada, salve melhor juizo.

Consideragdes Finais a critério do CEP:

A presente Notificacdo do Centro Participante — 10- Versdo 13 estd APROVADA e os interessados ficam

informados de dar continuidade em apresentar a este CEP os relatdrios parciais e final do estudo, conforme
prevé a Resolugdo CNS n® 466/2012, utilizando o formulario de Roteiro para Relatorio Parcial/Final de

estudos clinicos Unicéntricos e Multicéntricos, proposto pela CONEP em nossa home page.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo _I Postagem Autor Situagao
Informagdes Basicas|PB_INFORMAGCOES_BASICAS_191457] 04/05/2022 Aceito
do Projeto 7_E11.pdf 11:41:39
Folha de Rosto folhaDeRosto_Report_fase_2_assinado.| 04/05/2022 |Alexandra Brito de Aceito

pdf 11:37:17 | Souza
TCLE/Termos de |6_Report_TALE_CoorteB_V7_6_17_ano 04/05/2022 |Alexandra Brito de Aceito
Assentimento / s_15fev2022_limpa_FMT.docx 11:35:44 | Souza
Justificativa de
Auséncia
TCLE/ Termos de |6_Report_TALE_CoorteB_V7_6_17_ano 04/05/2022 |Alexandra Brito de Aceito
Assentimento / s_15fev2022_alt_controladas_FMT.docx] 11:35:35 |Souza
Justificativa de
Auséncia
TCLE/Termos de |5_Report_TCLE_Responsvel_CoorteB_| 04/05/2022 |Alexandra Brito de Aceito
Assentimento / V7_15fev2022_limpa_FMT.docx 11:35:24 | Souza
Justificativa de
Auséncia
Enderego: Av. Pedro Teixeira, 25

Bairro: D. Pedro | CEP: £9.040-000
UF: AM Municipio: MANAUS
Telefone: (92)2127-3572 Fax: (82)2127-3572 E-mail: cep@fmt.am.gov.br
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TCLE / Termos de |5_Report_TCLE_Responsvel_CoorteB_ | 04/05/2022 |Alexandra Brito de Aceito
Assentimento / \7_15fev2022_alt_controladas_FMT.do 11:35:11 | Souza

Justificativa de cX

Auséncia

TCLE / Termos de  |4_Report_TCLE_CoorteB_V8_15fev202| 04/05/2022 |Alexandra Brito de Aceito
Assentimento / 2_limpa_FMT.docx 11:35:01 | Souza

Justificativa de

Auséncia

TCLE / Termos de |4_Report_TCLE_CoorteB_V8_15fev202| 04/05/2022 |Alexandra Brito de Aceito
Assentimento / 2_alt_controladas_FMT.docx 11:34:51 |Souza

Justificativa de

Auséncia

TCLE / Termos de  [3_Report_TALE_CoorteA_V7_Assentim| 04/05/2022 |Alexandra Brito de Aceito
Assentimento / ento_6_17_anos_15fev2022_limpa_FM 11:34:40 |Souza

Justificativa de T.docx

Auséncia

TCLE / Termos de |3_Report_TALE_CoorteA_V7_Assentim | 04/05/2022 |Alexandra Brito de Aceito
Assentimento / ento_6_17_anos_15fev2022_alt_control 11:34:17 | Souza

Justificativa de adas_FMT.docx

Auséncia

TCLE / Termos de | 2_Report_TCLE_CoorteA_VB8_Respons | 04/05/2022 |Alexandra Brito de Aceito
Assentimento / aveis_15fev2022_limpa_FMT.docx 11:34:03 | Souza

Justificativa de

Auséncia

TCLE / Termos de  |2_Report_TCLE_CoorteA_V8_Respons | 04/05/2022 | Alexandra Brito de Aceito
Assentimento / aveis_15fev2022_alt_controladas_FMT. 11:33:51 |Souza

Justificativa de docx

Auséncia

TCLE / Termos de | 1_Report_TCLE_CoorteA_V10_15fev20| 04/05/2022 |Alexandra Brito de Aceito
Assentimento / 22_limpa_FMT.doc 11:33:37 | Souza

Justificativa de

Auséncia

TCLE / Termos de | 1_Report_TCLE_CoorteA_V10_15fev20| 04/05/2022 |Alexandra Brito de Aceito
Assentimento / 22_alt_controladas_FMT.doc 11:33:21 |Souza

Justificativa de

Auséncia

Projeto Detalhado / |Report_Protocolo_Emendal12_15fev22_| 18/02/2022 |Aline Benjamin Aceito
Brochura controlado.pdf 12:21:18

Investigador

Projeto Detalhado / |Report_Protocolo_Emenda12_15fev22.p| 18/02/2022 |Aline Benjamin Aceito
Brochura df 12:21:05

Investigador

Situacao do Parecer:

Aprovado

Endereco:
Bairro: D. Pedro |
UF: AM

Telefone:

Municipio:
(92)2127-3572

Av. Pedro Teixeira, 25

CEP: £9.040-000
MANAUS

Fax: (92)2127-35672 E-mail:

cep@fmt.am.gov br
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Continuagao do Parecer: 5.410.947

Necessita Apreciagao da CONEP:
Nao

MANAUS, 16 de Maio de 2022

Assinado por:
Marilaine Martins

(Coordenador(a))
Endereco: Av. Pedro Teixeira, 25
Bairro: D.Pedrol CEP: 69.040-000
UF: AM Municipio: MANAUS
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9.2.2. Parecer de Aprovacao do Projeto na Universidade do Grande Rio

Professor José de Souza Herdy (UNIGRANRIO)

UNIVERSIDADE DO GRANDE
RIO PROFESSOR JOSE DE Wﬂp
SOUZA HERDY - UNIGRANRIO

PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Pesquisa Regional Prospectiva e Observacional em Tuberculose no Brasil (RePORT-
Brasil)

Pesquisador: Afranio Lineu Kritski

Area Tematica:

Versdo: 4

CAAE: 25102414 .3.2007.5283

Instituicdo Proponente: Secretaria de Salde de Duque de Caxias

Patrocinador Principal: Ministério da Saude
National Institute of Allergy and Infectious Diseases

DADOS DO PARECER

Numero do Parecer: 5.438.162

Apresentacao do Projeto:

Pesquisa Regional Prospectiva e Observacional em Tuberculose no Brasil (RePORT-Brasil) que ja foi
anteriormente aprovada por este comité e que precisou de revisar e alterar a Emenda 12 de 15/02/2022
bem como os TCLEs e TALEs.

Objetivo da Pesquisa:

Nao se aplica

Avaliagdo dos Riscos e Beneficios:
Nao se aplica

Comentarios e Consideragoes sobre a Pesquisa:

Em Jan/22 a Emenda 11 desse projeto foi apresentado a este CEP e seus respectivos termos de
consentimento e assentimento foram aprovados, em 15/fev/22 no centro coordenador. Entretanto, apoés
minuciosa revisdo do protocolo e especialmente, dos termos, foi enviado nova Emenda contemplando
corregdes e melhor escrita dos documentos. Assim, encaminhamos a este Comité de Etica em Pesquisa o
protocolo RePORTBrasil, Emenda 12 de 15/fev/2022, bem como os TCLEs e TALEs que foram alterados,
todos comparados a versdo mais recentemente aprovadas no centro coordenador, de 19/jan/22.

Enderego: Rua Prof. José de Souza Herdy, 1160

Bairro: 25 de Agosto CEP: 25071-202
UF: RJ Municipio: DUQUE DE CAXIAS
Telefone: (21)2672-7733 Fax: (21)2672-7733 E-mail: cep@unigranrio.com.br
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Continuago do Parecer; 5.438.162
Consideracdes sobre os Termos de apresentacao obrigatéria:
Né&o se aplica.
Recomendagées:
Aprovagdo da nova Emenda que abrange adequagdes dos TCLEs e TALEs.
Conclusdes ou Pendéncias e Lista de Inadequacgodes:
Todos os documentos estao em conformidade com os critérios eticos.
Consideragdes Finais a critério do CEP:
Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao
Informagdes Basicas| PB_INFORMACOES_BASICAS_191457] 23/04/2022 Aceito
do Projeto 8 E11.pdf 09:19:21
TCLE / Termos de |6_Report_TALE_CoorteB_V7_Assentim| 23/04/2022 |Adriana da Silva Aceito
Assentimento / ento 6 17 anos_15fev22 CMS limpo.p| 09:15:56 |Rezende Moreira
Justificativa de df
Auséncia
TCLE / Termos de |6_Report_TALE_CoorteB_V7_Assentim| 23/04/2022 |Adriana da Silva Aceito
Assentimento / ento_6_17_anos_15fev22_CMS_control 09:15:49 |Rezende Moreira
Justificativa de ado_pdf
Auséncia
TCLE/ Termos de |5_Report_TALE_CoorteA_V7_Assentim| 23/04/2022 |Adriana da Silva Aceito
Assentimento / ento_B_17_anos_15fev22_CMS_limpo.p| 09:15:41 Rezende Moreira
Justificativa de df
Auséncia _ _

TCLE / Termos de |5 Report TALE CoorteA V7 Assentim| 23/04/2022 |Adriana da Silva Aceito
Assentimento / ento_6_17_anos_15fev22_CMS_control 09:15:34 |Rezende Moreira

Justificativa de ado.pdf

Auséncia

TCLE / Termos de |4_Report_TCLE_CoorteB_Responsavel | 23/04/2022 |Adriana da Silva Aceito
Assentimento / _V7_15fev22_CMS_limpo.pdf 09:15:16 |Rezende Moreira

Justificativa de

Auséncia

TCLE / Termos de |4 Report TCLE CoorteB_Responsavel | 23/04/2022 |Adriana da Silva Aceito
Assentimento / _V7_15fev22_CMS_controlado.pdf 09:15:09 |Rezende Moreira

Justificativa de

Auséncia

TCLE/ Termos de |3_Report_TCLE_CoorteA_VE8_Respons | 23/04/2022 |Adriana da Silva Aceito
Assentimento / aveis_15fev22_CMS_Ilimpo.pdf 09:15:03 |Rezende Moreira

Justificativa de
Auséncia

Enderego: Rua Prof. Jos
Bairro: 25 de Agosto
UF: RJ

Telefone: (21)2672-7733

Municipio:

€ de Souza Herdy, 1160
CEP: 25071-202
DUQUE DE CAXIAS

Fax: (21)2672-7733 E-mail:

cep@unigranrio.com.br
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TCLE / Termos de  |3_Report_TCLE_CoorteA_V8_Respons | 23/04/2022 |Adriana da Silva Aceito

Assentimento / aveis_15fev22_CMS_controlado pdf 09:14:53 |Rezende Moreira

Justificativa de

Auséncia

TCLE / Termos de |2_Report_TCLE_CoorteB_V8_15fev22_| 23/04/2022 |Adriana da Silva Aceito

Assentimento / CMS_limpo.pdf 09:14:21 |Rezende Moreira

Justificativa de

Auséncia

TCLE / Termos de |2_Repori_TCLE_CoorteB_V8_15fev22_| 23/04/2022 |Adriana da Silva Aceito

Assentimento / CMS_controlado pdf 09:14:12 |Rezende Moreira

Justificativa de

Auséncia

TCLE / Termos de | 1_Report_TCLE_CoorteA_V10_15fev22| 23/04/2022 |Adriana da Silva Aceito

Assentimento / _CMS_limpo.pdf 09:14:05 |Rezende Moreira

Justificativa de

Auséncia

TCLE / Termos de | 1_Repori_TCLE_CoorteA_V10_15fev22| 23/04/2022 |Adriana da Silva Aceito

Assentimento / _CMS_controlado_pdf 09:13:49 |Rezende Moreira

Justificativa de

Auséncia

Qutros Report_Carta_ Encaminhamento_Emend| 23/04/2022 |Adriana da Silva Aceito
a 12 15fev22.pdf 09:13:36 | Rezende Moreira

Folha de Rosto Folha_de_Rosto_Assinada_E11_assina | 23/04/2022 |Adriana da Silva Aceito
da submissao.pdf 09:13:13 |Rezende Moreira

Projeto Detalhado / | Report_Protocolo_Emenda12_15fev22_| 18/02/2022 |Aline Benjamin Aceito

Brochura controlado. pdf 12:21:18

Investigador

Projeto Detalhado / | Report_Protocolo_Emendal2_15fev22.p| 18/02/2022 |Aline Benjamin Aceito

Brochura df 12:21:05

Investigador

Situacgdo do Parecer:

Aprovado

Necessita Apreciagdo da CONEP:

Nao

Enderego:
Bairro: 25 de Agosto
UF: RJ

Telefone:

DUQUE DE CAXIAS, 30 de Maio de 2022

Assinado por:

SERGIAN VIANNA CARDOZO

(Coordenador(a))

Rua Prof. José de Souza Herdy, 1160

CEP: 25.071-202

Municipio: DUQUE DE CAXIAS
(21)2872-7733

Fax: (21)2672-7733 E-mail:

cep@unigranrio.com.br
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9.2.3. Parecer de Aprovacdo do Projeto na Maternidade Climério de
Oliveira, Universidade Federal da Bahia (UFBA)

MATERNIDADE CLIMERIO DE . ch«up

- - OLIVEIRA - UFBA
(o)

PARECER CONSUBSTANCIADO DO CEP
DADOS DA EMENDA

Titulo da Pesquisa: Pesquisa Regional Prospectiva e Observacional em Tuberculose no Brasil (RePORT-
Brasil)

Pesquisador: Bruno de Bezerril Andrade

Area Tematica:

Versdo: 4

CAAE: 25102414.3.2009.5543

Instituicdo Proponente: Fundacao José Silveira

Patrocinador Principal: Ministério da Saude
National Institute of Allergy and Infectious Diseases

DADOS DO PARECER

Numero do Parecer: 5.328.467

Apresentacao do Projeto:

O investigador solicita emenda ao protocolo para corregao de termos no TCLE e TALEs. Sem impacto de
risco.

ADEQUADO

Objetivo da Pesquisa:
NAO MUDAM.

Avaliacdo dos Riscos e Beneficios:
NAC MUDAM.

Comentarios e Consideragoes sobre a Pesquisa:
VER ACIMA

Consideracdes sobre os Termos de apresentacdo obrigatéria:
TCLES E TALES - Mudancgas adequadas.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
N&o ha pendéncias.

Considerac¢des Finais a critério do CEP:

Enderego: Rua do Limaoeiro, 137

Bairro: Nazaré CEP: 40.055-150
UF: BA Municipio: SALVADOR
Telefone: (71)3283-9275 Fax: (71)3283-9210 E-mail: cepmco@ufba.br
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Rt

Tipo Documento Arguivo Postagem Autor Situagao
Informacgdes Basicas| PB_INFORMACOES_BASICAS_191457] 31/03/2022 Aceito
|do Projeto 9 E11.pdf 16:21:11
Folha de Rosto Folha de rosto.pdf 31/03/2022 |Michael Santos Aceito

16:19:27 |Rocha
TCLE / Termos de  |6_Report_TALE_CoorteB_V7_6_17_angd 31/03/2022 |Michael Santos Aceito
Assentimento / s _15fev22 limpa.pdf 16:16:40 |Rocha
Justificativa de
Auséncia _
TCLE /Termos de |6 _Report TALE CoorteB V7 6 17 _and 31/03/2022 |Michael Santos Aceito
Assentimento / s_15fev22_limpa.docx 16:16:30 | Rocha
Justificativa de
Auséncia
TCLE / Termos de |6_Report_TALE_CoorteB_V7_6_17_ang 31/03/2022 |Michael Santos Aceito
Assentimento / s_15fev22_controlado.pdf 16:16:21 Rocha
Justificativa de
Auséncia
TCLE / Termos de |6_Report_TALE_CoorteB_V7_6_17_and 31/03/2022 |Michael Santos Aceito
Assentimento / s_15fev22_controlado.docx 16:16:12 |Rocha
Justificativa de
Auséncia
TCLE /Termos de |5 Report TCLE CoorteB V8 15fev22 || 31/03/2022 |Michael Santos Aceito
Assentimento / impa.pdf 16:15:55 | Rocha
Justificativa de
Auséncia
TCLE / Termos de | 5_Report_TCLE_CoorteB_V8_15fev22_|| 31/03/2022 |Michael Santos Aceito
Assentimento / impa.docx 16:15:44 |Rocha
Justificativa de
Auséncia
TCLE / Termos de |5_Report_TCLE_CoorteB_V8_15fev22_| 31/03/2022 |Michael Santos Aceito
Assentimento / controlado.pdf 16:15:01 Rocha
Justificativa de
Auséncia
TCLE / Termos de |5 Report TCLE CoorteB V8 15fev22 | 31/03/2022 |Michael Santos Aceito
Assentimento / controlado.docx 16:14:34 Rocha
Justificativa de
Auséncia
TCLE / Termos de |4_Report_TCLE_Responsavel_CoorteB | 31/03/2022 |Michael Santos Aceito
Assentimento / _V7_15fev22_limpo.pdf 16:14:25 |Rocha
Justificativa de
Auséncia
TCLE / Termos de |4_Report_TCLE_Responsavel_CoorteB | 31/03/2022 |Michael Santos Aceito
Assentimento / _V7_15fev22_limpo.docx 16:14:14 |Rocha
Justificativa de
Auséncia
Enderego: Rua do Limoeiro, 137
Bairro: Mazare CEP: 40.055-150
UF: BA Municipio: SALYVADOR
Telefone: (71)3283-9275 Fax: (71)3283-9210 E-mail: cepmco@ufba br
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TCLE / Termos de |4 _Report TCLE Responsavel CoorteB | 31/03/2022 |Michael Santos Aceito
Assentimento / _V7_15fev22_controlado.pdf 16:14:00 |Rocha

Justificativa de

Auséncia

TCLE / Termos de |4 _Report_ TCLE_Responsavel_CoorteB | 31/03/2022 |Michael Santos Aceito
Assentimento / _V7_15fev22_controlado docx 16:13:49 |Rocha

Justificativa de

Auséncia

TCLE / Termos de | 3_Report_TALE_CoorteA_V7_Assentim| 31/03/2022 |Michael Santos Aceito
Assentimento / ento 6 17 _anos_15fev22 limpo.pdf 16:13:36 | Rocha

Justificativa de

Auséncia

TCLE / Termos de |3 _Report TALE CoorteA V7 _Assentim| 31/03/2022 |Michael Santos Aceito
Assentimento / ento_6_17_anos_15fev22_limpo.docx 16:13:24 |Rocha

Justificativa de

Auséncia

TCLE / Termos de | 3_Report_TALE_CoorteA_V7_Assentim | 31/03/2022 |Michael Santos Aceito
Assentimento / ento_6_17_anos_15fev22_controlado.pd 16:13:04 |Rocha

Justificativa de f

Auséncia

TCLE / Termos de | 3_Report_TALE_CoorteA_V7_Assentim| 31/03/2022 |Michael Santos Aceito
Assentimento / ento 6 17 _anos_15fev22 controlado.do] 16:12:52 |Rocha

Justificativa de cX

Auséncia

TCLE /Termosde |2 Report TCLE_CoorteA_V8_Respons | 31/03/2022 |Michael Santos Aceito
Assentimento / aveis_15fev22_limpo pdf 16:12:39 |Rocha

Justificativa de

Auséncia

TCLE / Termos de | 2_Report_TCLE_CoorteA_V8_Respons | 31/03/2022 |Michael Santos Aceito
Assentimento / aveis_15fev22_limpo.docx 16:12:29 |Rocha

Justificativa de

Auséncia

TCLE / Termos de  |2_Report_TCLE_CoorteA_V8_Respons | 31/03/2022 |Michael Santos Aceito
Assentimento / aveis_15fev22 controlado.pdf 16:12:18 |Rocha

Justificativa de

Auséncia

TCLE / Termos de |2 _Report TCLE_CoorteA_V8_Respons | 31/03/2022 |Michael Santos Aceito
Assentimento / aveis_15fev22_controlado.docx 16:12:04 |Rocha

Justificativa de

Auséncia

TCLE / Termos de | 1_Report_TCLE_CoorteA_V10_15fev22| 31/03/2022 |Michael Santos Aceito
Assentimento / _limpo.pdf 16:11:51 Rocha

Justificativa de

Auséncia

TCLE /Termos de |1_Report_ TCLE_ CoorteA_V10_15fev22| 31/03/2022 |Michael Santos Aceito
Assentimento / _limpo.docx 16:11:42 |Rocha

Justificativa de

Enderego: Rua do Limeeiro, 137

Bairro; Nazaré CEP: 40.055-150
UF: BA Municipio: SALVADOR

Telefone: (71)3283-9275 Fax: (71)3283-9210 E-mail:

cepmco@ufba.br
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Auséncia 1_Report TCLE CoorteA V10 _15fev22| 31/03/2022 |Michael Santos Aceito

limpo.docx 16:11:42 |Rocha
TCLE / Termos de |1 _Report TCLE CoorteA V10 15fev22| 31/03/2022 |Michael Santos Aceito
Assentimento / _controlado.pdf 16:11:31 |Rocha
Justificativa de
Auséncia _
TCLE / Termos de | 1_Report_TCLE_CoorteA_V10_15fev22| 31/03/2022 |Michael Santos Aceito
Assentimento / _controlado.docx 16:11:22 |Rocha
Justificativa de
Auséncia
Declaragao de Report_Carta_Encaminhamento_Emend| 31/03/2022 |Michael Santos Aceito
Pesquisadores a 12 31mar22.pdf 16:11:07 | Rocha
Projeto Detalhado / |Report_Protocolo_Emenda12_15fev22_| 18/02/2022 |Aline Benjamin Aceito
Brochura controlado.pdf 12:21:18
Investigador
Projeto Detalhado / |Report_Protocolo_Emenda12_15fev22 p| 18/02/2022 |Aline Benjamin Aceito
Brochura df 12:21:05
Investigador
Situacao do Parecer:
Aprovado
Necessita Apreciagdo da CONEP:
Nao

SALVADOR, 04 de Abril de 2022
Assinado por:
Jodo Lycio Conceicéo Filho
(Coordenador(a))

Enderego: Rua do Limoeiro, 137
Bairro: Nazaré CEP: 40.055-150
UF: BA Municipio: SALVADOR
Telefone: (71)3283-8275 Fax: (71)3283-9210 E-mail: cepmco@ufba.br
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9.2.4. Parecer de Aprovacdo do Projeto no Instituto Nacional de
Infectologia Evandro Chagas, fundagdo Oswaldo Cruz (INI-
FIOCRUZ)

INSTITUTO NACIONAL DE
INFECTOLOGIA EVANDRO " ¥ 8rarsil ¥
CHAGAS - INI / FIOCRUZ

PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Pesquisa Regional Prospectiva e Observacional em Tuberculose no Brasil (RePORT-
Brasil)

Pesquisador: Valeria Cavalcanti Rolla

Area Tematica:

Versdo: 19

CAAE: 25102414.3.1001.5262

Instituicdo Proponente: INSTITUTO NACIONAL DE INFECTOLOGIA EVANDRO CHAGAS - INI/FICCRUZ

Patrocinador Principal: Ministério da Saude
National Institute of Allergy and Infectious Diseases

DADOS DO PARECER

Nimero do Parecer: 5.294 901

Apresentacédo do Projeto:
Informagdes retiradas do documento "PE_INFORMACOES_BASICAS_1900888_E 11 pdf’ emitida em
21/02/2022.

Introdugéo:

Mycobacterium tuberculosis (Mtb) causa a tuberculose (TB) pulmonar e extrapulmonar em todo o mundo. E
uma micobactéria patogénica, aerdbica e de crescimento lento que infecta predominantemente os pulmdes.
A principal maneira de transmissao do Mtb da-se através de particulas infectantes provenientes da arvore
respiratéria langados no ambiente pela tosse de pacientes com TB ativa na forma pulmonar. Os
microrganismos expelidos pela tosse, espirro ou perdigotos sao propelidos do pulmao para o ar formando
aerossois que podem permanecer em suspensac durante horas, caracterizando-a por sua alta
contagiosidade.

A infeccdo por Mtbh pode ou ndo evoluir para doenga. A chance de uma evolugao favoravel é regida por
fatores imunes do organismo infectado e por caracteristicas do agente agressor (viruléncia e carga
infectante). Assim, uma vez penetrando o pulm&o, o Mth pode ter 4 destinos: 1) as respostas do
hospedeiros podem ser completamente efetivas, matar todos os bacilos e impedir que a infecgéo evolua
para doencga em qualquer momento do futuro; 2) a populagdo de bacilos infectantes comecga a se multiplicar
e cresce imediatamente apds a infecgdo, causando a doenga

Endereco: Awenida Brasil 4365, sala 102 do andar térreo do Pavilhdo José Rodrigues da Silva

Bairro: Manguinhos CEP: 21.040-900
UF: RJ Municipio: RIC DE JANEIRO
Telefone: (21)3865-9585 E-mail: cep@ini fiocruz.br
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conhecida como TB primaria (ou primo infecgao); 3) os bacilos tornam-se dormentes e nao causam doenca
(infeccao latente); e 4) os microrganismos latentes anos depois voltam a se multiplicar, causando a doenga
conhecida como tuberculose de reativacao. Aparentemente, o Mtb ndo produz qualquer endotoxina ou
exotoxina, sendo as lesoes tuberculosas causadas pela resposta do hospedeiro ao bacilo infectante.
A transicao da infecgao latente para TB ativa assim como a progressao clinica da doenga dependem muito
da competéncia imune do hospedeiro (Achkar e Jenny-Avital, 2011), cujo estado pode ser influenciado pela
idade, condigdes nutricionais, infeccdes parasitarias, por HIV, uso de esteroides e medicagoes
imunossupressoras, entre outros (Tufariello et al, 2003). O periodo de maior risco de adoecimento & logo
apos a infecgdo (5%) durante os dois primeiros anos e 5% a partir do segundo ano (Sutherland, 1968).
Apesar de existir um regime de tratamento eficaz para a maioria das pessoas gue adoecem, o regime
terapéutico tem efeitos tdxicos significativos, € longo, e com o aumento da prevaléncia da resisténcia aos
medicamentos, mais dificil de curar. Além disso, muitos aspectos-chave de TB infecgdo (TB latente) e TB
doenca (TB ativa) subsequentes permanecem desconhecidos. Investigacdes focadas na compreensio da
patogenia da progressao e adoecimento sdo necessarias, assim como uma melhor compreensio do
prognéstico da doenga, incluindo biomarcadores que se relacionam com a probabilidade de eficacia de um
novo farmaco ou um novo regime de fratamento medicamentoso. Para a realizacdo destas investigacoes é
necessaria a coleta de amostras bioldgicas de individuos que forem contatos de casos de TB bacilifera,
portadores ou nao de TB latente, casos suspeitos de TB e TB ativa de modo bem caracterizado e de
maneira padronizada. Essas amostras podem entao ser disponibilizadas para uma variedade de finalidades,
incluindo a avaliacao de biomarcadores. Nao existe nenhuma barreira tedrica para a identificacao de
possiveis biomarcadores.

E estratégico constituir um banco de amostras clinicamente bem documentadas e de alta qualidade,
coletadas sequencialmente a partir do momento do diagnostico da TB latente e TB ativa de maneira
padronizada em instituicdes que sigam as Boas Praticas de Pesquisa na area Clinica e Laboratorial. Assim,
no decorrer de dois anos sera possivel avaliar o adoecimento por TB entre os contatos infectados ou nao
pelo bacilo da TB. E no caso dos pacientes com TB ativa, durante o tratamento, sera possivel avaliar a
ocorréncia da cura versus falha de tratamento, recidiva/recorréncia. Um dos impactos positivos da avaliagéo
de hiomarcadores € a identificagdo da sua relagdo com a metabolizagdo de medicamentos de maneira a se
tornar possivel a redu¢éo de prazos para desenvolvimento de produtos terapéuticos. Isso foi visto no campo
do HIV, onde a

Endereco: Avenida Brasil 4365, sala 102 do andar térreo do Pavilhdo José Rodrigues da Silva

Bairro: Manguinhos CEP: 21.040-900
UF: RJ Municipio; RIO DE JANEIRO
Telefone: (21)3865-9585 E-mail: cep@inifiocruz.br
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carga viral (CV) e contagem de células CD4+ catalisaram e facilitaram o sucesso em trazer agentes
antirretrovirais para os pacientes de forma relativamente rapida. Para reproduzir este evento, como encurtar
o tratamento da TB de forma semelhante e dramatica, torna-se necessaria a identificacac e a validacao de
pelo menos dois tipos de biomarcadores capazes de: (1) fornecer uma indicacao rapida e precisa sobre o
potencial de um medicamento em matar Mth e que permita aos investigadores decidir rapidamente se existe
um farmaco e/ou regimes terapéuticos com maior potencial de obter maiores propor¢des de cura, e (2)
predizer falha de tratamento (faléncia combinada com taxa de recidiva/recorréncia), que possa ser medida
ao final do tratamento, ou mesmo antes, eliminando a necessidade de acompanhamento usualmente
realizada em ensaios de eficacia, Fase Il

O RePORT-Brasil faz parte do consorcio RePORT-International, que tem como foco os paises do BRICS
(Brasil, india, China, Africa do Sul), além da Indonésia e Filipinas. Essas coortes sdo cofinanciadas pelo pais
anfitrido e pelo NIH, onde esta previsto a criagdo de Biorrepositorio de amostras provenientes de diferentes
regibes de cada pais, com distintas condigées ambientais e epidemiolégicas, possam contribuir para a
melhor compreensao e possivelmente o desenvolvimento de novos medicamentos ou novos regimes
terapéuticos, de menor tempo de duracgao e, ainda, novos metodos diagnosticos por meio de estudos de

biomarcadores, que embora nao consistam no objetivo principal deste Bicrrepositorio.

Hipotese:

Existem fatores que interferem nos desfechos de pacientes com tuberculose e em seus contatos.

Metodologia Proposta:

Estudo prospectivo observacional de duas coortes, sendo uma de casos suspeitos de TB (Coorte A) e a
outra constituida por participantes que sao contatos de pacientes com TB confirmada microbiclogicamente
(Coorte B). Havera coletas de sangue, urina e amostras de escarro de participantes com suspeita de TB ou
TB confirmada e seus contatos de forma longitudinal para a armazenagem em um Biorrepositorio que ira
subsidiar estudos futuros que tenham sido aprovados pelo Sistema CEP-CONEP. As amostras serao
enviadas para a o |IBR (Bahia), armazenadas e gerenciadas no Biorrepositorio. Este repositorio sera
disponibilizado para os investigadores do estudo por meio de um processo de revisdo por pares, que
considera propostas submetidas por grupos de pesquisa credenciados pelo Decit/SCTIE/MS, de alta
prioridade para seu uso.

Enquanto este valioso recurso sera principalmente para uso dentro do Brasil, espera-se que o

Enderego: Avenida Brasil 4365, sala 102 do andar térreo do Pavilhéo José Rodrigues da Silva

Bairro: Manguinhos CEP: 21.040-000
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repositorio esteja tambem disponivel para investigadores externos ou que se proponham a trabalhar em
conjunto com o grupo apés as aprovacoes cientificas das referidas instituicdes. Ao final deste estudo as
amostras poderido ser transferidas para um Biobanco que sera encaminhado, via protocolo de
desenvolvimento, para aprovacao do Sistema CEP-CONEP.

Pricridades para a utilizacio dos espéecimes incluird, mas néo sera restrito a: (1) facilitar a descoberta e a
qualificagao de biomarcadores de efeito de farmaco anti-TB para agilizar o desenvolvimento clinico de novos
regimes de tratamento da TB mais curtos e que também sirvam para tratar TB resistente, (2) a investigacao
sobre a etiologia e patogenia de eventos adversos importantes no tratamento da TB, por exemplo, qual
farmaco pode induzir a uma lesdo hepatica grave; (3) melhores testes diagnésticos para TB latente e testes
preditivos de progressio para TB ativa; (4) descoberta de outros tipos de ferramentas diagnésticas para TB,
inclusive testes de sensibilidade as drogas, rapidos e de baixo custo.

Critério de Inclusao:

Coorte A:Pessoas com suspeita de TB pulmonar e/ou TB pulmonar confirmada e/ou TB extrapulmonar serdo
elegiveis para o recrutamento no estudo conforme descrito abaixo:

Grupo 1 — TB Confirmada:

1)Participantes adulios, criangas e adolescentes que concordem em participar do estudo € em assinar o
TCLE;

2)Ter TB pulmonar ou extrapulmonar (confirmados por cultura ou por TRM);

- Se TB Pulmonar + Extrapulmonar: € necessario confirmagéo microbiolégica de pelo menos um local da
doenca. Nos casos de TB extrapulmonar, além de cultura e TRM, biopsias consistentes com TB (por
exemplo: BAAR positivo detectado em granuloma com necrose caseosa) também serdo aceitas.
3)Permitir a realizacao do teste anti-HIV, exceto quando for comprovadamente soropositive para o HIV.,
Grupo 2 — Suspeita de TB, incluindo os casos nos quais a TB ainda nao foi confirmada ou descartada:
1)Participantes adultos, criancas e adolescentes que concordem em participar do estudo e em assinar o
TCLE;

2)Suspeita de TB ativa mas sem confirmacgao microbiologica, incluindo agueles que comegaram tratamento
para TB. Isso inclui pacientes com sinais ou sintomas de TB e/ou achados de radiografia toracica
consistentes com TB pulmonar e/ou baciloscopia positiva por microscopia do
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escarro (poréem sem cultura ou TRM+ no momento do recrutamento);

3)Permitir a realizagao do teste anti-HIV, exceto quando for comprovadamente soropositivo para o HIV.
Coorte B:

1)Concordar em participar do estudo e assinar o TCLE;

2)Adultos, adolescentes ou criangas de qualquer idade que tiveram contato proximo com pacientes da
Coorte A com TRM paositivo ou cultura pesitiva confirmada para Mtb, com baciloscopia de escarro positivo ou
mesmo negativo com contato de no minimo 4h/semana, nos ultimos 6 meses apoés inicio dos sintomas do
caso indice). Preferencialmente incluiremos contatos intradomiciliares, mas, todos os contatos serdo
elegiveis;

3)Nao apresentar sinais ou sintomas clinicos de TE ativa, e/ou Raio-X de torax consistente com TB ativa;
4)Interesse em participar durante o periodo de 24 meses apos o arrolamento no intuito de identificar
adoecimento por TB ou resultado do tratamento de TB latente, quando indicado;

S)Permitir a realizacao do teste anti-HIV, exceto quando for comprovadamente soropositivo para o HIV.
Porem, serao incluidos participantes com qualquer status sorologico para o HIV, carga viral do HIV ou
contagem de CD4;

6)Aceitar realizar o PT e ou IGRA,;

7)Ter o caso indice incluido na Coorte A do estudo.

Critério de Exclusao:

Coorte A:

1)Individuos que estao atualmente recebendo terapia anti-TB por mais de 7 dias nos ultimos 30 dias;

2)Ter recebido mais de sete dias de terapia com fluoroquinolona, por qualquer motivo, nos ultimos 30 dias;
3)Nao permanecer na regido durante o periodo do estudo / ou ter planos de se mudar para longe;
4)Participante caom resistencia a drogas anti-TB (qualquer resistencia a medicamentos anti-TB de primeira
linha que alterem o esquema basico de tratamento de TB (RHZE);

5)Participante com uma condi¢ao psiquiatrica, ou dependéncia de alcool ou drogas gue, na opinido do
investigador do centro ou designado, pode interferir na capacidade de dar consentimento livre e esclarecido
e aderir aos requisitos do estudo mesmo se autorizado pelo representante legal;

6)Participante gue esta atualmente preso ou encarcerado.
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Coorte B:

1)N&o permanecer na regido durante o periodo do estudo / ou ter planos de se mudar para longe;
2)Suspeita de TB;

3)Participante com uma condigao psiquiatrica ativa, ou dependéncia de alcool ou drogas que, na opinido do
investigador do centro ou designado, pode interferir adesao aos requisitos do estudo mesmo se autorizado
pelo responsavel;

4)Participante que esta atualmente preso ou encarcerado.

Metodologia de Analise de Dados:

Todos os dados serdo registrados em formularios padronizados e digitados em software da Vanderbilt
University Medical Center que permite entrada de dados, com uma interface dentro de um navegador de
preferéncia do usuario digitador do centro participante. Os dados serdo analisados no programa de analise
estatistica Stata (STATA Corp. College Station, Texas, EUA). Para analise descritiva dos dados serao
calculadas meédias e desvic padrdo, para variaveis continuas com distribuicdo normal; medianas e intervalos
interquartis (11Q, percentil 25-75%) para variaveis continuas com distribuicao assimetrica; proporcoes, para
variaveis categoricas. Os desfechos de interesse do estudo na coorte A sao as medidas de resposta
favoravel (cura clinica e bacteriologica) ou desfavoravel ao tratamento (resisténcia ou recidiva/recorréncia
bacteriolégica, falha ou recidiva/recorréncia clinica), sendo portanto variaveis categoéricas. Para definir os
fatores de risco associados a tais desfechos, uma primeira analise exploratoria, bivariada, sera feita da
seguinte forma: teste do Qui-quadrado ou teste exato de Fisher seréo utilizados para analisar variaveis
categoricas (comorbidades, baixa adesao, por exemplo); variaveis continuas normalmente distribuidas serao
analisadas com Teste-T para comparagdo de medias, com ou sem ajuste para varidncias desiguais;
variaveis continuas com distribuigao assimetrica ou variaveis discretas serdo analisadas por meio do teste
ndo-paramétrico de Mann-Whitney para comparacgio das medianas. A medida utilizada para avaliar a
associagdo entre a variavel dependente (o desfecho) e as variaveis explicativas (co-variaveis de interesse)
sera a razao entre a incidéncia acumulada (risco) dos desfechos nos expostos e nos nao expostos (risco
relativo - RR). Na coorte B o objetivo € avaliar também o tempo até a ocorréncia de TB (desfecho). Para a
determinacao do risco para o desfecho ao longo do tempo serao calculadas fungoes de sobrevida pelo
meétodo de Kaplan Meier.Sera realizada analise multivariada por meio de um modelo linear generalizado do
tipo log-binomial, com derivacio de risco relativo (RR) ajustado para a coorte A (McNutt et al, 2003), e pelo
modelo de Cox com derivagdo de Hazard Ratio para a coorte B. Confundimento sera avaliado por meio da
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exclusdo ndo-automatica de variaveis de tras para frente, uma a uma (backwards stepwise). A presenca de
interacao significativa entre variaveis sera avaliada por meio da inclusao de termos de interagao pertinentes
e posterior realizacido do teste de Wald e do teste de razdo de verossimilhanga. Como estatistica de teste
foram calculados intervalos de confianca de 95% (IC95%) e os valores de p bicaudais. O valor de p sera
considerado significativo quando menor que 0,05.

Desfecho Primario:
Cura e recidiva/recorréncia da tuberculose na Coorte A Ocorréncia da tuberculose na Coorte B.
Desfecho Secundario:

Outros desfechos: Morte e perda de acompanhamento.

Tamanho da Amostra no Brasil: 7.500

Tamanho da Amostra neste centro: 1.150

- Coorte A (TB ativa): 583, coorte observacional (sem intervencao do estudo)

- Coorte B (TB latente): 567, coorte observacional (sem intervencao do estudo)

O estudo & multicéntrico no Brasil. Os demais centros participantes sao: Fundacao José Silveira/BA,
Fundacdo de Medicina Tropical do Amazonas — FMT/IMT/AM, e a Secretaria de saude de Duque de
Caxias/RJ.

Objetivo da Pesquisa:
Informacdes retiradas do documento "PB_INFORMACOES_BASICAS_1900888_E11.pdf' emitida em
21/02/2022.

Objetivo Primario:
O objetivo deste protocolo & coletar informacoes sobre sucesso de tratamento (cura ou tratamento completo)
e nao cura (morte, perda de seguimento, falha, resisténcia, ou recidiva e recorréncia) entre os pacientes

com TB ativa — bem como avaliar a ocorréncia de TB entre contatos.

Objetivos Secundarios:

* Coletar amostras clinicas bem documentadas de sangue, urina e amostras de escarro para o
armazenamento em um Biorrepositorio para estudos futuros;

* Organizar instituicées que realizam atendimento de pacientes com suspeita de TB pulmonar, TB
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ativa confirmada e contatos com e sem TB latente para incluséo de espécimes destes pacientes com TB e
seus contatos domiciliares, além de pessoas que tiveram o diagnostico de TB descartado, no biorrepositdrio;
+ Contribuir futuramente para o conhecimento da patogénese da progressao da infecgao latente para TB
doenca; e

+ Coletar e analisar dados clinicos e de tratamento entre pessoas tratadas para TB pulmonar com ou sem
coinfecgdo por HIV, a fim de melhorar a compreenséo do prognéstico da doenga (TB) e seus resultados
relacionados a saude, incluindo qualidade de vida e sobrevida;

« Avaliar os efeitos individuais da infecgao por HIV e da terapia antirretroviral (TARV) na sintomatologia,
diagnodstico, resposta ao tratamento e sobrevida de pessoas com diagndstico de TB. Como parte desse
objetivo, os pesquisadores também explorarao o efeito do gerenciamento de TB e HIV em nivel local e
integracao de servicos de TB e HIV no tratamento de TB pulmonar e resultados a longo prazo;

+ Auxiliar estudos futuros na identificagdo de biomarcadores e fatores epidemiologicos associados ao
desenvolvimento de TB, adoecimento e ac melhor prognostico da doenca (TB) em todos os consorcios
RePORT International e regides do [eDEA;

= Contribuir para o conhecimento do COVID-19 sobre a imunopatogénese da TB e como isso afeta os
resultados do tratamento da TB e/ou COVID-19:

» Descrever os desfechos clinicos da TB entre os participantes com TB ativa e correlacionar com as
concentragoes plasmaticas de analises farmacocinéticas dos tuberculostaticos e dos antirretrovirais e com
as analises de farmacogendmica da populagao estudada.

» Desenvolver efou validar modelos preditivos de desfechos para TB, HIV e/ou COVID-19;

+ Desenvolver e/ou validar novas ferramentas de triagem e/ou diagnéstico para TB pulmonar e/ou
extrapulmonar;

» Fornecer harmonizagdo de dados entre os consércios RePORT e as regides do leDEA.

Avaliacédo dos Riscos e Beneficios:
Informacdes retiradas do documento "PB_INFORMACOES_BASICAS_1900888_E11.pdf’ emitida em
21/02/2022.

Riscos:
Os riscos em participar deste protocolo serao pequenos e incluem a retirada adicional de sangue (que pode

provocar dor e hematoma) necessario para armazenamento no Biorrepositério e algum
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inconveniente por comparecer a visitas adicionais. Pessoas treinadas minimizarao os riscos de dor,
hematoma e os incomodos da retirada de sangue e uma programacao adequada das visitas para que o
paciente ou o seu contato comparegcam as visitas nos mesmos dias das visitas programadas para o
tratamento. A coleta da urina podera ocasionar desconforto, visto que devera ser realizada nas
dependéncias da instituicao de saude que vai oferecer o teste. A coleta de escarro e/ou escarro induzido
poderao ocasionar desconforto e, algumas vezes, falta de ar. O aspirado nasofaringeo ou gastrico também
causam desconforto na crianga, mas sdo procedimentos extremamente necessarios para o diagnéstico
bacteriolégico da TB em criangas. Existe também uma vulnerabilidade com relagdo 4 identidade dos sujeitos
e todos os esforgos serdo realizados para que nao ocorra quebra do sigilo. Cada participante recebera um
numero unico de identificagao do participante (PID) e todos os dados estarao ligados a este PID ao inves de
nome do participante ou de qualquer outro identificador. Todas as informagdes serdo vinculadas apenas ao
PID.As amostras clinicas serdo utilizadas para a identificacdo de biomarcadores. As amostras serdo
arquivadas, com o consentimento dos participantes do estudo, para futuras investigacdes de biomarcadores
gue sao conhecidos ou padem potencialmente influenciar os resultados do tratamento da tuberculose.
Nenhum outro teste de DNA humano relacionado a tuberculose sera feito e os resultados dos testes
geneticos serdo armazenados de forma segura e confidencial.

Beneficios:

O objetivo ao longo prazo deste estudo € fornecer evidéncia cientifica que possa ser traduzida para um
controle mais efetivo da TB. Pode ndo haver beneficios diretos para os participantes, porém os participantes
poderdo se beneficiar de um seguimento padronizado mais prolongado, diagnosticando rapidamente
faléncia ou recidiva/recorréncia da doenga. Para minimizar o desconforto e os transtornos dos pacientes a
equipe do biorrepositério vai reembolsar os custos de transporte e alimentagdao nos dias em que
comparecerdo para consultas e coletas. O impacto positivo de biomarcadores associados com tratamento
em encurtar prazos de desenvolvimento de produtos € disponibilizar agentes anti-TB para o comércio de
forma relativamente rapida e beneficiar futuros participantes. Os dados gerados com as futuras pesquisas
serdo compartilhados com a comunidade cientifica, por meio de publicagées cientificas, e apresentagdes em
reunides nacionais com o Departamento Doencas de Condi¢gdes Cronicas e Infecgdes Sexualmente
Transmissiveis da Secretaria de Vigilancia em Saude e da Secretaria de Ciéncia Tecnologia do Ministerio da

Saude no Brasil e em conferéncias internacionais.
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Comentarios e Consideragdes sobre a Pesquisa:
Trata-se da Emenda 12 conforme informado no documento
“Report_Carta_Encaminhamento_Emenda_12_15fev22_assinada.pdf” , abaixo relato:

“A Emenda 11 de 19jan2022 e seus respectivos termos de consentimento e assentimento foram
recentemente aprovados, em 15fev22. Entretanto, apds minuciosa revisdo do protocclo e especialmente,
dos termos, estamos enviando nova Emenda contemplando correcoes e melhor escrita dos documentos.
Assim, encaminhamos a este Comité de Etica em Pesquisa o protocolo RePORT-Brasil, Emenda 12 de
15fev2022, bem como os TCLEs e TALEs que foram alterados, todos comparados & versiao mais

recentemente aprovadas, de 19jan22.”

Comentarios:

Os termos (TCLEs e TALEs) sofreram alteragoes na redacgao para uma melhor leitura, nao acrescentando
nenhuma nova informacao além das modificacOes feitas pela Emenda E11, aprovada por este CEP,
conforme parecer consubstanciado n. 5.242.764 de 14/02/2022.

Os riscos, beneficios e direitos dos participantes nao foram alterados.

Consideragdes sobre os Termos de apresentacdo obrigatoéria:

Foram postados na Plataforma Brasil os seguintes documentos:
Report_Carta_Encaminhamento_Emenda_12_15fev22_assinada.pdf, postado em 18/02/2022
Regimento_ConsorcioRePORT_v2_13abr21.pdf, postado em 27/05/2021
folhaDeRosto_dez18_assinada.pdf, postado em 12/12/2018

Report_Protocolo Emendai12_15fev22 controlado.pdf, postado em 18/02/2022

Report_Protocolo Emendal12_15fev22.pdf, postado em 18/02/2022
1_Report_TCLE_CoorteA_V10_15fev22_limpo.pdf, postado em 18/02/2022
2_Report_TCLE_CoorteA_V10_15fev22_controlado.pdf, postado em 18/02/2022
3_Report_TCLE_CoorteA_VB8_Responsaveis_15fev22_limpo.pdf, postado em 18/02/2022

4 Report_TCLE_CoorteA_VB8_Responsaveis_15fev22_controlado.pdf, postado em 18/02/2022
5_Report_TALE_CoorteA_V7_Assentimento_6_17_anos_15fev22_limpo.pdf, postado em 18/02/2022
6_Report_TALE_CoorteA_V7_Assentimento_6_17_anos_15fev22_controlado.pdf, postado em 18/02/2022
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1_Report_TCLE_CoorteB_V8_15fev22_limpo.pdf, postado em 21/02/2022
2_Report_TCLE_CoorteB_V8_15fev22_controlado. pdf, postado em 21/02/2022
3_Report_TCLE_Responsavel_CoorteB_V7_15fev22_limpo.pdf, postado em 21/02/2022
4_Report_TCLE_Responsavel_CoorteB_V7_15fev22_controlado.pdf, postado em 21/02/2022
5 Report_TALE_CoorteB_V7_6_17_anos_15fev22_limpo.pdf, postado em 21/02/2022

6 Report TALE CoorteB V7 6 17 anos 15fev22_ controlado.pdf, postado em 21/02/2022
PB_INFORMACOES_BASICAS_1900888_E11.pdf, postado em 21/02/2022

Comentario:
Documentos e termos adequados.

Recomendacgoes:
Nao ha recomendacdes.

Conclusdes ou Pendéncias e Lista de Inadequacgdes:
Nao ha obice ético a aprovacao desta Emenda E12.

Consideracdes Finais a critério do CEP:
Emenda (E12) aprovada ad referendum da 262? sessao plenaria do CEP-INI.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao
Informagdes Basicas| PB_INFORMACOES_BASICAS_190088| 21/02/2022 Aceito
do Projeto 8 E11.pdf 10:19:50
TCLE/Termos de |6 _Report TALE_CoorteB_V7_6_17_ang 21/02/2022 |Aline Benjamin Aceito
Assentimento / s_15fev22_controlado pdf 09:46:29
Justificativa de
Auséncia
TCLE / Termos de |5 _Report_TALE_CoorteB_V7_6_17_ano 21/02/2022 |Aline Benjamin Aceito
Assentimento / s 15fev22_limpo.pdf 09:41:50
Justificativa de
Auseéncia
TCLE/Termos de |4 _Report_ TCLE_Responsavel_CoorteB | 21/02/2022 |Aline Benjamin Aceito
Assentimento / _V7_15fev22_controlado.pdf 09:41:37
Justificativa de
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Auséncia 4 Report_TCLE_Responsavel_CoorteB | 21/02/2022 |Aline Benjamin Aceito
V7 15fev22 controlado.pdf 09:41:37

TCLE / Termos de |3 _Report_TCLE_Responsavel_CoorteB | 21/02/2022 | Aline Benjamin Aceito

Assentimento / V7 _15fev22_limpo.pdf 09:41:21

Justificativa de

Auséncia _ _

TCLE / Termos de |2_Report_TCLE_CoorteB_V8_15fev22_| 21/02/2022 |Aline Benjamin Aceito

Assentimento / controlado.pdf 09:41:08

Justificativa de

| Auséncia

TCLE / Termos de |1_Report_ TCLE_CoorteB_V8_15fev22_|| 21/02/2022 |Aline Benjamin Aceito

Assentimento / impo.pdf 09:40:56

Justificativa de

Auséncia

TCLE / Termos de |6 _Report_TALE_CoorteA_V7_Assentim| 18/02/2022 |Aline Benjamin Aceito

Assentimento / ento_6_17_anos_15fev22_controlado pdl 12:23:04

Justificativa de f

Auséncia

TCLE / Termos de |5_Report_TALE_CoorteA_V7_Assentim| 18/02/2022 |Aline Benjamin Aceito

Assentimento / ento_6_17_anos_15fev22_limpo.pdf 12:22:53

Justificativa de

Auséncia

TCLE / Termos de |4_Report_TCLE_CoorteA_V8_Respons | 18/02/2022 |Aline Benjamin Aceito

Assentimento / aveis_15fev22_controlado.pdf 12:22:42

Justificativa de

Auséncia

TCLE / Termos de |3 Report TCLE CoorteA V8 Respons | 18/02/2022 |Aline Benjamin Aceito

Assentimento / aveis_15fev22_limpo.pdf 12:22:29

Justificativa de

Auséncia

TCLE / Termos de |2_Report_TCLE_CoorteA_V10_15fev22| 18/02/2022 |Aline Benjamin Aceito

Assentimento / _controlado.pdf 12:21:52

Justificativa de
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9.3. Producéao Cientifica em outros estudos no periodo do Doutorado
9.3.1. Artigos
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Predictors of mortality among intensive care
unit patients coinfected with tuberculosis
and HIV
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Manaus [AM]) Brasi . . 5 . o ) _ 3
3 Fundacio de Hematologia e Ohbjective: To identify factors predictive of mortality in patients admitted to the ICU with
" Hemoterapia do Amazonas, hanaus tuberculosis (TBI/HIV coinfection in the Manaus, Amazon Region. Methods: This was a
[AM] Braail. retrospective cohort study of TB/HIV coinfected patients over 18 years of age who were
3. Fundacao de Medicing Tropical Dr. admitted to an ICU in the eity of Manaus, Brazl, between January of 2011 and December
m ieira Dowrado, Mangus (AM} of 2014. Sociodemographic, clinical. and laboratory variables were assessed. To identify
L . factors predictive of mortality, we employed & Cox proportional hazards model. Results:
+ Centre for Tt_l?;!r;:ui;usiaarlli:wng ™ pu ring the study period, 120 patients with TB/HIV coinfection were admitted to the ICU.

The mean age was 37.0 + 11.7 years. Of the 120 patients evaluated, 94 (78.3%) died
and 62 (66.0%) of those deaths having occurred within the first week after admission.
Data on invasive mechanical ventilation {IMV) and ARDS were available for 86 and 67
patients, respectively Of those 86, 75 (87.2%) underwent IMV, and, of those 67, 48
[71.6%] presented with ARDS. The factors found to be independently associated with
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who do not have HIV, which increases the risk of latent
TB reactivation up to 20-fold.'™ In TB/HIV coinfected
individuals, the virus weakens the host immune response

to Mycobacterium tuberculosis (Mth), resulting in a more
dramatic progression.

INTRODUCTION

Among communicable diseases, tuberculosis (TB) is the
leading cause of death worldwide. In 2015, there were
an estimated 10.4 million new TB cases and 1.8 million
deaths worldwide, 400,000 of which occurred among
HIV-infected individuals.'* The reported incidence of TB
in Brazil was 32.4 cases per 100,000 population in 2016,
with 2.2 TB-related deaths per 100,000 populabtion in
2015. Of the 66,796 new TB caszes in Brazil in 2015, 6.8%
were cases of TB/HIV coinfection. In 2016, the incidence
of TB in Brazil was highest in the state of Amazonas, with
67.2 cases per 100,000 population and a mortality rate

Because of immunosuppression, TB iz frequently
paucibacillary in HIV-infected individuals, meaning that
diagnosis and treatment are often delayed.’™ Admission to
the ICU is required in 1-3% of cases, invasive mechanical
ventilation (IMV) being reguired in 1.5%.'%! Patients
coinfected with TB and HIV usually develop pulmonary
lesions accompanied by intrapulmonary shunt and

118 [EEZE © 2018 Socisdade Brasilsira de Preumnclogia & Tiziclogia

of 3.2 per 100,000 population. In the city of Manaus,
which is the capital of the state of Amazonas and where
50% of the state population is concentrated, there were
93.2 cases per 100,000 population and 3.5 deaths per
100,000 population in 2016.%2)

Previous studies have shown that people iving with

HIV are 30 times more likely to develop infecton with
TB and progress to active disease than are individuals

hypoxemic respiratory failure, '

Case-fatality rates are notoriously high in TB/HIV
coinfected patients, ranging from 22.4% to 67%. (&&21
In patients coinfected with TB and HIV, death has
been associated with the following: IMV; miliary (i.e.,
disserminated) TB; renal replacement therapy; use of
vasoactive drugs; low Glasgow Coma Scale scores;
high Simplified Acute Physiology Score II; high Acute
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Abstract.

GeneXpert® Edge (GX-Edge) is a new point-of-care platform not yet tested in the field. In this proof-of-

concept study conducted for the diagnosis of tuberculosis in communities living alongside two large rivers of the Brazilian
Amazon, we demonstrate that GX-Edge implemented in boats to offer onsite testing is a feasible strategy to investigate
potentially devastating diseases such as tuberculosis in difficult-to-reach populations, such as riverside communities.

Located in the heart of the Amazon rainforest, Amazonas is
the Brazilian state with the highest incidence rate of tubercu-
losis (TB), 75.9/100,000 inhabitants, more than the double of
the national average.' About 1% of the 2 million inhabitants of
Manaus, the state capital, live in riverside communities by the
Negro and the Amazon rivers (Figure 1), a difficult-to-reach
population.

Xpert®MTB/RIF is amolecular test endorsed by the WHO in
2010 for the rapid diagnosis of TB and rifampicin resistance ?
The cartridge generation Ultra has higher sensitivity for pul-
monary TB, 89.2% as compared to 77.9% of Xpert®MTB/
RIF .2 The testis run in the GeneXpert® system. which can also
detect other infectious agents such as the respiratory syncy-
tial virus and influenza viruses. Recently, a SARS-CoV-2
cartridge was approved by the U.S. Food and Drug Adminis-
tration.* GeneXpert® is not considered a point-of-care test
because it requires laboratory infrastructure, including elec-
tricity supply. Launched in 2018, the GeneXpert®Edge (GX-
Edge) is a new generation platform meant to be used by health
services with limited infrastructure. GX-Edge is a single-slot
platform (one test per cycle), powered by a charged battery or
electricity, and uses a 2-in-1 tabletlaptop and a compact
printer. However, its feasibilty and acceptability have not yet
been tested in the field.®

The AmazonEdge project is a 2-year prospective study
designed to analyze the feasibility, acceptability, and impact
of GX-Edge in riverside communities on the outskirts of
Manaus. The protocol was approved by the Research Ethics
Committee in Fundacao de Medicina Tropical Dr. Heitor Vieira
Dourado (process #3.719.859) on September 13, 2019, The
Committee waived the researchers from obtaining informed
consent because health assistance was carried out as per
routine, and the procedure had the potential to expedite TB
diagnosis and treatment, with no foreseen harm. Compen-
sation for study participation was not offered.

Residents of all riverside communities by the Negro and the
Amazon rivers have been assisted by two existing fluvial pri-
mary healthcare facilities of Manaus Health Department since

 Address comespondence to Marcelo Cordeiro-Santos, Fundagaode
Medicina Tropical Dr. Heitor Vieira Dourado (FMT-HVD), Av. Pedro
Teixeira, 25, Dom Pedro, Manaus, Amazonas, Brazil. E-mail:
marcelocordeiro@uea.edu.br
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2012. Boats travel alternately alongside the rivers for 10 days
monthly. Services include TB diagnosis and treatment. Resi-
dents with respiratory symptoms of any duration are identified
by the community leaders of each village 24-48 hours before
the boat’s scheduled arrival and referred to their health ser-
vices. Sputum samples are collected on site and transported
to the reference TB laboratory in Manaus for GeneXpert®
processing. In 2017, 381 sputum samples were collected, in
six of which Mycobaterium tuberculosis DNA was detected.
Because of the trip routine, the delay between sputum col-
lection and test results was. in average. 15 days. Medication is
then provided during the following trip, which results in further
delay for treatment initiation, despite the 2-hour result device.

During the first phase of this ongoing study, we evaluated
the feasibility of the platform in this scenario. Residents re-
ferred for productive cough of any duration were included in
the study if sputum was provided. The GX-Edge system was
installed in both boats, and Ultra tests were carried out on site
for all participants. Remaining sputum aliquots of each sample
were kept at 2-8°C storage in dry ice in boxes with tempera-
ture control during the remaining of the trip and then trans-
ported to the reference laboratory in Manaus to confirm the
results by solid culture (Léwenstein—Jensen medium) for My-
cobacterium tuberculosis and by a second Ultra test.
Healthcare professionals in the boats were trained to imme-
diately start TB treatment if the test was positive; the boats
were equipped with a fixed dose combination of the standard
regimen in Brazil (rifampicin, isconiazid, pyrazinamide, and
ethambutol).

During six trips performed between January 8, 2020 and
March 26, 2020, 39 eligible persons from 21 riverside com-
munities were identified, and all provided sputum. The mean
(x5SD) age was 44 + 19 years, 63% were male, and 5% were
indigenous. None had TB and no error results were reported.
All negative results were confirmed in aliquots successfully
kept between 2°C and 8°C, as per temperature registries. The
fully charged battery was sufficient to perform four TB tests
daily, which met the demand of each community. The battery
was charged between communities using the boats’ genera-
tor. The study is currently on hold because of the COVID-19
pandemic.

Based on these very preliminary findings, we believe that
the use of the GX-Edge platform in mobile transportation such
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Abstract

Despite the availability of effective antimicrobials, tuberculosis (TB) is still a serious health
threat. Mortality is even higher in people living with HIV who are diagnosed with TB. New
therapies are needed to shorten the time required to cure TB and decrease fatality rates in
this population. N-acetylcysteine (NAC) is a glutathione precursor and has shown recently
in experimental setting to present in vitro and in vivo anti-mycobacterial activity. We test the
hypothesis that NAC is safe, well tolerated and secondarily efficacious as adjunctive anti-TB
therapy in hospitalized individuals with HIV-associated TB. Patients were enrolled sequen-
tially in atertiary care center, in the Brazilian Amazon. We performed a randomized, parallel
group, single-center, open study trial of two arms, in hospitalized patients over 18 years of
age, with microbiologically confirmed pulmonary TB in HIV: one with rifampicin, isoniazid,
pyrazinamide and ethambutol at standard doses (Control Group), and a second in which
NAC 600 mg bid for eight weeks was added (NAC Group). A total of 21 and 18 patients
were enrolled to the Control Group and NAC Group, respectively. Adverse event rates were
similar in the two amrms. Our findings suggest that in the more critical population of hospital-
ized patients with HIV-associated TB, the use of NAC was not unsafe, despite the low
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Abstract

Background: The detection of Mycobacterium tuberculosic (MTB) in the intensive care unit (ICU) presents several
challenges, mainly associated to the clinical state of the patient. The presence of HIV infection further aggravates
this scenario, requiring a reliable collection method, with better performance in the microbiological/molecular
techniques to be used. We evaluated the performance of two methods for sample collection, mini bronchoalveolar
lavage (Mini-BAL) and endotracheal aspirate (ETA), for diagnosis of pulmonary tuberculosis (FTB) in critically ill
patients.

Methods: This prospective study involved 26 HIV positive ICU internalized patients, with presumptive PTB who
required mechanical ventilation. Two samples were obtained prospectively from 26 HIV ICU patients with presumptive
PTB by Mini-BAL and ETA. The samples were processed for smear microscopy, Ldwenstein-Jensen medium and the
BACTEC Mycobacteria Growth Indicator Tube 960 system®. We define as confirmed PTB patients with positive MTB
culture, Furthermore, all samples obtained through the Mini-BAL were analyzed by Xpert® MTB/RIF.

Results: Our results demonstrated that the respiratory samples obtained by Mini-BAL were able to increase MTB
detection in critically ill patients with presumptive PTB. The Mini-BAL allowed 309% increased recavery and guaranteed
enough sample valume for processing in all methods. In addition, the larger volume of the samples obtained with this
technique enablad the Xpert® MTB/RIF molecular test for diagnosis of TB.

Conclusions: The Mini-BAL showed be an acceptable alternative to ETA in this population, since these critically ill and
often-immunocompromised patients are more likely to develop complications related to invasive procedures.

Keywords: Pulmanary tuberculosis, Intensive care medicine, Diagnosis, Mini-BAL
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Tuberculosis (TB) still causes significant morbidity and mortality worldwide, especially in
persons living with human immunodeficiency virus (HIV). This disease is halmarked by
persistent oxidative stress and systemic inflammation. N-acetylcysteine (NAC), a
glutathione (GSH) precurscr, has been shown in experimental models to limit
Mycobacterium tuberculosis infection and disease both by suppression of the host
oxidative response and through direct antimicrobial activity. In a recent phase I
randomized clinical trial (RIPENACTB study), use of NAC as adjunct therapy during the
first two months of anti-TB treatment was safe. Whether adjunct NAC therapy of patients
with TB-HIV coinfection in the context of anti-TB treatment could directly affect pro-
oxidation and systemic inflammation has not been yet formally demonstrated. To test this
hypothesis, we leveraged existing data and biospecimens from the RIPENACTB trial to
measure a number of surrogate markers of oxidative stress and of immune activation in
peripheral blood of the participants at pre-treatment and at the day 60 of anti-TB
treatment. Upon initiation of therapy, we found that the group of patients undertaking
NAC exhibited significant increase in GSH levels and in total antioxidant status while
displaying substantial reduction in lipid peroxidation compared to the control group. Only
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Objectives: Bacteriological confirmation of extrapulmonary tuberculosis (EPTE) is challenging for several
reasons: the paucibacillary nature of the sample; scarce resources, mainly in middle and low-income
countries; the need for hospitalization; and unfavorable outcomes. We evaluated the diagnostic role of
respiratory specimen examination prospectively in a cohort of patients with presumptive EFTB.
Methods: From July 2018 to January 2019, in a tuberculosis (TB)/HIV reference hospital, a cohort of 157
patients with presumed EFTB was evaluated. Xpert® MTB/RIF Ultra or a culture-positive resull was
considered for bactericlogically confirmed TB.
Results: Out of 157 patients with presumptive EPTB, 97 (62%) provided extrapulmonary and respiratory
specimens and 60 (38%) extrapulmonary specimens only. OF the 60 patients with extrapulmonary
samples, 5 (8%) were positive. Of those with respiratory and extrapulmonary samples, 27 (28%) were
positive: 10 in both the respiratory and extrapulmonary samples, 6 in the extrapulmonary sample only,
and 11 in the respiratory sample only. A respiratory specimen examination increased by 6-fold the chance
of bacteriological confirmation of TB (odds ratio = 5.97 [1.11-47.17]).
Conclusion: We conclude that respiratory samples should be examined in patients with presumptive EPTB.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
ndf4.0/).

Introduction

(World Health Organization, 2019). EPTB is usually paucibacillary,
and presentation may be atypical; therefore, itis more challenging

Of the 7 million new tuberculosis (TB) cases reported to diagnose. Invasive procedures may be required, resulting in a
worldwide in 2018, 15% were extrapulmonary tuberculosis (EPTB) delayed diagnosis, need for hospitalization, unfavorable outcomes

* Corresponding author at: Av. Pedro Teixeira, 25, Manaus, Amazonas, G9040-

000, Brazil.

E-mail address: marcelocordeiro@ueacdu.br (M. Cordeiro-Santos).

https:f{doi.org/10.1016/).ijid. 2021.03.022

and higher costs (Norbis et al., 2014).

Extrapulmonary presentations such as lymph node and pleural
TB occur with concomitant pulmonary TB (Shaw et al., 2019; Ziiker
et al,, 2019). However, most current TB guidelines do not include
respiratory specimen examination in the evaluation of

1201-9712/© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. This is an open access article under the CC BY-NC-ND

license (http:{/creativecommons.org/licenses/by-nc-nd 4.0
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Pre-Treatment Neutrophil Count
as a Predictor of Antituberculosis
Therapy Outcomes: A Multicenter
Prospective Cohort Study
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Background: Neutrophils have been associated with lung tissue damage in many
diseases, including tuberculosis (TB). Whether neutrophil count can serve as a
predictor of adverse treatment outcomes is unknown.

Methods: We prospectively assessed 936 patients (172 HIV-seropositive) with culture-
confirmed pulmonary T8, enralled in a multicenter prospective cohort study from different
regions in Brazil, from June 2015 to June 2019, and were followed up to two years. TB
patients had a baseline visit before treatment (month 0) and visits at month 2 and € (or at
the end of TB treatment). Smear microscopy, and culture for Mycobacterium tuberculosis
(MTB) were performed at TB diagnosis and during follow-up. Complete blood counts were
measured at baseline. Treatment outcome was defined as either unfavorable (death,
treatment falure or TB recurrence) or favorable (cure or treatment completion). We
performed multivariable logistic regression, with propensity score regression adjustment,
to estimate the association between neutrophil count with MTE culture result at month 2
and unfavorable treatment outcome. We used a propensity score adjustment instead of a
fully adjusted regression model due to the relatively low number of cutcomes.
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Tuberculosis Burden and
Determinants of Treatment
Outcomes According to Age in Brazil:
A Nationwide Study of 896,314 Cases
Reported Between 2010 and 2019
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Approximately 1.4 milion people die annually worldwide from tuberculosis. Large
epidemiologic studies can identify determinants of unfavorable clinical ouicomes
according fo age, which can guide public health policy implementation and clinical
management to improve outcomes. We obtained data from the national tuberculosis
case registry; data were reported to the Brazilian National Program (SINAN) between
2010 and 2019. Clinical and epidemiologic variables were compared betwesn age
groups (child: <10 years, young: 10-24years, adult: 25-64years, and elderly: > 65years).
Univariate comparisons were performed together with second-generation p-values.
We applied a backward stepwise multivariable logistic regression model to identify
characteristics in each age group associated with unfavorable TB treatment outcomes.
There were 896,314 tuberculosis cases reported during the period. Tuberculosis
incidence was highest among adult males, but the young males presented the highest
growth rate during the period. Directly observed therapy (DUT) was associated with
protection against unfavorable outcomesin all age groups. The use of alcohal, illicit drugs,
and smoking, as well as occurrence of comorbidities, were significantly different between
age groups. Lack of DOT, previous tuberculosis, race, location of tuberculosis disease,
and HIV infection were independent risk factors for unfavorable outcome depending on
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ARTICLE INFO ABSTRACT
Article history: Background: A major goal of tuberculosis (TB) epidemiological studies is to obtain results that can be
Received 5 October 2020 generalized to the larger population with TB. The ability to extrapolate findings on the determinants of TB

Received in revised form 28 October 2020

y treatment outcomes is also important.
Accepted 8 November 2020

Methods: We compared baseline clinical and demographic characteristics and determinants of anti-TB
treatment outcomes between persons enrolled in the Regional Prospective Observational Research in
Ke}"’“’_r‘f"" ) Tuberculosis (RePORT)-Brazil cohort between June 2015 and June 2019, and the registry of TB cases
g})\f)rr:us]lc:il; rcpquc‘d to the Brazjlian. Nal‘iona.l 'I‘ﬁ Program [l.nfurmariurl Sgsrem II'Dr Notiﬁablc.l.)iseases [S%NAN]]
Sample representativeness during the same time period. Multivariable regression models adjusted for the study site were performed
Epidermiology using second-generation p-values, a novel statistical approach. Associations with unfavorable treatment
Tereatment outcome outcomes were tested for both RePORT-Brazil and SINAN cohorts.

Findings: A tatal of 1,060 culture-confirmed TB patients were enrolled in RePORT-Brazil and 455,873 TB
cases were reported to SINAN. Second-generation p-value analyses revealed that the cohorts were
strikingly similar with regard to sex, age, use of antiretroviral therapy and positive initial smear sputum
microscopy. However, diabetes, HIV infection, and smoking were more [requently documented in
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Lessons Learned from Implementation of an Interferon Gamma
Release Assay to Screen for Latent Tuberculosis Infection in a
Large Multicenter Observational Cohort Study in Brazil
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ABSTRACT The interferon gamma release assay (IGRA) has emerged as a useful tool for
identifying latent tuberculosis infection (LTBI). This assay can be performed through testing
platforms such as the QuantiFERON-TB Gold Plus (QFT-Plus) assay. This in vitro test has
been incorporated into several guidelines worldwide and has recently been considered by
the World Health Organization (WHO) for the diagnosis of LTBl. The possibility of system-
atically implementing IGRAs such as the QFT-Plus assay in centers that perform LTBI
screening has been accelerated by the decreased availability of the tuberculin skin test
(TST) in several countries. Nevertheless, the process to implement IGRA testing in routine
clinical care has many gaps. The study utilized the expertise acquired by the laboratory
teams of the Regional Prospective Observational Research in Tuberculosis (RePORT)-Brazil
consortium during study protocol implementation of LTBI screening of tuberculosis (TB)
close contacts. RePORT-Brazil includes clinical research sites from Brazilian cities and is

the largest multicenter cohort of TB close contacts in the country to date. Operational 3 ; ; ;
Editor Kileen L. Shier, Quest Diagnostics

and logistical challenges faced during IGRA implementation in all study laboratories are Nichols Institute
described, as well as the solutions that were developed and led to the successful estab- Copyright © 2021 Costa et al, Thisls an open-
lishment of IGRA testing in RePORT-Brazil. The descriptions of the problems identified and access srticle distributed under the terms of

the Creatve Commons Attribution 4.0

resolved in this study can assist laboratories implementing IGRAs, in addition to manufac- intemational flcanse.

turers of IGRAs providing effective technical support. This will facilitate the implementation Addrass carraspondence to Marcalo Cordairo-
of IGRA testing in countries with large TB burdens, such as Brazil. Santos, marcelocordeiio@uea edu br.
Received 4 August 2021

IMPORTANCE The IGRA has emerged as a useful tool for identifying persons with LTBI Accepted 38 October 2021
Although the implementation of IGRAs is of utmost importance, to our knowledge there Published 1 December 2021
is scarce information on the identification of logistical and technical challenges for
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The Effect of Diabetes and Prediabetes on Mycobacterium
tuberculosis Transmission to Close Contacts
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Background. 1tis unknown whether dysglycemia is associated with Mycobacterium tuberculosis transmission.

Methods. 'We assessed epidemiological and clinical characteristics of patients with culture-confirmed pulmonary tuberculosis
and their close contacts, enrolled in a multicenter prospective cohort in Brazil. Contacts were investigated at baseline and 6 months
after enrollment. QuantiFERON positivity at baseline and conversion (from negative to positive at month 6) were compared between
subgroups of contacts according to glycemic status of persons with tuberculosis (PWTB) as diabetes mellitus (DM) or prediabetes.
Multivariable mixed-effects logistic regression models were performed to test independent associations with baseline QuantiFERON
positive and QuantiFERON conversion.

Results.  There were 592 PWTB (153 DM, 141 prediabetes, 211 normoglycemic) and 1784 contacts, of whom 658 were
QuantiFERON-positive at baseline and 106 converters. Multivariable analyses demonstrated that tuberculosis-prediabetes cases, acid-
fast bacilli-positive, pulmonary cavities, and living with someone who smoked were independently associated with QuantiFERON
positive in contacts at baseline. DM, persistent cough, acid-fast bacilli-positive, and pulmonary cavities in tuberculosis source cases

were associated with QuantiFERON conversion.
Conclusions.

Contacts of persons with pulmonary tuberculosis and dysglycemia were at increased risk of being QuantiFERON

positive at baseline or month 6. Increased focus on such close contacts could improve tuberculosis control.

Keywords.

diabetes; prediabetes; quantiFERON; interferon-y releasing assay; Mycobacterium tuberculosis.,

Understanding factors associated with Mycobacterium tubercu-
losis transmission is an important component for tuberculosis
control. M. tubercudosis is transmitted via aerosals generated by
people with active pulmonary tuberculosis, through speaking,
coughing, or sneezing [1]. Individuals with more severe pul-
monary tuberculosis may emit higher numbers of infectious
droplet nuclei. Vigorous and persistent cough, as well as cavi-
tary lung lesions, may increase the emission of infectious drop-
lets [2]. Other drivers of M. tuberculosis transmission include

biological characteristics of M. tuberculosis [3], the number of
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confacts, the proximity and duration of contact, delays in tu-
berculosis diagnosis in the source case, and environmental fac-
tors such as closed indoor spaces with low air circulation and
no ultraviolet light [2]. Other factors are associated with higher
risk of developing tuberculosis, such as human immunodefi-
ciency virus (HIV) infection, diabetes mellitus (DM), smoking,
2, 3. Although DM is asso-
ciated with an increased risk of developing active disease once
infected with M. tuberculosis [4], the effect of DM on M. tuber-

aleohol abuse, and malnutrition |

culosis transmission has not been evaluated.

Previous studies have found that persons with DM (PWDM)
and tuberculosis more frequently present with extensive or cav-
itary pulmonary tuberculosis than normoglycemic patients [5].
Furthermore, persons with tuberculosis (PW'TB) with DM ex-
hibit a higher bacillary load in sputum |6, 7], more persistent
cough [8], and delayed mycobacterial clearance compared to
persons without DM [7, 8]. Although DM has the potential
to increase M. tuberculosis transmission, to our knowledge no
studies have directly investigated this hypothesis. We there-
fore investigated whether contacts of persons with pulmonary
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Background: There are scarce data on the prevalence and disease presentation of
HIV in patients with tuberculosis (TB) and dysglycemia (diabetes [DM] and prediabetes
[PDM)), especially in TB-endemic countries.

Methods: We assessed the baseline epidemiological and clinical characteristics of
patients with culture-confirmed pulmonary TB, enrolled in a multicenter prospective
cohort in Brazil (RePORT-Brazil) during 2015-2019. Dysglycemia was defined by
elevated glycated hemoglobin and stratified as PDM or DM. Additionally, we used data
from TB cases obtained through the Brazilian National Notifiable Diseases Information
Systemn (SINAN), during 2015-2019. In SINAN, diagnosie of diabetes was based on
self-report. Logistic regression models were performed to test independent associations
between HIV, dysglycemia status, and other baseline characteristics in both cohorts.

Results: In the RePORT-Brazil cohort, the prevalence of DM and of PDM was 23.7
and 37.8%, respectively. Furthermore, the prevalence of HIV was 21.4% in the group of
persons with TB-dysglycemia and 20.5% in that of patients with TBDM. In the SINAN
cohort, the prevalence of DM was 9.2%, and among the TBDM group the prevalence
of HIV was 4.1%. Logistic regressions demanstrated that aging was independently
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Introduction: Tuberculosis (TB) is a common opportunistic infection among people living
with HIV. Diagnostic tests such as culture, Xpert-MTB-RIF, and ULTRA have low
sensitivity in paucibacillary TB disease; a blood biomarker could improve TB diagnostic
capabilities. We assessed soluble factors to identify biomarkers associated with TB
among persons with advanced HIV.

Methods: A case-control (1:1) study was conducted, with participants from Rio de
Janeiro and Manaus, Brazil. People living with HIV presenting with CD4 count <100 cells/
mm3 were eligible to participate. Cases had culture-confirmed TB (N=15) (positive for
Mycobacterium tuberculosis [Mtb]); controls had HIV-infection only (N=15). Study visits
included baseline, month 2 and end of TB therapy, during which samples of peripheral
blood were obtained. A panel containing 29 biomarkers including cytokines, chemokines
and growth factors was utilized to assess candidate biomarkers using Luminex
technology in cryopreserved EDTA plasma samples. We used neural network analysis,
based on machine learning, to identify biomarkers (single or in combination) that best
distinguished cases from controls. Additional multi-dimensional analyses provided
detailed profiling of the systemic inflammatory environment in cases and contrals.

Results: Median CD4 count and HIV-1 RNA load values were similar between groups at
all timepoints. Persons with TB had lower body mass index (BMI) (median=19.6,
Interguartile Range [IQR]=18.6-22.3) than controls (23.7; IQR; 21.8 = 25.5, p=0.004).
TB coinfection was also associated with increased frequency of other comorbidities. The
overall profile of plasma cytokines, chemokines and growth factors were distinct between
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Background: Oxidized lipid mediators such as eicosanoids play a central role in the
inflammatory response associated with tuberculosis (TB) pathogenesis. Diabetes mellitus
(DM) leads to marked changes in lipid mediators in persons with TB. However, the
associations between diabetes-related changes in lipid mediators and clearance of M.
tuberculosis (Mib) among persons on anti-TB treatment (ATT) are unknown.
Quantification of urinary eicosancid metabolites can provide insights into the circulating
lipid mediators involved in Mtb immune responses.

Methods: We conducted a multi-site prospective ocbservational study among adults with
drug-sensitive pulmonary TB and controls without active TB; both groups had sub-
groups with or without dysglycemia at baseline. Participants were enrolled from RePORT-
Brazil (Salvador site) and RePORT-South Africa (Durban site) and stratified according to
1B status and baseline glycated hemoglobin levels: a) TB-dysglycemia (n=69); b) TB-
normoglycemia (n=64); ¢} non-TB/dysglycemia (n=31); d) non-TB/non-dysglycemia
(n=29). We evaluated the following urinary eicosanoid metabolites: 11a-hydroxy-9,15-
dioxo-2,3,4,5-tetranor-prostane-1,20-dioic acid (major urinary metabolite of
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