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RESUMO

A doenca de Chagas (DC) é uma doenga parasitaria causada pelo protozoario Trypanosoma
cruzi que afeta predominantemente populacdes pobres e vulnerdveis. Apesar das reducgdes
substanciais na prevaléncia e incidéncia da DC nas ultimas décadas, essa doenga ainda impde
uma grande carga social, econdmica e de saide publica na maioria dos paises latino-americanos,
entre eles o Brasil. O objetivo desta tese foi analisar a assisténcia a satde de populagdes com
DC em area endémica no Brasil, sendo que para isso foram realizados trés estudos. 1) O
primeiro estudo objetivou estimar o percentual da populacdo com DC do estado de Minas
Gerais que teve acesso ao tratamento antiparasitario e descrever o perfil das prescri¢des do
Benznidazol (BZN) no estado. Trata-se de um estudo transversal que analisou dados
secundarios referentes a prescricdo medica e dispensacdo do BZN no estado no periodo de 2009
a 2019. Foram conduzidas andlises descritivas e calculadas estimativas, frequéncias e médias.
Os resultados mostraram que 0,28% da populagédo estimada com DC para o estado de Minas
Gerais (444.545) teve acesso ao tratamento antiparasitario no periodo de 2009 a 2019 e 0,26%
da populac¢éo estimada com DC com menos de 50 anos (321.404) teve acesso a esse tratamento
na fase cronica da doenca. O perfil das prescrigdes do BZN caracterizou-se por destinar-se, em
sua maioria, a pacientes do sexo feminino (52,4%), adultos com menos de 50 anos (65,9%),
com a forma crénica indeterminada (86,7%) e com o predominio da alteracdo cardiaca maior
(55,3%) quando presente alteracdo cardiaca. Mais de um terco (36%) das prescricdes
apresentaram dose insatisfatoria conforme as recomendacgdes terapéuticas vigentes para o
periodo analisado. 2) O segundo artigo objetivou avaliar a prevaléncia e os fatores contextuais
e individuais associados ao ndo uso dos servicos de satde no ultimo ano por pessoas com DC
de uma area endémica no Brasil. Trata-se de um estudo multinivel organizado com base no
Modelo Comportamental do Uso dos Servicos de Saude de Andersen & Davidson. Os dados
contextuais foram coletados em bancos de dados oficiais de acesso publico do governo
brasileiro, em nivel municipal. Os dados individuais foram provenientes do primeiro follow-up
da coorte SaMi-Trop. A amostra foi constituida de 1.160 individuos com DC. A analise foi
realizada por meio da Regressdo de Poison com Variancia Robusta. A prevaléncia do ndo uso
dos servicos de saude no ultimo ano foi de 23,5% (I1C95%: 21,1-25,9). O fator contextual “maior
populacdo” (RP: 1,6; 1C95% = 1,2-2,0) e fatores individuais relacionados a menor gravidade
da doenca, como classe funcional sem limitag6es (RP: 1,6; 1C95% = 1,2-2,1) e niveis de NT-
proBNP ndo alterados (RP: 2,2; 1C95% = 1,3-3,6), aumentaram as prevaléncias do néo uso do

servigo de saude no ultimo ano por pessoas com DC. 3) O terceiro artigo objetivou explorar 0s



desafios dos médicos de familia para fornecer assisténcia aos pacientes com DC em regido
endémica no Brasil com alta cobertura de servigos publicos de Atencdo Priméria a Satude. Um
grupo focal com 15 médicos de familia foi realizado em um municipio participante da coorte
SaMi-Trop. Os dados foram analisados por meio da técnica de analise de contetdo do tipo
temética. Os médicos de familia apontaram como desafios para assisténcia aos pacientes com
DC: formacdo médica insatisfatdria; incertezas quanto ao tratamento antiparasitario na fase
crénica da doenca; dificuldade de acesso a atencéo especializada; e banaliza¢ao da doenca pelos
pacientes. De acordo com esses estudos, conclui-se que a assisténcia a saude de populacdes
com DC em &rea endémica no Brasil ainda representa um importante desafio para o sistema de
salde. Investimentos na formacdo e capacitacdo dos profissionais de salde e na organizacao de
uma Rede de Atencdo a Saude das Pessoas com DC em areas endémicas poderdo aumentar o
acesso das populacdes com DC ao diagnostico, tratamento antiparasitario e acompanhamento

longitudinal, reduzindo, assim, iniquidades em satde em populacdes acometidas pela doenca.

Palavras-chave: Doenca de Chagas. Assisténcia a Saude. Tratamento Farmacoldgico. Anélise

Multinivel. Pesquisa Qualitativa.



ABSTRACT

Chagas disease (CD) is a parasitic disease caused by the protozoan Trypanosoma cruzi that
predominantly affects poor and vulnerable populations. Despite substantial reductions in the
prevalence and incidence of CD in recent decades, this disease still imposes a great social,
economic and public health burden in most Latin American countries, including Brazil. The
aim of this thesis was to analyze to health care for populations with CD in an endemic area in
Brazil, and for this, three studies were carried out. 1) The first study aimed to estimate the
percentage of the population with CD in the state of Minas Gerais that had access to
antiparasitic treatment and to describe the profile of Benznidazole (BZN) prescriptions in the
state. This is a cross-sectional study that analyzed secondary data relating to medical
prescription and dispensing of BZN in the state from 2009 to 2019. Descriptive analyzes were
conducted and estimates, frequencies and means were calculated. The results showed that
0.28% of the estimated population with CD for the state of Minas Gerais (444,545) had access
to antiparasitic treatment in the period 2009 to 2019 and 0.26% of the estimated population
with CD under 50 years (321,404) had access to this treatment in the chronic phase of the
disease. The profile of BZN prescriptions was characterized by the fact that they were mostly
aimed at female patients (52.4%), adults under 50 years of age (65.9%), with the chronic
indeterminate form (86.7%) and with a predominance of major cardiac alteration (55.3%) when
cardiac alteration is present. More than a third (36%) of the prescriptions presented an
unsatisfactory dose according to the therapeutic recommendations in force for the analyzed
period. 2) The second article aimed to assess the prevalence and contextual and individual
factors associated with non-use of health services in the last year by people with CD in an
endemic area in Brazil. This is a multilevel study organized based on the Behavioral Model of
Health Services Use by Andersen & Davidson. Contextual data were collected in official
publicly accessible databases of the Brazilian government, at the municipal level. Individual
data came from the first follow-up of the SaMi-Trop cohort. The sample consisted of 1,160
individuals with CD. The analysis was performed using Poison Regression with Robust
Variance. The prevalence of non-use of health services in the last year was 23.5% (95%ClI:
21.1-25.9). The contextual factor “larger population” (PR: 1.6; 95%CI = 1.2-2.0) and
individual factors related to the lower severity of the disease, such as functional class without
limitations (PR: 1.6; 95%CI = 1.2-2.1) and unaltered NT-proBNP levels (PR: 2.2; 95%CI =
1.3-3.6), increased the prevalence of non-use of the health service in the last year by people

with DC. 3) The third article aimed to explore the challenges of family doctors to provide care



to patients with CD in an endemic region in Brazil with high coverage of public Primary Health
Care services. A focus group with 15 family doctors was carried out in a municipality
participant of the SaMi-Trop cohort. Data were analyzed using the thematic content analysis
technique. Family doctors pointed out as challenges for the care of patients with CD:
unsatisfactory medical education; uncertainties regarding antiparasitic treatment in the chronic
phase of the disease; difficulty in accessing specialized care; and trivialization of the disease
by patients. According to these studies, it is concluded that health care for populations with
CD in an endemic area in Brazil still represents an important challenge for the health system.
Investments in the training and training of health professionals and in the organization of a
Health Care Network for People with CD in endemic areas may increase the access of
populations with CD to diagnosis, antiparasitic treatment and longitudinal follow-up, thus

reducing health inequities in affected populations by the disease.

Keywords: Chagas disease. Health Care. Pharmacological Treatment. Multilevel Analysis.

Qualitative research.



APRESENTACAO

A regido Norte do estado de Minas Gerais € caracterizada pelo clima semiarido, vegetacdo de
caatinga, areas remotas e rurais e por apresentar, em geral, indicadores socioecondmicos abaixo
da média do estado. Regido de gente simples, batalhadora, acolhedora e curiosa, que gosta de
causos e contos, da folia de Reis e do arroz com pequi. E terra de tropeiros, indigenas e
religiosos. E a terra que contribuiu para construcio do Sistema Unico de Sadde (SUS) e onde
foi descoberta a doenca de Chagas (meu objeto de estudo). Eu sou gente dessa terra, e por me

orgulhar muito disso, fago questao de representa-la!

A minha formacao académica se iniciou no Sul de Minas, onde graduei em enfermagem pela
Universidade Federal de Alfenas e onde tive a primeira aproximacdo com a pesquisa cientifica
enquanto bolsista do Programa de Educacgdo Tutorial (PET/MEC/CAPES). Na Zona da Mata
Mineira, realizei residéncia em Salde da Familia pela Universidade Federal de Juiz de Fora.
Retornei ao Norte de Minas ap0s ser aprovada no concurso da Secretaria de Estado de Saude
de Minas Gerais (SES-MG) para o cargo de especialista em politicas e gestdo da saude. Fui
lotada na Superintendéncia Regional de Saude de Montes Claros, instituicdo que desde o ano
de 2008, tornou-se uma verdadeira “escola” para mim. E onde eu aprendo, diariamente, que a
construcdo e implementacéo de politicas publicas de satde exigem conhecimento, dialogo com
o trabalhador e com o gestor, investimento em estrutura e nas pessoas, e exigem,
principalmente, “se mergulhar” no contexto de vida da populacdo para conhecer a realidade e
identificar riscos, necessidades e oportunidades. E pela populacio e para a populagio que as
politicas publicas de satde devem ser construidas!

Avida por conhecimento, realizei cursos de aperfeicoamento, especializagdes e fui indicada
para participar do Programa de Desenvolvimento dos Gestores Publicos do estado de Minas
Gerais, no qual, tive a grande oportunidade de dialogar e aprender com gestores publicos das
demais areas estratégicas do governo de Minas sobre a construcéo e implementacéo de politicas
publicas. No ano de 2015, iniciei 0 mestrado em Ciéncias da Saude na Universidade Estadual
de Montes Claros e, logo ap6s o término, fui convidada para participar do grupo de
pesquisadores da Coorte SaMi-Trop (Centro de Pesquisa em Biomarcadores em Doencas
Negligenciadas Tropicais de Sdo Paulo/Minas Gerais), estudo de coorte prospetivo, financiado
pelo National Institute of Health (NIH), que acompanha quase dois mil pacientes com DC em

21 municipios do Norte de Minas e Vale do Jequitinhonha.



Em 2018, iniciei o doutorado em Ciéncias da Saude também na Universidade Estadual de
Montes Claros com a missdo de contribuir com estudos sobre a assisténcia a satde de
populacdes com DC. Para o norte mineiro, missdo dada € missdo cumprida! E eu estudei,
trabalhei com diferentes métodos de estudos, aprendi muito com outros pesquisadores e fui
conduzida por uma orientadora competente, generosa e sabia. E isso foi s6 o inicio. H& um
“mundo” de conhecimento pela frente. E eu continuo avida por conhecimento. E eu continuo

acreditando no SUS, na Ciéncia e na Educacao.
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1INTRODUCAO

1.1 Doenca de Chagas

A doenga de Chagas (DC) ou Tripanossomiase americana é uma doenca parasitaria causada
pelo protozoario flagelado Trypanosoma cruzi (T. cruzi) que afeta predominantemente
populacdes pobres e vulneraveis. Ela foi descrita pela primeira vez em 1909, pelo médico
sanitarista e cientista brasileiro Carlos Ribeiro Justiniano Chagas, apds a investigacéo de casos
na cidade de Lassance, Minas Gerais?.

1.1.1 Agente etioldgico e vias de transmissao

O T. cruzi é transmitido ao homem e a mais de 150 espécies de mamiferos (domésticos e
selvagens) por insetos triatomineos sugadores de sangue, popularmente conhecidos como
barbeiros. Embora mais de 130 espécies de triatomineos tenham sido identificadas, apenas
algumas sdo vetores competentes para o T. cruzi. Entre esses vetores, os mais importantes sio:
Triatoma infestans na Argentina, Bolivia, Brasil, Chile, Paraguai, Uruguai e Peru; Rhodnius
prolixus na Colémbia, Venezuela e América Central; Triatoma dimidiata no Equador e na
América Central; Rhodnius pallescens no Panama’. Destaca-se que no ano de 2006, o Brasil

obteve a certificacdo de interrupgdo da transmissdo da DC pelo Triatoma infestans®.

Além da transmisséo vetorial (Figura 1), via de transmissdo mais importante, ha outras formas
de transmissdo da DC: oral; por transfusdo de sangue; por transplante de tecidos e 6rgéos;
vertical (congénita); e acidental®. A transmissdo por via sexual é considerada teoricamente

possivel, sendo demostrada em modelos animais®®.
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0 inseto/vetor pica e defeca ao mesmo

° tempo. O tripomastigota presente nas Os tripomastigotas invadem as
No vetor fezes passa a ferida na pele ao cocar células onde se transformam em
barbeiro ou esfregar amastigotas

LI -~ /\db\\ —_

Transforma:se em tripomastigotas O

& g

°Os amastigotas multiplicam-

se dentro das células
Multiplicam-se assexuadamente
Tripanomastigotas sanguineos 0s tripanossomas entio
sao absorvidos por novo inseto : ?
: invadem novas células em
en ndva picada diferentes regides do corpo
% ° Nova picada e se multiplicam como
amastigotas
Transformam-se em
epimastigotas no intestino
do inseto g:. @
A " . q) 0Os amastigotas transformam-se
= Estagio infeccioso 0 em tripomastigotas e destroem
a célula saindo para o sangue
A= Estagio diagndstico

Figura 1. Ciclo de transmissdo vetorial da DC.
Fonte: Ministério do Satde (Brasil), 2019,

1.1.2 Histdria natural da doenca

Em relacdo a historia natural da DC, duas fases distintas sdo observadas. A fase aguda,
geralmente assintomatica, comeca logo apds a infec¢do e pode durar até quatro meses. Quando
os sintomas aparecem, eles s&o tipicamente leves e inespecificos®. Em alguns casos, pode haver
comprometimento cardiaco e do sistema nervoso central. Entretanto, formas graves da DC
aguda acometem menos de 1% dos pacientes*®. Nessa fase, predomina o parasito em ndimero
elevado circulante na corrente sanguinea, sendo o exame parasitolégico o mais indicado para

diagndstico da doenca’.

Apos a fase aguda, os individuos infectados evoluem para uma fase cronica de longa duracao,
que pode ser assintomatica ou sintomatica. Nessa fase, ha anticorpos circulantes e a parasitemia
ndo é mais detectavel por microscopia direta, sendo o diagnostico realizado, essencialmente,

por meio de testes soroldgicos (um teste com elevada sensibilidade em conjunto com outro de
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alta especificidade)’.

A fase cronica da DC inclui a forma indeterminada (FCI) e as formas determinadas, com
expressao cardiaca, digestiva ou cardiodigestiva, além de outras menos comuns, como a
neuroldgica. A progressdo direta da fase aguda da DC para a forma determinada da doenca foi
registrada em menos de 5 a 10% dos casos'. S&o considerados portadores da FCI da DC os
individuos em fase crénica com sorologia reagente e/ou exame parasitologico positivo para T.
cruzi que ndo apresentam sindrome clinica especifica da doenca, e com resultados de

eletrocardiograma (ECG) convencional, estudo radioldgico de torax, esdfago e cdlon normais®.

Embora a maioria dos pacientes com DC permaneca com a FCI ao longo da vida (60 a 70%),
outros evoluem para uma das formas determinadas da doenca no intervalo de 10 a 30 anos ap0s
a infeccdo agudal®!l, Cerca de 2% dos pacientes com a forma indeterminada progride para a
forma cardiaca todo ano!?. A forma cardiaca da DC, conhecida como cardiopatia chagasica
crénica (CCC), constitui a complicacdo mais grave da doenca, e ocorre em 20 a 40% dos
pacientes’?2. A CCC geralmente é definida, inicialmente, pela presenca de anormalidades
eletrocardiograficas tipicas que abrangem um amplo espectro de apresentacdes, desde pequenas
alteracOes eletrocardiograficas com funcéo sistolica do ventriculo esquerdo normal a varias
formas de arritmia e cardiomiopatia dilatada com insuficiéncia cardiacal®. As manifestacdes
clinicas da CCC agrupam-se em trés sindromes: arritmica, insuficiéncia cardiaca e
tromboembolica®1%3, Destaca-se que a CCC é a forma clinica sintomética mais prevalente da
DC, sendo responsavel pela elevada carga de morbimortalidade da doenca, com grande impacto
social e médico-trabalhista**4,

Quanto as outras formas determinadas da DC, em torno de 10 a 15% dos pacientes desenvolvem
a forma digestiva (megaes6fago ou megacolon), e cerca de 3 a 5% desenvolvem a forma

cardiodigestiva'®.

1.1.3 Epidemiologia da doenga

Considerando que a DC acometi, predominantemente, pessoas que vivem em areas rurais e
remotas ou em &reas urbanas com precarias condi¢des de vida e trabalho, locais com caréncia
de servicos para diagnostico e de bons registros de satde ou estatistica, ndo ha informacdes

epidemiologicas fidedignas sobre sua magnitude!!. A prevaléncia, morbidade e distribuico
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geogréfica da DC foram determinadas apenas quando e onde a importancia diagnostica foi

reconhecida e, em muitos paises, quase um século foi necessério para que isso acontecesse®?.

A distribuicao espacial da DC é limitada primariamente ao continente Americano em virtude
da distribuicdo das espécies do inseto vetor!®. No entanto, a mobilidade humana em diferentes
escalas geograficas alterou fortemente o cenéario epidemioldgico da doenca em todo o
mundo. Na escala local, a migragdo, que comecou maci¢camente na década de 1950, das areas
rurais para as urbanas trouxe o T. cruzi para configuracdes urbanas de pequenas e grandes

cidades em paises da América Latina, fora da faixa geografica dos vetores triatomineos?®,

No final do século 20, a migracdo da populacdo humana entre os paises transportou o T.
cruzi para regides onde a DC era desconhecida®®. Devido a esse processo de migragdo ocorrido
em escala global, pessoas infectadas pelo T. cruzi vivem em praticamente todos os
continentes. Estima-se que ha cerca de 347.000 pessoas infectadas pelo T. cruzi nos Estados
Unidos’ e até 123.078 em paises europeus'®. Destaca-se que essas pessoas sao capazes de gerar
novos casos da DC por meio da transfusdo de sangue, transplante de 6rgaos e transmissao

vertical®®.

De acordo com a Organizacdo Mundial de Saide (OMS), a DC é endémica em 21 paises das
Américas, e afeta aproximadamente 6 milhdes de pessoas, a maioria delas em areas endémicas
de paises latino-americanos®. Argentina (1. 505. 235), Brasil (1. 156. 821) e México (876.458)
sd0 os trés paises com o maior nimero estimado de pessoas infectadas pelo T. cruzi. Porém, ao
considerar a prevaléncia estimada de infec¢cdo pelo T. cruzi por 100 habitantes, Bolivia (6,10),

Argentina (3,64) e Paraguai (2,13) apresentam as maiores prevaléncias®®.

Classificada como doenca tropical negligenciada pela OMS, a DC é a doenca parasitaria com
maior carga de mortalidade e anos de vida perdidos ajustados a incapacidade (DALY'S) nas
Americas?®. Com incidéncia anual de 30.000 casos, a DC causa, em média, cerca de 12.000
mortes por ano. Estima-se que 8.000 recém-nascidos sao infectados, anualmente, pelo T. cruzi

durante a gestacéo?.

No Brasil, os dados relativos a vigilancia epidemioldgica da DC ndo permitem estimar sua
magnitude?*, uma vez que os casos da DC cronica passaram a ser notificados compulsoriamente

por meio do Sistema de Informacédo de Agravos de Notificacdo (Sinan) somente a partir de
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fevereiro de 202021, Além disso, estima-se que somente 10 a 20% dos casos de DC aguda sejam
de fato notificados. Destaca-se que o numero reduzido de estudos sistematicos de base
populacional também dificulta a avaliacdo por estimativas da magnitude da DC no pais ao longo

da histéria®.

O primeiro estudo com revisdo sistematica e metanalise para estimativa da prevaléncia da DC
no Brasil, publicado em 2014, estimou a prevaléncia agrupada da DC em 4,2%, variando de
4,4% na década de 1980 a 2,4% apds 2000. Nesse estudo, que incluiu publicaces do periodo
de 1980 a 2012, as maiores prevaléncias da doenga foram verificadas em mulheres, adultos com
mais de 60 anos, pessoas residentes nas regides Nordeste e Sudeste e em &reas mistas -

urbana/rural®.

Estimativas para o ano de 2020 apontaram que a prevaléncia da DC no Brasil varia de 1,0 a
2,4%, o que representa em torno de 1.300.000 a 3.200.000 milhdes de pessoas doentes®. O
Brasil representa uma das principais areas endémicas da DC no mundo, sendo o pais
responsavel por mais de 40% do total de mortes esperadas associadas a doenca na América

Latina*%,

Estudo que analisou os ébitos registrados entre 1999 e 2007 no Brasil identificou que a DC foi
a quarta principal causa de morte entre todas as doencas infecciosas e parasitarias. Do total de
Obitos por DC ocorridos no periodo (53.930 6bitos), 84,9% foram relativos a forma cardiaca da
doenca?®?*, Destaca-se que a quase totalidade dos municipios dos estados de Goias e de Minas
Gerais, o Distrito Federal e alguns municipios dos estados de Séo Paulo, Mato Grosso, Mato
Grosso do Sul, Tocantins, Piaui e Bahia foram apontados como areas de alto risco de

mortalidade por DC no pais®®.

Ja no periodo de periodo de 2007 a 2017, foram registradas 51.293 mortes por DC no Brasil,
uma média de 4.663 mortes por ano. Essa média superou a média anual de dbitos atribuidos a
tuberculose (4.616) e as hepatites virais (2.815) no mesmo periodo. Dentre as formas clinicas
da DC, destaca-se que a forma cardiaca continua sendo a principal responsavel pela elevada
carga de morbimortalidade da doenca. Nesse periodo, o estado de Minas Gerais registrou o
maior nimero de 6bitos pela doenca (n = 12.902) no pais, entretanto, os maiores coeficientes
médios de mortalidade por DC foram observados em Goiés (11,67/100 mil habitantes) e Distrito

Federal (7,37/100 mil habitantes). Minas Gerais apresentou o terceiro maior coeficiente medio
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de mortalidade pela doenca (5,75/100 mil habitantes)?.

1.1.4 Tratamento antiparasitario

O principal objetivo do tratamento antiparasitario ou etiolégico da DC é eliminar o parasito e,
consequentemente, melhorar os desfechos clinicos no paciente e interromper o ciclo de
transmissdo congénita da doenca®’. Esse tratamento deve ser garantido a todos os casos que
tiverem indicacio para uso®*. Porém, estima-se que somente cerca de 1% das pessoas com DC

nas Américas tem acesso ao tratamento antiparasitario?®.

Embora haja divergéncias quanto aos percentuais de cura no tratamento antiparasitario da DC,
existem evidéncias consistentes sobre a sua utilidade em ambas as fases da doenca (aguda e
crbnica) e em todas as formas clinicas da infeccdo cronica, uma vez que as lesbes organicas
dependem exclusivamente (fase aguda) ou pelo menos em parte (fase crénica) da presenca do
parasito?. Apesar da dificuldade de medir a cura em adultos com infecgdo cronica, a maioria
dos estudos observacionais demonstrou melhores desfechos clinicos em pacientes tratados, em
comparagdo com pacientes ndo tratados?®. No entanto, uma vez que a DC progride para uma

fase avancada, o tratamento antiparasitario parece no ter beneficios clinicos®.

Ha consenso nas diretrizes clinicas internacionais de que o tratamento antiparasitario deve ser
oferecido a adultos com idade entre 19 e 50 anos sem cardiopatia chagasica avancada, sendo
opcional para maiores de 50 anos*31:323% Todavia, tal tratamento nio foi amplamente
implementado devido a uma série de barreiras: baixo conhecimento do provedor sobre a DC e
suas opcOes de tratamento; preocupacdes com os efeitos colaterais; baixo acesso aos cuidados
de salde para muitos pacientes com DC; falta de um teste direto de cura; barreiras

regulatdrias®*3>:3%,

Destaca-se como beneficios do tratamento antiparasitario, a prevengdo da transmissao
congénita futura em mées tratadas, cura sorolégica em bebés e criancas e a reducdo da
progressdo da doenca para formas avancadas em adultos®”38:3%40  Assim, o rastreamento
precoce, o diagnostico e o tratamento antiparasitario da DC podem ser considerados importantes

estratégias de sadde publica*.

Atualmente, o tratamento antiparasitario da DC ainda é restrito a dois medicamentos:
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Nifurtimox (NFX) e Benznidazol (BZN). Apesar da realizacdo de estudos para busca de novas
drogas, esses medicamentos sdo os Unicos com eficcia comprovada contra infecgdes por T.
cruzi*?. O BZN é geralmente preferido em relagdo ao NFX devido a sua melhor tolerabilidade,

penetracdo nos tecidos e possivel maior eficacia?®*,

No Brasil, 0 BZN é produzido somente pelo laboratério farmacéutico publico Lafepe, e €
ofertado de forma exclusiva e gratuita pelo Sistema Unico de Satde (SUS) nas apresentacdes
de comprimidos de 100 mg e 12,5 mg, conforme fluxo de dispensacdo do medicamento definido
pelas secretarias estaduais de satide****. De forma geral, a dose padrdo do BZN indicada para
tratamento da DC é de 5 mg/kg/dia por 60 dias. Em criangas, grupo que apresenta melhor
tolerancia ao medicamento, a dose de 10 mg/kg/dia por 60 dias também pode ser indicada®!44°,
No pais, as recomendacfes terapéuticas mais atuais para prescricdo desse medicamento estdo
disponiveis no Protocolo Clinico e Diretrizes Terapéuticas (PCDT) da DC, publicado em 2018%
(Figura 2).

Fase da doenca de Faixa etaria Tratamento etioldgico
Chagas
Aguda Todas as faixas 12 linha: benznidazol
etarias 22 linha: nifurtimox
Crbnica indeterminada | Criangas e 12 linha: benznidazol
ou digestiva adolescentes 22 linha: nifurtimox
Adultos < 50 12 linha: benznidazol
anos Nao usar nifurtimox
Adultos > 50 N3ao tratar de rotina**
anos
Cronica cardiaca Todas as faixas Decisdao compartilhada: oferecer
(fases iniciais*) etarias possibilidade de tratamento, sendo tratar
com benznidazol ou ndo tratar alternativas
validas
Na&o usar nifurtimox
Cronica cardiaca Todas as faixas Nao tratar
(doenga avangada) etdrias

*Entende-se por cardiopatia chagasica em fases iniciais: casos com alteragdes no eletrocardiograma (ECG), com fragio de ejecdo
(FE) > 40%, auséncia de insuficiéncia cardiaca (IC) e auséncia de arritmias graves. **Decisio compartilhada com o paciente para o
tratamento do benznidazol no caso de n3o haver contraindicacbes

Figura 2. Recomendacdes terapéuticas para tratamento antiparasitario da DC.
Fonte: Ministério do Satde (Brasil), 2018%.
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A descontinuacdo do tratamento devido a eventos adversos normalmente varia de 15% a
20%2°. Os eventos adversos sdo mais frequentemente observados em adolescentes e adultos do
que em bebés e criancas?’*®4’. Normalmente, a tolerancia ao tratamento ¢ satisfatoria e os
pacientes ndo demonstraram efeitos colaterais graves®’*’8, Embora casos com efeitos
colaterais graves sejam ocasionalmente relatados, eles geralmente estdo associados a

dificuldades em buscar atendimento médico oportuno ou receber atendimento adequado?®.

Apesar do perfil toxicologico e dos efeitos colaterais do BZN, dados de estudos clinicos e 0 uso
extensivo da droga na América Latina indicam que o medicamento pode ser usado com

seguranga com manejo e monitoramento adequados?®.

1.2 Assisténcia ao paciente com DC

Apesar das redugdes substanciais na prevaléncia e incidéncia da DC nas Ultimas décadas, essa
doenca ainda impde uma grande carga social, econdmica e de salde publica na maioria dos
paises latino-americanos. A assisténcia aos pacientes com DC ainda é um desafio para os
sistemas de salde, sendo o atendimento adequado dos pacientes em todos os niveis de atencdo
uma necessidade ndo atendida na maioria dos paises*. Estima-se que nas Américas, menos de
10% das pessoas com DC sé@o diagnosticadas e somente cerca de 1% dos doentes recebe

tratamento antiparasitario®®.

E recomendado que individuos com DC (sintométicos e assintomaticos) sejam acompanhados
pelos servigos de salde por meio de uma a duas consultas médicas por ano para deteccdo
precoce da progressao clinica da doenca e tratamento precoce das complicacdes viscerais. Esse
acompanhamento deve ser mantido mesmo ap6s concluido o tratamento antiparasitario.
Destaca-se que 0 acompanhamento regular do paciente com DC pode ajudar a descartar outros
fatores de risco para doencas cardiovasculares e, potencialmente, promover habitos de vida

saudaveis®.

No Brasil, de acordo com Il Consenso Brasileiro em Doenca de Chagas®, os portadores da FCI,
que representam em torno de 70% das pessoas com DC, devem ser atendidos,
preferencialmente, nos servigos de Atencdo Primaria a Saude (APS), sendo recomendada a
realizacdo de avaliagdo médica e ECG convencional uma vez por ano. Caso seja constatada a

evolugdo da doenca, os casos devem ser encaminhados para servicos de salde de maior
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complexidade, com vistas a orientacdo mais precisa para manejo integrado com as equipes da
APS*,

O PCDT da DC também recomenda o0 acompanhamento longitudinal dos pacientes com DC na
APS por meio de consultas médicas periodicas e realizacdo de exames complementares, como
0 ECG, independentemente do tratamento etiolégico ser realizado ou ndo. Pacientes com

quadro clinico grave devem ser encaminhados para os servicos de sadde especializados*.

Quanto ao tratamento antiparasitario, recomenda-se a realizacdo do tratamento dos pacientes
clinicamente estaveis com BZN no ambito da APS, sendo que esses pacientes devem ser
avaliados periodicamente, com especial atencdo aos eventos adversos. Em casos de eventos
adversos graves e progressao da doenca, deve ser considerado o encaminhamento para servigos
especializados. Ja o tratamento com NFX, quando indicado, deve ser realizado em servigos
especializados®.

Na perspectiva da integralidade do cuidado em salde para popula¢des com DC, sem perdas de
oportunidades de diagnostico e tratamento®, observa-se a necessidade premente de superar
problemas operacionais dos sistemas de salde, que devem estar preparados para 0 manejo
longitudinal, qualificado e oportuno dessa doenca tanto na fase aguda, quanto cronica®. Entre
0s problemas que devem ser superados para a assisténcia adequada as pessoas com DC, destaca-
se, além da dificuldade do acesso aos servicos de saude por populacBes com maior
vulnerabilidade social, a falta de conhecimento dos profissionais de salude em relacdo a
doenca®.

De acordo com a Organizacdo Pan-Americana da Saude (OPAS), quando os sintomas
apresentados pelas pessoas sdo sugestivos da DC em seus diversos estagios, a suspeita clinica
ou o diagnostico da doenca é muito raro, mesmo em areas endémicas. Além disso, em geral,
médicos e trabalhadores de salde pouco ou nada sabem sobre as indica¢fes e os resultados

esperados do tratamento antiparasitario da DC®2.

Estudos realizados em paises endémicos>3°*°>657 ¢ njo endémicos®®>%€%61 mostraram a falta
de conhecimento dos profissionais de saude sobre DC e apontaram isso como uma barreira a

assisténcia adequada as pessoas acometidas pela doenca.
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1.3 Uso dos servicos de saude

O uso ou utilizacdo dos servicos de saude é considerado um comportamento complexo,
determinado por uma grande variedade de fatores, que compreende todo contato direto
(consultas médicas, hospitalizacbes) ou indireto (realizagdo de exames preventivos e

diagndsticos) do individuo com os servicos de satide®,

Esse comportamento é considerado um importante marcador para avaliar 0 acesso e a equidade
em saude®*, visto que representa o centro de funcionamento dos sistemas de salde, e resulta da
interacdo de fatores como a necessidade e a percepc¢do desta sob a 6tica do usuario, e a oferta

disponivel de servigos®2%2,

Estudos sobre o uso dos servicos de saude possibilitam a producdo de bases para o
planejamento, a (re)formulacdo e o gerenciamento de politicas de sa(ide®®, sendo que para
melhor compreensdo da relacdo entre o uso dos servicos de saude e seus determinantes

recomenda-se 0 uso de modelos tedricos explicativos.

Segundo o0 Modelo Comportamental do Uso dos Servigos de Satide de Andersen & Davidson®
(Figura 3), modelo tedrico recomendado para estudos que também contemplam determinantes
contextuais, 0 uso dos servicos de saude é influenciado, nos niveis contextual e individual, pelos
seguintes componentes: caracteristicas predisponentes (condi¢fes existentes que predispdem
os individuos a usar ou ndo os servi¢os de salde, mesmo que essas condi¢fes ndo sejam
diretamente responsaveis pelo uso); fatores capacitantes (condi¢des que facilitam ou
dificultam o uso de servicos de salde); e necessidade (condi¢des reconhecidas pelos individuos
ou prestadores de servicos de salde como demandantes de cuidados em saude). Esses
componentes modulam o comportamento em salde (praticas pessoais em salde que
influenciam o estado de saude de um individuo) e os desfechos em saude de um individuo
(estado de saude percebido de um individuo; estado de salude avaliado por um profissional de

salde; satisfagdo do individuo em relacdo aos cuidados em salude que recebe).

Destaca-se que até o presente momento, ndo foram identificados estudos sobre o uso dos

servicos de saude por pessoas com DC.



25

s Lo o o 2 e Health
Contextual Characteristics Individual Characteristics " Outcomes
Behaviors
A Y
Predisposing —» Enabling — Need Predisposing — Enabling — Need Personal health Perceived
practices health
Demographic Health policy Environmental Demographic Financing Perceived |
’ — > Processof | Evaluated
Social Financing Population Social Organization Evaluated medical care health
‘ ‘ health indices ‘ ‘ |
Beliefs Organization Beliefs Use of Consumer

personal satisfaction

health services

Figura 3. Modelo Comportamental do Uso dos Servigos de Saude de Andersen & Davidson.
Fonte: Andersen & Davidson, 200754,

1.4 Coorte SaMi-Trop

A coorte SaMi-Trop (Centro de Pesquisa em Biomarcadores em Doencas Negligenciadas
Tropicais de Sdo Paulo/Minas Gerais) trata-se de estudo de coorte prospectivo envolvendo
pacientes com DC residentes em uma area endémica para doenca no estado de Minas Gerais.
Essa area é composta por 21 municipios e localiza-se em duas regides remotas do estado: Norte
de Minas e Vale do Jequitinhonha®®®’.

Esse estudo, resultante da cooperacdo entre quatro universidades publicas brasileiras:
Universidade de Sdo Paulo (USP), Universidade Federal de Minas Gerais (UFMG),
Universidade Federal de S&o Jodo del-Rey (UFSJ) e Universidade Estadual de Montes Claros
(Unimontes), é financiado pelo National Institute of Health (NIH), e tem como principal
objetivo identificar biomarcadores de predicdo do risco de progressdo e morte na DC®57,
Outros estudos, com diferentes delineamentos, também estéo sendo desenvolvidos com dados
da coorte SaMi-Trop a fim de ampliar o conhecimento sobre DC e de contribuir para o
planejamento e (re)formulacdo de politicas publicas de saude voltadas para populacGes

acometidas pela doenca.

Os participantes da coorte SaMi-Trop sdo individuos com idade maior ou igual a 18 que
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autorrelataram ser portadores da DC durante a realizagcdo do exame de ECG pela Rede de
Telessaude do Estado de Minas Gerais e que apresentaram sorologia positiva para doenga. Os
individuos incluidos na coorte participaram de duas avaliacbes até o presente momento

(baseline e primeiro follow-up), com intervalo de dois anos entre elas®®,

No baseline (2013 a 2014) participaram 2.157 individuos. No primeiro follow-up (2015 a 2016),
1.709 individuos foram acompanhados. Entre uma etapa e outra houve 303 perdas (pessoas ndo
localizadas ou que recusaram a participar do follow-up) e 145 mortes®®. O segundo follow-up

iniciou-se em 2021 e encontra-se em andamento.

Durante as avaliacGes, a coleta de dados é realizada por meio de entrevista, afericdo de sinais
vitais, medicdo de peso e altura, exames laboratoriais e outros exames, como o ECG e
ecocardiograma. O detalhamento do método referente a coorte SaMi-Trop encontra-se descrito

em publicacdes prévias®®-58,
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2 OBJETIVOS

2.1 Objetivo geral

Analisar a assisténcia a saude de populagdes com doenca de Chagas em area endémica no
Brasil.

2.2 Objetivos especificos

= Estimar o percentual da populacdo com DC de Minas Gerais que teve acesso ao tratamento
antiparasitario e descrever o perfil das prescricdes do BZN no estado.

= Avaliar a prevaléncia e os fatores contextuais e individuais associados ao ndo uso dos

servicos de saude no Ultimo ano por pessoas com DC de uma area endémica no Brasil.

= Explorar os desafios dos médicos de familia para fornecer assisténcia aos pacientes com DC
em regido endémica no Brasil com alta cobertura de servigos publicos de APS.
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3 METODOLOGIA

Esta tese foi composta por trés produtos cientificos (artigos), sendo que diferentes métodos

foram adotados em cada um.

O primeiro artigo trata-se de um estudo transversal que analisou dados secundarios referentes
a prescricdo médica e dispensacdo do BZN para tratamento da DC no estado de Minas Gerais
no periodo de 2009 a 2019. Foram conduzidas analises descritivas e calculadas estimativas,

frequéncias e médias.

O segundo artigo trata-se de um estudo multinivel organizado com base no Modelo
Comportamental do Uso dos Servigos de Satde de Andersen & Davidson. Os dados contextuais
foram coletados em bancos de dados oficiais de acesso publico do governo brasileiro, em nivel
municipal. Os dados individuais foram provenientes do primeiro follow-up da coorte SaMi-
Trop. Na analise, foi conduzida Regressdo de Poison com Variancia Robusta e estimada a

Razéo de Prevaléncia (RP).

O terceiro artigo trata-se de um estudo qualitativo. Um grupo focal com 15 médicos de familia
foi realizado em um municipio participante da coorte SaMi-Trop. Os dados foram analisados

por meio da técnica de analise de contetdo do tipo tematica.

Detalhes referentes a conducédo desses estudos estdo descritos na se¢cdo método de cada um dos

artigos apresentados a seguir.
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4 PRODUTOS

4.2 Produto 1: Artigo intitulado Tratamento antiparasitario da doenca de Chagas no estado
de Minas Gerais: acesso e perfil das prescrigdes médicas, em fase de construcéo.

4.3 Produto 2: Artigo intitulado Failure to use health services by people with Chagas disease:
multilevel analysis of endemic area in Brazil, formatado para submissdo ao periédico PLOS
Neglected Tropical Diseases.

4.4 Produto 3: Artigo intitulado Challenges in the care of patients with Chagas disease in the
Brazilian public health system: A qualitative study with primary health care doctors, publicado
no periodico PLOS Neglected Tropical Diseases em  09/11/2020. DOI:
10.1371/journal.pntd.0008782.
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4.1 PRODUTO 1

Tratamento antiparasitario da doenca de Chagas no estado de Minas Gerais: acesso e
perfil das prescri¢cdes médicas

Titulo resumido: Tratamento antiparasitario da doenca de Chagas

Resumo

Este estudo teve como objetivo estimar o percentual da populacdo com doenca de Chagas (DC)
de Minas Gerais que teve acesso ao tratamento antiparasitario e descrever o perfil das
prescricdes do Benznidazol (BZN) no estado. Trata-se de um estudo transversal que analisou
dados secundarios referentes a prescricdo médica e dispensacdo do BZN para tratamento da DC
em Minas Gerais no periodo de 2009 a 2019. Para célculo da estimativa do percentual da
populacdo com DC que teve acesso ao tratamento antiparasitario no periodo foi considerado o
namero total de prescri¢cbes/dispensacdes do BZN no periodo e 0 numero estimado de pessoas
com DC para o estado. A andlise do perfil das prescricbes do BZN foi realizada por meio das
seguintes variareis: sexo, faixa etaria, indicacdo do tratamento, dose e alteracdo cardiaca. Os
resultados mostraram que 0,28% da populacao geral estimada com DC para o estado de Minas
Gerais (444.545) teve acesso ao tratamento antiparasitario no periodo de 2009 a 2019 e 0,26%
da populacéo estimada com DC com menos de 50 anos (321.404) teve acesso a esse tratamento
na fase cronica da doenca. O perfil das prescricdes do BZN caracterizou-se por destinar-se, em
sua maioria, a pacientes do sexo feminino (52,4%), adultos com menos de 50 anos (65,9%),
com a forma crénica indeterminada (86,7%) e com o predominio da alteracdo cardiaca maior
(55,3%) quando presente alteracdo cardiaca. Mais de um terco (36%) das prescri¢cbes do BZN
para tratamento da DC em Minas Gerais apresentaram dose insatisfatéria conforme as
recomendacdes terapéuticas vigentes para o periodo. Os resultados deste estudo apontaram que
o0 percentual estimado da populacdo com DC de Minas Gerais que teve acesso ao tratamento
antiparasitario é inferior a estimativa de tratamento para areas endémicas, que ja € considerada
muito baixa. O desconhecimento de profissionais médicos sobre o manejo clinico da doenga
pode ser uma das barreiras ao tratamento oportuno da DC no estado.

Palavras-chave: Doenca de Chagas. Tratamento. Benznidazol.
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Introducéo

A doenca de Chagas (DC) é uma doenca parasitaria, sisttmica e crdnica causada pelo
protozoario Trypanosoma cruzi (T. cruzi) que apresenta fatores de risco fortemente associados
a condicdes socioeconémicas desfavoraveis. Endémica em 21 paises das Américas, a DC afeta
aproximadamente seis milhdes de pessoas, a maioria delas nas &reas endémicas de paises latino-
americanos. Com incidéncia anual de 30.000 casos, a DC causa, em media, cerca de 12.000
mortes por ano. Estima-se que 8.000 recém-nascidos sao infectados, anualmente, pelo T. cruzi

durante a gestagéo?,

No Brasil, a prevaléncia da DC é em torno de 0,6%, o que corresponde a mais de 1,1 milhdo de
individuos infectados?. O pais representa uma das principais areas endémicas da DC no mundo?,
sendo Minas Gerais o0 estado que apresenta o maior nimero de 6bitos por DC no pais e o terceiro
maior coeficiente médio de mortalidade pela doenca (5,75/100 mil habitantes)?. O estado de
Minas Gerais € endémico para DC*° e constitui o territorio onde foi descoberto, no inicio do

século XX, o agente causal da doenca®.

Embora as taxas anuais de incidéncia e prevaléncia da DC tenham caido nos Gltimos anos como
resultado das medidas de controle e melhorias na qualidade de vida da populacéo, o diagnéstico
e o tratamento antiparasitario da doenca ainda sdo considerados grandes desafios para 0s
sistemas de salde de paises endémicos’® e ndo endémicos®!°. Estima-se que nas Américas,
menos de 10% das pessoas com DC sdo diagnosticadas e somente cerca de 1% dos doentes
recebe tratamento antiparasitariol’. O objetivo desse tratamento é eliminar o parasito e,
consequentemente, melhorar os desfechos clinicos no paciente e interromper o ciclo de

transmissdo congénita da doenca??.

O tratamento antiparasitario da DC é restrito a dois medicamentos: Nifurtimox (NFX) e
Benznidazol (BZN). Apesar da realizacdo de estudos para busca de novas drogas, esses
medicamentos ainda sdo os tnicos com eficacia comprovada contra infecces por T. cruzit®. O
BZN é geralmente preferido em relagcdo ao NFX devido a sua melhor tolerabilidade, penetracéo

nos tecidos e possivel maior eficaciat®!,

No Brasil, 0 BZN é produzido somente pelo laboratério farmacéutico publico Lafepe, e é

ofertado de forma exclusiva e gratuita pelo Sistema Unico de Saude (SUS) nas apresentagdes
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de comprimidos de 100 mg e 12,5 mg, conforme fluxo de dispensacdo do medicamento definido
pelas secretarias estaduais de saude!>!®. A dose padrdo do BZN indicada para tratamento da
DC é de 5 mg/kg/dia por 60 dias. Em criancas, grupo que apresenta melhor toleréncia ao

medicamento, a dose de 10 mg/kg/dia por 60 dias também pode ser indicada 3178,

As recomendacdes para prescri¢cdo do BZN no pais estao disponiveis em Consensos Brasileiros
em DC3'" e no Protocolo Clinico e Diretrizes Terapéuticas (PCDT) da DC*. O tratamento da
DC com BZN estéa indicado, de modo geral, para todos os individuos na fase aguda da doenca
e para os individuos com forma crénica indeterminada (FC1)>'"® com menos de 50 anos®?8,
Esse tratamento deve ser realizado, idealmente, na Atengdo Priméria & Saude (APS), a fim de
facilitar o acesso das pessoas com DC que podem se beneficiar com o tratamento
antiparasitario®*. Apesar do perfil toxicoldgico e dos efeitos colaterais do BZN, dados de
estudos clinicos e 0 uso extensivo da droga na América Latina indicam que o medicamento

pode ser usado com seguranga com manejo € monitoramento adequados®®.

Considerando que o tratamento com BZN é relevante para reducdo da morbimortalidade por
DC, bem como as barreiras para 0 acesso ao tratamento, estudos sobre o acesso ao tratamento
antiparasitario da DC e perfil das prescricbes médicas do BZN poderdo contribuir para
implementacdo de estratégicas que visem promover o tratamento oportuno da doenga. Assim,
0 objetivo deste estudo foi estimar o percentual da populacdo com DC de Minas Gerais que teve

acesso ao tratamento antiparasitario e descrever o perfil das prescri¢des do BZN no estado.

Materiais e Métodos

Trata-se de um estudo transversal que analisou dados secundarios referentes a prescricdo
médica e dispensacgdo do BZN para tratamento da DC no estado de Minas Gerais no periodo de
2009 a 2019.

Minas Gerais € quarto maior estado brasileiro em extensdo territorial (586.528 Km2) e o
segundo mais populoso (21.292.666 habitantes)!®. O estado possui 853 municipios divididos
em 14 macrorregides e 89 microrregides de saiude?®. A maioria dos municipios de Minas Gerais
é de pequeno e médio porte, rural e apresenta 100% de cobertura da Estratégia Satde da Familia
(ESF)?L. A ESF ¢ o principal modelo da APS no Brasil e fornece cuidados de salde para a

populacédo de um territorio definido. Os servicos sdo prestados por uma equipe que tem na sua
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composi¢do um médico, um enfermeiro, um técnico ou auxiliar de enfermagem e Agentes
Comunitarios de Satide??. Em relagdo a DC, Minas Gerais ¢ considerado endémico para doenca,
sendo o estado que apresenta 0 maior nimero de 6bitos por DC no Brasil e o terceiro maior
coeficiente médio de mortalidade (5,75/100 mil habitantes)*®. Devido & auséncia de registros
referentes aos casos da DC cronica em Minas Gerais, ndo ha dados fidedignos que representem
a magnitude da doenga no estado. A notificacdo da DC crénica se tornou compulséria em Minas

Gerais somente a partir de 2018%3, e no Brasil a partir de 20207,

Os dados analisados neste estudo foram provenientes do banco de dados da Secretaria de Estado
da Salde de Minas Gerais (SES-MG), obtido no més agosto de 2020, ap6s solicitacdo ser
autorizada pela Coordenacdo de Zoonoses e Vigilancia de Fatores de Risco Bioldgicos da SES-
MG. Esse banco ¢ alimentado por meio dos dados registrados na “Ficha de solicitagdo do BZN
para o tratamento de pacientes com DC”, formuldrio de apresentacdo obrigatéria para
dispensacdo do medicamento. Esse formulario é preenchido pelo profissional médico no ato da
prescricdo do BZN e entregue, junto com outros documentos, a uma das Unidades Regionais
de Satde da SES-MG para dispensacdo do medicamento?. Destaca-se que no Brasil, a oferta
do BZN ocorre exclusivamente pelo SUS, sendo o fluxo de acesso ao medicamento definido
pela secretaria de satide de cada estado®>®

Para este estudo, foram considerados todos os registros realizados no banco de dados da SES-
MG no periodo de 2009 a 2019. Esses registros se referem a todas as prescri¢cdes médicas do
BZN para tratamento da DC no estado cuja dispensacdo do medicamento foi realizada pela
SES-MG no periodo. Destaca-se que nesse banco ndo ha registros das prescricdes/dispensacdes
do BZN realizadas antes do ano de 20009.

Para célculo do numero de prescri¢des/dispensacdes do BZN no periodo, considerou-se a soma
simples do nimero de prescri¢cdes/dispensacdes a cada ano, sendo o resultado apresentado por
meio de frequéncia simples e relativa para o estado e para cada uma das suas 14 macrorregides

de salde.

Para estimar o percentual da populagcdo com DC de Minas Gerais que teve acesso ao tratamento
antiparasitario, inicialmente, foi calculado o nimero estimado de pessoas com DC no estado e
nas macrorregides de saude. Para isso, foram utilizados a estimativa da populagéo residente em

Minas Gerais e nas macrorregides de sadde do estado para o ano de 2019%° e o parametro de
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2,1%, que corresponde a prevaléncia estimada da DC no estado?’.

O calculo da estimativa do percentual da populacdo geral com DC de Minas Gerais que teve
acesso ao tratamento antiparasitario no periodo de 2009 a 2019 apresentou, no humerador, o
namero total de prescri¢des/dispensacdes do BZN no periodo e, no denominador, o nimero
estimado de pessoas da populacgdo geral com DC.

A estimativa do percentual da populacdo com DC < 50 anos que teve acesso ao tratamento
durante a fase cronica da doenca foi calculada considerando, no humerador, o nimero total de
prescri¢oes/dispensacdes do BZN no periodo analisado para pessoas com DC cronica com idade

< 50 anos e, no denominador, 0 nimero estimado de pessoas com DC < 50 anos.

A fim de descrever o perfil das prescricdes do BZN em Minas Gerais, foi realizada a analise
dos dados registrados no banco de dados da SES-MG referentes a cinco variéveis, que foram
categorizadas: sexo (feminino; masculino), idade (crianca: < 12 anos; adolescente: > 12 anos e
< 18 anos; adultos < 50 anos: > 18 anos e < 50 anos; adultos > 50 anos: > 50 anos), indicacao
de tratamento (fase aguda; forma cronica indeterminada; forma cronica cardiaca; forma cronica
digestiva; reativacao; receptor de 6rgao; exposicao bioldgica; estudo clinico), dose (satisfatoria;

insatisfatoria) e alteracdo cardiaca (menor; maior).

A varidvel “dose” foi construida a partir dos dados referentes ao peso, nimero de comprimidos
(100 mg) e dias. A relagdo entre dose prescrita (numero de comprimidos x 100 x dias) e dose
preconizada (5 mg x peso x 60 dias) foi avaliada. Quando essa razdo resultou em 10% além da
margem inferior (< 90%) ou superior (> 110%) da orientacdo posoldgica padrdo preconizada

no Brasil (5 mg/kg/dia por 60 dias)*>'"8, ela foi considerada "insatisfatoria".

A variavel “alteracdo cardiaca” foi categorizada de acordo com as anormalidades identificadas
nos laudos de eletrocardiogramas (ECG) registrados no banco de dados da SES-MG. Essa
variavel foi classificada em “menor” e “maior” conforme os critérios do Codigo de
Minnesota?®2°, As alteraces cardiacas menores se referem as anormalidades menores do ECG
e incluiram: bloqueio atrio-ventricular de 1° ou 2° graus; excitacdo ventricular prolongada;
repolarizagao ventricular prolongada; alteragdes menores e isoladas em onda Q e anormalidades
em segmento ST ou onda T; hipertrofia ventricular sem anormalidade de segmento ST ou T;

dilatacdo de atrio esquerdo; frequentes batimentos prematuros atriais ou ventriculares e
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bloqueios fasciculares. Ja as alteracfes cardiacas maiores se referem as anormalidades maiores
do ECG e incluiram: possivel infarto antigo (onda Q com anormalidade de onda ou menor Q
com anormalidade de onda e alteracBes concomitante de segmento ST ou onda T); blogueio
intraventricular completo (direito, esquerdo ou inespecifico); frequentes batimentos prematuros
supraventriculares ou ventriculares prematuros; anormalidade isolada de segmento ST ou de
onda T; fibrilacéo atrial ou flutter ou taquicardia supraventricular ou outras arritmias maiores;
anormalidades de conducdo atrioventricular ou uso de marcapasso; ou onda QT prolongada (QT

index > 115%); hipertrofia ventricular esquerda ou direita2°,

A andlise dos dados foi realizada por meio do programa Statistical Package for the Social
Sciences (SPSS), versao 20.0 (SPSS for Windows, Chicago, EUA). Foram conduzidas analises
descritivas e calculadas frequéncias (absolutas e relativas) e médias. o software QGIS versédo
3.10 (Sistema de Informacdo Geogréfica, Projeto Open Source Geospatial Foundation),
disponivel gratuitamente em http://qgis.osgeo.org, foi utilizado para mapear o percentual da

prescricdo/dispensacdo do BNZ nas macrorregides de saude do estado de Minas Gerais.

Este estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade Estadual de
Montes Claros (Parecer n°. 4.877.734).

Resultados

No periodo de 2009 a 2019, foram registradas 1.246 prescri¢des médicas/dispensaces do BZN
para tratamento da DC em Minas Gerais (média de 103,84 por ano). Neste periodo ndo houve

o registro de prescricao/dispensacdo do medicamento NFX no estado.

Do total de prescricdes/dispensacdes do BZN registradas no estado no periodo analisado, o
maior percentual de registros foi observado na macrorregido de saide Norte (n = 1.062; 85,2%)
e 0 menor percentual na macrorregido de saude Leste (n = 2; 0,2%) (Figura 1). Dos 853
municipios do estado de Minas Gerais, houve o registro de prescricao/dispensacdo do BZN em
138 municipios (16,2%). Entre esses municipios, Mato Verde, localizado na macrorregido de
salude Norte, apresentou 0 maior percentual de prescricdo/dispensacdo no estado (n = 145;
11,6%).
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Figura 1. Distribuicdo do percentual das prescri¢es/dispensacdes do BZN para

tratamento da DC em Minas Gerais por macrorregiao de satde, Brasil, 2009 a 2019 (n =

1.246).

Em Minas Gerais, estima-se que ha em torno de 444.545 pessoas com DC, sendo 321.404 com

idade < 50 anos. As macrorregifes de satude Centro, Sul e Norte apresentaram o0 maior nimero

estimado de pessoas com a doenca no estado (Tabela 1).

Quanto ao acesso ao tratamento antiparasitario da DC no periodo de 2009 a 2019, estima-se

que 0,28% da populacéo geral com DC para o estado de Minas Gerais teve acesso ao tratamento

antiparasitario no periodo e 0,26% da popula¢do com DC com menos de 50 anos teve acesso a

esse tratamento na fase crénica da doenca. A macrorregido de saude Norte apresentou 0s
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maiores percentuais estimados de popula¢do com DC com acesso ao tratamento antiparasitario

no periodo analisado (Tabela 1).

Tabela 1. Estimativa da populacéo geral e da populagéo < 50 anos com DC e do percentual
dessas populagdes com acesso ao tratamento antiparasitario. Macrorregifes de satde do
estado de Minas Gerais, Brasil, 2009 a 2019.

Macrorregides de | Estimativa  do | Estimativa do % | Estimativa  do | Estimativa do % de
Salde ndmero de | de pessoas com DC | ndmero de | pessoas com DC < 50
pessoascom DC | com acesso ao | pessoas com DC | anos com acesso ao
tratamento < 50 anos tratamento
antiparasitario antiparasitario na
fase cronica
Centro 139.369 0,05 101.839 0,03
Centro Sul 16.610 0,02 11.646 0,03
Jequitinhonha 8.561 0,22 6.482 0,19
Leste 14,514 0,01 10.398 0,01
Leste do Sul 14.609 0,02 10.376 0,00
Nordeste 17.508 0,03 12.794 0,01
Noroeste 14.825 0,09 10.924 0,07
Norte 35.379 3,00 26.860 2,71
Oeste 27.133 0,03 19.548 0,02
Sudeste 35.219 0,07 24.286 0,06
Sul 59.072 0,01 41.459 0,002
Triangulo do Norte 27.425 0,07 19.806 0,08
Triangulo do Sul 16.594 0,04 12.173 0,02
Vale do Aco 17.727 0,02 12.813 0,00
Minas Gerais 444.545 0,28 321.404 0,26

Em relacdo ao perfil das prescri¢cdes do BZN para tratamento da DC no estado, foi identificada
uma maior prescri¢do para pessoas do sexo feminino (52,4%), adultos < 50 anos (65,9%) e
pessoas com a FCI (86,7%). A média da idade das pessoas com prescrigdo do tratamento foi de
45,8 (£10,6). A prescricao do tratamento para mulheres em idade fértil correspondeu a 34,2%
das prescricbes. Entre as prescri¢es para pacientes com registro de alteracdo cardiaca, a
maioria foi para pacientes com alteragdo cardiaca maior (55,3%). Mais de 60% das prescrigdes

apresentaram dose satisfatoria para o tratamento da doenca (Tabela 2).
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Tabela 2. Perfil das prescrigdes do BZN para tratamento da DC no estado de Minas
Gerais, Brasil, 2009 a 2019 (n = 1.246).

Variaveis n (%)
Sexo*
Feminino 644 (52,4)
Masculino 586 (47,6)
Faixa etaria*
Crianca 5(0,4)
Adolescente 6 (0,5)
Adulto < 50 anos 811 (65,9)
Adulto > 50 anos 408 (33,2)
Indicacéo de tratamento*
Fase aguda 1(0,1)
Forma crénica indeterminada 1.080 (86,7)
Forma crénica cardiaca 58 (4,7)
Forma crénica digestiva 3(0,2)
Reativacio 4(0,3)
Receptor de 6rgéo 67 (5,4)
Exposicao bioldgica 4(0,3)
Estudo clinico 3(0,2)
Alteracao Cardiaca*
Menor 170 (44,7)
Maior 209 (55,3)
Dose*
Satisfatéria 764 (64,0)
Insatisfatoria 430 (36,0)

*Variagdo do n = 1.246 devido a falta de informagdes

Discussao

Em éareas endémicas, a cobertura do tratamento antiparasitario da DC é considerada muito
baixa, atingindo cerca de 1% dos casos estimados°. No Brasil, essa cobertura é desconhecida.
Porém, neste estudo, foi possivel estimar o percentual da populagdo com DC com acesso ao
tratamento antiparasitario para o estado de Minas Gerais, que corresponde a uma das principais
areas endémicas da DC no Brasil?’, além de ser o estado que apresenta 0 maior nimero de

Obitos e o terceiro maior coeficiente médio de mortalidade pela doenca no pais*3L.

De acordo com este estudo, a estimativa de pessoas com DC com acesso ao tratamento
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antiparasitario em Minas Gerais no periodo analisado correspondeu a menos de um terco da
estimativa de tratamento para areas endémicas. Esse resultado poderia ser ainda menor caso
tivesse sido considerado o nimero de pessoas com tratamento realizado, visto a possibilidade
de abandono do tratamento devido as reacdes adversas ao uso do medicamento®?. Ressalta-se
que a descontinuacdo do tratamento antiparasitario com o BZN devido a eventos adversos

normalmente varia de 15% a 20%.

Estudo realizado com 1.812 pacientes com DC residentes em duas regiGes de Minas Gerais
endémicas para doenca apontou que 27,2% dos pacientes referiram uso prévio do BZN*3, N&o
foram identificados estudos realizados em outros estados brasileiros que estimaram o percentual
da populacdo com DC com acesso ao tratamento antiparasitario, o que impossibilitou
comparacOes dessa natureza. Entretanto, destaca-se que os estados brasileiros que mais
receberam comprimidos de BZN 100 mg nos ultimos cinco anos (2016 a 2020) foram: Para
(331.200 comprimidos), Minas Gerais (176.100 comprimidos), Bahia (128.100 comprimidos)
e S30 Paulo (108.200 comprimidos).

Para adultos com DC crénica, o beneficio do tratamento antiparasitario é incerto e a incidéncia
de eventos adversos é em torno de 50%, apesar de raramente conferirem gravidade®*®. Porém,
em adultos < 50 anos com a FCl, as vantagens do tratamento parecem superar as desvantagens,
e a evidéncia de prevencéo de doenca cardiaca ¢ maior®!8, Assim, de acordo com os Consensos
Brasileiros em DC e do PCDT da DC3!"18 ¢ tratamento de adultos com a FCI com BZN deve
ser considerado. No estado de Minas Gerais, estima-se que menos de 0,3% dos adultos com DC
< 50 anos tiveram acesso ao tratamento antiparasitario na fase cronica da doenca. Na Espanha,
pais ndo endémico para DC, foram tratados, no periodo de cinco anos, em apenas dois hospitais
de Barcelona, quase a metade (636) do nimero de adultos com DC cronica®® tratados em Minas

Gerais em 11 anos.

O reduzido percentual da populagdo com DC com acesso ao tratamento antiparasitario estimado
para Minas Gerais reforca a lacuna significativa entre a demanda por tratamento e as estimativas
de prevaléncia da DC, e evidencia o longo caminho a ser percorrido para o diagnéstico e

tratamento da doenca®., situacdo que, provavelmente, nfo é restrita ao estado de Minas Gerais.

A geografia e o contexto socioecondmico e cultural sdo determinantes do tratamento

antiparasitario da DC®C. De acordo com os achados deste estudo, mais de 85% das
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prescricdes/dispensacdes do BZN para tratamento antiparasitario da DC no estado de Minas
Gerais ocorreram na macrorregido de salde Norte. Essa macrorregido também apresentou a
maior estimativa de populacdo com DC com acesso ao tratamento antiparasitario no estado. A
macrorregido de salude Norte é composta por 86 municipios, sendo que a maioria deles é de
pequeno porte (79%), rural (80,2%) e apresenta 100% de cobertura da ESF (95,3%)?!. Destaca-
se que a maioria dos municipios com baixo Indice de Desenvolvimento Humano (IDH) de

Minas Gerais concentra-se nas macrorregides de satide Norte e Nordeste®,

Além da elevada demanda para o tratamento antiparasitario da DC, o que parece ter favorecido
a prescricdo do BZN na macrorregido de satide Norte foram a relacdo histdrica dessa regido
com a DC, devido a deteccao do primeiro caso humano da doenga em um dos seus municipios
(Lassance) em 1909%, e o fato dessa macrorregido ser referéncia para realizacdo de pesquisas
sobre DC no Brasil. Entre as pesquisas sobre DC em andamento nessa macrorregido de salde,
destaca-se a Coorte SaMi-Trop (Centro de Pesquisa em Biomarcadores em Doengas
Negligenciadas Tropicais de Sdo Paulo/Minas Gerais), coorte que acompanha quase dois mil
pacientes com DC em 21 municipios do Norte de Minas e Vale do Jequitinhonha desde o ano
de 2013%. Outros dois importantes projetos de pesquisa sobre DC, IntegraChagas Brasil e
CUIDA Chagas, coordenados pela Fundagdo Oswaldo Cruz (Fiocruz) também serdo realizados
na macrorregido de saide Norte®®%, Todos esses estudos tém o potencial de contribuir para
implementacdo de politicas publicas baseadas em evidéncias, efetivas e sustentaveis para

atencdo a saude das pessoas com DC em Minas Gerais.

A alta cobertura da ESF também pode ter contribuido para o maior percentual de prescri¢do do
tratamento antiparasitario nessa macrorregidao. A macrorregido de salde Norte apresenta a
maior cobertura da ESF do estado de Minas Gerais?'. Elevadas coberturas da ESF em Minas
Gerais foram relacionadas a uma menor desigualdade no acesso aos servigos de saude por
populages com maior vulnerabilidade social*. Estudo que investigou como o contexto social
contribuiu para o prognostico da DC em pacientes do estado, mostrou que pacientes com DC
residentes em municipios com maior cobertura da ESF apresentaram menores chances de
manifestar eventos cardiovasculares®’. No Brasil, a ESF facilitou o acesso da populacio a
assisténcia médica e ampliou o controle de algumas doengas infecciosas, inclusive em regides

rurais e remotas*?.

Em relacdo ao perfil das prescricbes do BZN no estado de Minas Gerais, a leve predominancia
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de prescri¢des destinadas ao sexo feminino (52,4%) pode estar relacionada ao fato, de que no
Brasil, as mulheres buscam e utilizam mais os servicos de saide do que os homens, por estarem
mais atentas ao seu proprio estado de salide*>*. Além disso, mais de 50% dos casos de DC

notificados no estado se referem ao sexo feminino®.

Ainda no que se diz respeito ao sexo feminino, este estudo apontou que mais de um terco do
total das prescri¢bes do tratamento antiparasitario da DC em Minas Gerais foram destinadas a
mulheres em idade fértil, apesar de ndo haver programa de rastreamento da DC entre mulheres
desse grupo no estado®l. Estima-se, que aproximadamente 1,8 milhdo de mulheres em idade
fértil estejam infectadas pelo T. cruzi na América Latina*. Em Minas Gerais, foi identificada a
prevaléncia de 0,5% em puérperas, sendo que prevaléncias mais elevadas foram observadas em
municipios da macrorregido de satde Norte (2,3% a 23%)*’. O tratamento antiparasitario da
DC em mulheres desse grupo representa uma importante estratégia de satde publica para o

controle da doenga, uma vez que contribui para reducéo da transmissdo vertical®.

Os achados deste estudo também mostraram que a maioria das pessoas com prescri¢cdo do BZN
no estado de Minas Gerais era adultos com menos de 50 anos e pessoas com a FCI da doenca.
No Brasil, o sucesso das acdes de controle da transmissdo da DC (vetorial e por transfuséo
sanguinea) contribuiu para uma maior prevaléncia de adultos com DC cronica no pais*®. A FCI
tem particular relevancia nesse contexto, por ser a forma clinica de maior prevaléncia na

doenca®®.

De acordo com os resultados deste estudo, a maioria das prescricdes médicas estava coerente
com as recomendacdes terapéuticas vigentes para o tratamento antiparasitario da DC no periodo
analisado - Consensos Brasileiros em DC de 2005 e 2015, e PCDT da DC de 2018>'78, Esse
apontamento ndo considerou a analise da variavel tempo de infeccdo (recente ou ndo), uma vez
que ndo havia dados disponiveis para isso. Entretanto, observou-se que quase um terco das
prescri¢cfes do BZN no estado foram para pacientes com alteracdo cardiaca, com o predominio
da alteracéo cardiaca maior, que indica importantes anormalidades no ECG?%, e mais de um
terco das prescricdes apresentaram dose insatisfatoria conforme as recomendacdes terapéuticas
vigentes para o periodo®"8, Destaca-se que, de modo geral, ndo ha recomendagfes para o
tratamento antiparasitario da DC em pacientes com a forma cardiaca da doenga®!"8,
Considerando esses achados e o reduzido percentual de prescricbes do BZN para pessoas com

DC em Minas Gerais, € possivel que uma das barreiras ao tratamento oportuno da DC no estado
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seja 0 desconhecimento de profissionais medicos sobre a doenca e sobre as recomendaces
terapéuticas vigentes para o tratamento antiparasitario.

Este estudo apresenta algumas limitagdes. Devido a indisponibilidade de dados e o
desconhecimento da magnitude da DC em Minas Gerais, ndo foi possivel estimar o percentual
da populacdo tratada (com tratamento antiparasitario com o BZN concluido), e nem usar
parametros diferentes para estimar o numero de pessoas com DC por faixas etérias e
macrorregides de saude. Além disso, ndo foi possivel identificar no estudo se os pacientes com
DC crbnica que tiveram acesso ao tratamento apresentavam infeccao recente ou tardia. Apesar
dessas limitacdes, o presente estudo foi realizado em um contexto de desconhecimento sobre o
acesso da populacdo com DC ao tratamento antiparasitario no estado de Minas Gerais e de
auséncia de dados fidedignos que permitem mensurar a magnitude da doenca no estado, o que

gera importantes implicagdes para as politicas publicas de atencdo a saude as pessoas com DC.

Conclui-se, a partir dos resultados deste estudo, que em Minas Gerais hd uma lacuna
significativa entre o acesso ao tratamento antiparasitario da DC e a estimativa de prevaléncia
da doenga no estado. Essa lacuna e incoeréncias nas prescricbes do BZN apontam que o
desconhecimento de profissionais médicos sobre 0 manejo clinico da doenca pode ser uma das
barreiras ao tratamento oportuno da DC no estado.
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Abstract

This study aimed to assess the prevalence and contextual and individual factors associated with
the non-use of health services in the last year by people with Chagas disease (CD) from endemic
area in Brazil. This is a multilevel study organized based on the Behavioral Model for the Use
of Health Services by Andersen & Davidson. Contextual data were collected from official
publicly accessible databases of the Brazilian government, at the municipal level. The
individual data came from the first follow-up of a Brazilian cohort that assessed patients with
CD in 21 municipalities in endemic area for the disease. The sample consisted of 1,160
individuals with CD. The dependent variable “use of health services in the last year” was
categorized as yes vs. no. The analysis was performed using Poisson regression with robust
variance. The prevalence of non-use of health services in the last year was 23.5% (1C95%: 21.1-
25.9). The contextual factor “larger population” (PR: 1.6; 95% CI = 1.2-2.0) and individual
factors related to the lower severity of the disease as a functional class without limitations (PR:
1.6; 95% CI = 1.2-2.1) and unaltered NT-proBNP levels (PR: 2.2; 95% CI = 1.3-3.6) increased
the prevalence of non-use of the health service in the last year by people with CD. The results
of this study showed that individual determinants are not isolated protagonists of the non-use
of health services in the last year by people with CD, which reinforces the need for public
policies based on the reduction of health inequities in populations affected by the disease.

Introduction

Chagas disease (CD) is a systemic and chronic parasitic infection caused by Trypanosoma cruzi
(T. cruzi) that predominantly affects poor and vulnerable populations. With globalization and
constant migratory flows, CD is present on almost every continent. It is estimated that in the
world more than 7,500 deaths from CD occur per year, and that approximately six million
people are infected with T. cruzi, most of them in endemic areas of Latin American countries
[1, 2, 3]. In the Americas, CD is the parasitic disease with the highest mortality burden and
disability-adjusted life years (DALYS) [3]. In Brazil it is estimated that the prevalence of CD is
around 0.6%, which corresponds to more than 1.1 million infected individuals [4]. This scenario
points to a major challenge for the country's health system: ensuring access to comprehensive

care for over a million people with CD [5].

Although annual rates of incidence and prevalence of CD have fallen as a result of measures to
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control and improve quality of life, care for patients with CD is still a major challenge for health
systems in endemic [6, 7] and non-endemic countries [8, 9]. It is recommended that individuals
with CD be followed-up by health services through one to two medical consultations per year
for the early detection of the clinical progression of the disease, treatment, and promotion of
healthy lifestyle habits [10, 11, 12]. It is noteworthy that assistance to patients with CD is
influenced by the economic and social context of the regions where patients live [13].

In Brazil, the recommendation is that individuals with CD should be followed-up longitudinally
in public Primary Health Care (PHC) services through periodic medical consultations, and
when necessary, be referred to specialized health services [12]. The use of health services in
the country is provided in three ways: public, private, and supplementary, with the public sector
being the main provider [14,15]. It is estimated that more than 70 % of the Brazilian population
depends on the Public Health System (SUS) for access to health care [16].

The use of health services is an important marker for assessing access and equity in health
systems [17]. In Brazil, people with chronic non-communicable diseases (NCDs) use health
services more than people without NCDs [18]. To date, studies on the non-use of health services
by people with CD have not been identified.

The assumed universality of access to the health system and the well-known social inequality
in Brazil offer interesting opportunities for analyzing the contextual and individual
determinants of the use of health services [19] by populations with neglected diseases in the
country. In this context, identifying groups of people with CD who are most vulnerable
regarding their health status, whether due to the unavailability of health services or the types of
behavior that lead to the non-use of available services [17], may contribute to the development
and implementation of effective public policies for the comprehensive care of populations with
CD. Thus, the aim of this study was to assess the prevalence and contextual and individual
factors associated with the non-use of health services in the last year by people with CD from

endemic area in Brazil.

Materials and methods

Study design
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This is a multilevel study organized based on the Behavioral Model of the Use of Health
Services by Andersen & Davidson [17]. Contextual data refer to the municipal level and were
collected from official publicly accessible databases of the Brazilian government. The
individual data came from the first follow-up of a prospective cohort study with patients with
CD called SaMi-Trop (Center for Research on Biomarkers in Neglected Tropical Diseases in
Séo Paulo / Minas Gerais).

The SaMi-Trop cohort is a multicenter study, funded by the National Institutes of Health (NI1H),
resulting from the cooperation between four Brazilian public universities: University of S&o
Paulo (USP), Federal University of Minas Gerais (UFMG), Federal University of Sdo Joédo del-
Rey (UFSJ) and State University of Montes Claros (Unimontes). The SaMi-Trop methodology

has been presented in detail in previous publications [20, 21].

Research environment

The SaMi-Trop cohort is developed in an endemic area for CD in the state of Minas Gerais,
Brazil. This area consists of 21 municipalities which are located in two remote regions of the
state: the northern region of the state and the Jequitinhonha Valley region. Minas Gerais was
the Brazilian state that had the highest number of deaths from CD in the last 10 years (more
than 11 thousand deaths). More than 10% of these deaths were registered in the municipalities
participating in the SaMi-Trop cohort [22]. Most of these municipalities were small in size,
with a high percentage of rural population and high social vulnerability [23]. In relation to the
health sector, most municipalities had 100% coverage of the Family Health Strategy (FHS)
which did not offer specialized services [24]. The FHS is the main PHC model in the country
and provides health care for the population of a defined territory. The services are provided by
a team that includes a doctor, a nurse, a nursing technician or assistant, and community health
workers [25]. In Brazil, PHC is the gateway to public health care, being offered in all
municipalities. The specialized services in contrast, are regionalized and organized into

municipalities with a larger population and better health structure [26].

Study population and recruitment

The cohort participants were individuals aged 18 or over who self-reported having CD during

an electrocardiogram (ECG) exam of a Brazilian telehealth program. The Telehealth Network
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of the state of Minas Gerais offers remote support to public PHC services through ECG reports
and teleconsulting in several areas of health [27]. The individuals included in the cohort

participated in two assessments to date, with an interval of two years between them.

At baseline, which took place from 2013 to 2014, 2,157 individuals participated. In the first
follow-up, which took place from 2015 to 2016, 1,709 individuals were assessed. Between one
stage and another there were 303 losses (people not located or who refused to participate in the
follow-up) and 145 deaths. A total of 1,709 individuals were considered eligible to participate
in this study, of which 150 were excluded from the analysis because they presented negative
serology for the anti-T. cruzi antibody, and 399 for not presenting an answer for the dependent

variable. Thus, 1,160 individuals were included in this study.

Variables and data sources

Based on the Behavioral Model of the Use of Health Services by Andersen & Davidson [17],
the use of health services in the last year was adopted as an outcome of interest in this study.
This variable was built from the question “How long has it been since your last medical
consultation related to CD?”, and later categorized into “use of health services in the last year”

(yes vs. no).

The choice of independent variables (contextual and individual) was also based on the
theoretical model of Andersen & Davidson [17]. According to this model, the use of health
services is influenced at the contextual and individual levels, by the following components:
predisposing characteristics (existing conditions that predispose individuals to use health
services or not, even if these conditions are not directly responsible for use); enabling factors
(conditions that facilitate or hinder the use of health services); and need (conditions recognized
by individuals or health service providers as health care demanders). These components
modulate health behavior (personal health practices that influence an individual's health status)
and an individual's health outcomes (perceived health status of an individual; health status
assessed by a health professional; and satisfaction of the individual in relation to the health care
they receive).

The contextual data of the 21 municipalities participating in SaMi-Trop came from official

publicly accessible databases of the Brazilian government: Atlas of Human Development in
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Brazil (Atlas do Desenvolvimento Humano no Brasil - AtlasBr) [23]; Ministry of Health
(Ministério da Saude - MS) [28] and Brazilian Institute of Geography and Statistics - Cities
(Instituto Brasileiro de Geografia e Estatistica - Cidades - IBGE Cidades) [29]. Data were
collected on six variables related to sociodemographic aspects, public health policies, and health
indicators. The contextual variables, with the exception of the Municipal Human Development
Index (MHDI) variable, are numeric and were dichotomized considering the 25th percentile
when it was a negative measure (low values indicated the best situation) or the 75th percentile
when it was a positive measure (high values indicated the best situation). The objective of this
dichotomization was to separate 25% of the better-off municipalities vs. 75% of the
municipalities in the worst situation, since the majority of the municipalities included in this

study had low socioeconomic status.

The individual variables came from the first follow-up of the cohort. In this stage, data were
collected through interviews, peripheral blood tests, and ECG and echocardiogram tests. The
interview included socio-demographic data, data on the clinical and therapeutic history of CD,

and data on lifestyle, quality of life, and the use of health services (Table 1).

Table 1. Characterization of the study variables based on the levels and components of
the Behavioral Models of the Use of Health Services by Andersen & Davidson.

Levels Components Variable Description Data source and
year
Level 1 Predisposing Population Indicates the number of | AtlasBr, 2010 [23]
Contextual people residing in the

characteristics
characteristics municipality (up to 31

thousand  people; >31
thousand people).
MHDI Measure composed of | AtlasBr, 2010 [23]

indicators of three
dimensions of human
development:  longevity,
education, and income.
Categorized according to
the index’s own
recommendation, and later,

dichotomized (high and

medium vs. low).




53

GINI Index Index that measures the | AtlasBr, 2010 [23]
degree of concentration of
income in a given group
(>0.464; up to 0.464).
Enabling Health insurance | Percentage of health plan | MS, 2017 [28]
Factors coverage beneficiaries in relation to
the population in a specific
area (up to 3%; >3%).
FHS coverage Percentage of the | MS, 2017 [28]
population  served by
Family Health Strategy
teams (<100%; 100%).
Need Child mortality Infant mortality rate per | IBGE  Cidades,
1,000 live births (>8.13; up | 2014 [29]
to 8.13).
Level 2 Predisposing Gender Female; Male. 1° follow-up
Individual characteristics Age Over 60; Up to 60 years. Cohort SaMi-
Characteristics Trop, 2015/2016
Color Self-declared skin color

(not white; white).

Marital status

Without

Stable union.

stable  union;

Literacy

No; Yes.

Enabling

Factors

Income

Up to 1 minimum wage;
Above 1 minimum wage
(dichotomized considering
the value of the minimum
wage in force in the country
at the time of data
collection (R$724.00 -

U$304.20).

Distance from

PHC service

Distance from the
individual's residence to the
nearest PHC service (more
than 100 km; 6 to 99 km; O

to 5 km).

Need

Diabetes mellitus

diabetes

(ves;

Self-report  of
diagnosis  mellitus

no).
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Hypertension

Self-report of diagnosis of
systemic arterial

hypertension (yes; no).

Functional class

Stratifies the degree of
limitation imposed by heart
failure for the individual's
daily activities [30] (with
limitations - classes Il, Ill
and IV; without limitations

- class I).

NT-proBNP

NT-proBNP
accurate discriminators of
the

levels are
diagnosis of heart
failure, powerful predictors
of death, and assist in the
risk  stratification of
patients with CD [31,32]

(altered; not altered).

Time since

diagnosis of CD

Self-report of the time since
diagnosis of CD (more than
10 years; 1 to 10 years; less

than 1 year).

Self-perceived

Negative; Positive.

Level 3

Health Behaviors

Personal

practices

health

health

Physical activity No; Yes.

Alcohol use Frequent use of alcohol
(consumed 3 to 5 times a
week/consumed every
day); Infrequent alcohol
use (did not
consume/consumed  less
than once a
week/consumed 1 to 2
times a week).

Smoking Smoker (smoked at the

time of data collection);
Non-smoker (ex-smokers
and those who had never

smoked)

1%t follow-up
SaMi-Trop
cohort, 2015/2016
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Statistical analysis

Initially, the differential loss was assessed by comparing the data of the included and excluded
individuals. The variables compared were gender, age and self-reported skin color. For this

assessment, descriptive and bivariate analyzes (chi-square test) were performed.

A descriptive analysis of the individual variables was subsequently performed, the absolute (n)
and relative (%) frequencies were estimated, and the bivariate analysis was performed using
Pearson's chi-square test. Individual variables with a value of p <0.20 were selected to initially

compose the multivariate model, respecting the entry by levels.

After confirming the absence of multicollinearity between contextual and individual variables
(correlation <0.7), Poison Regression analysis with Robust Variance was performed. For the
multilevel analysis, the model of fixed effect and random intercept (mixed) was used [33]. A
priori, an empty model was considered (only with random intercept and the dependent variable,
without the other variables). Subsequently, variables from the first level (contextual variables),
followed by variables from the second (individual variables related to individual characteristics)
and third level (individual variables related to health behaviors) were included, as proposed by
the theoretical model adopted in this study (Table 1). The Prevalence Ratio (PR) and 95% ClI
were calculated to quantify associations between the outcome and the contextual and individual
variables. The model was adjusted at the introduction of each level, keeping in the final model
only those with statistical significance (p <0.05). Deviance, represented by “-2 loglikelihood”,

was used to assess the quality of the fit.

Descriptive and bivariate analyzes were performed using SPSS statistical software version 18.0
(IBM SPSS, IBM Corp., Armonk, United States) and multivariate analysis with STATA
version 14.0 (StatCorp, College Station, Texas, 270).

Ethical approval
This study was approved by the National Research Ethics Commission (CONEP:

179,685/2012). All subjects agreed to participate and signed the informed consent form prior
to the beginning of the study.
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Results

A total of 1,160 people with CD from 21 municipalities in endemic area for disease in the state

of Minas Gerais, Brazil participated in this study.

In the analyzes for the evaluation of the differential loss, it was observed that, with the exception
of the variable age, the other variables tested did not differ significantly between the groups of
individuals included and excluded (p >0.05). Among the excluded individuals, a greater

proportion (54%) of individuals aged over 60 years was observed (p <0.05).

Among the participants, 67.8% were female, 58.4% were aged up to 60 years, 60% were literate,
76.8% reported having been diagnosed with CD for more than 10 years, and 77.6% had positive
self-perceived health (Table 2).

Table 2. Descriptive and bivariate analysis of individual characteristics and health
behaviors of people with Chagas disease and its association with not using health services

in the last year. Minas Gerais, Brazil (n = 1,160).

Variables Descriptive Bivariate p-value™

Use of health services in the

last year

Individual characteristics n (%) Yes (%) No (%)

Predisposing characteristics

Gender 0.081*
Female 787 (67.8) 590 (75.0) 197 (25.0)
Male 373 (32.2) 297 (79.6) 76 (20.4)

Age 0.004¥
60 years or older 482 (41.6) 389 (80.7) 93 (19.3)
Up to 60 years 678 (58.4) 498 (73.5) 180 (26.5)

Self-reported skin color* 0.034¥
Non-white 897 (77.7) 673 (75.0) 224 (25.0)
White 258 (22.3) 210 (81.4) 48 (18.6)

Marital status™ 0.453
Single, widowed or divorced 399 (34.5) 310 (77.7) 89 (22.3)
Married or cohabiting 758 (65.5) 574 (75.7) 184 (24.3)

Literacy™ 0.010¥
No 462 (40.0) 371 (80.3) 91 (19.7)

Yes 694 (60.0) 512 (73.8) 182 (26.2)
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Enabling factors

Family income* 0.094*
Up to minimum wage 627 (54.2) 467 (74.5) 160 (25.5)
Above minimum wage 530 (45.8) 417 (78.7) 113 (21.3)

Distance from the Health Unit* 0.870
Over 100 km 54 (5.5) 43 (79.6) 11 (20.4)
6 to 99 km 262 (26.6) 200 (76.3) 62 (23.7)
O0to5km 668 (67.9) 512 (76.6) 156 (23.4)

Need

Functional class < 0.001¥
With limitations 471 (41.0) 390 (82.2) 81 (17.2)
Without limitations 679 (59.0) 488 (71.9) 191 (28.1)

NT-proBNP < 0.001¥
Altered 148 (12.8) 132 (89.2) 16 (10.8)
Normal 965 (83.2) 723 (74.9) 242 (25.1)

Diabetes mellitus 0.603
Yes 129 (11.1) 101 (78.3) 28 (21.7)
No 1031 (88.9) 786 (76.2) 245 (23.8)

Systemic arterial hypertension* 0.016*
Yes 771 (66.5) 606 (78.6) 165 (21.4)
No 389 (33.5) 281 (72.2) 108 (27.8)

Time since CD diagnosis* 0.409
More than 10 years 696 (76.8) 548 (78.7) 148 (21.3)
1to 10 years 199 (22.0) 151 (75.9) 48 (24.1)
Less than 1 year 11 (1.2) 10 (90.9) 1(9.1)

Self-perceived health* 0.003*
Negative 258 (22.4) 215 (83.3) 43 (16.7)
Positive 895 (77.6) 666 (74.4) 229 (25.6)

Health behaviors

Personal health practices

Physical activity* 0.046¥
No 279 (24.1) 201 (72.0) 78 (28.0)
Yes 881 (75.9) 686 (77.9) 195 (22.1)

Alcohol use* 0.051*
Frequent alcohol use 22 (1.9) 13 (59.1) 9 (40.9)
Infrequent alcohol use 1137 (98.1) 874 (76.9) 263 (23.1)

Smoking * 0.842
Smoker 61 (5.3) 46 (75.4) 15 (24.6)
Non-smoker 1099 (94.7) 841 (76.5) 258 (23.5)

*Variation of the n = 1.160 because of missing information; = Pearson’s chi-squared test; ¥ p< 0.20
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The prevalence of non-use of health services in the last year related to CD in this population
was 23.5% (1C95%: 21.1- 25.9), varying from 0% to 37.5% in different municipalities. In the
bivariate analysis (Table 2), the individual variables referring to the “individual characteristics”
and “health behaviors” levels selected to compose the multiple model (p <0.20) were: gender,
age, self-declared skin color, literacy, income, functional class, NT-proBNP, severe arterial
hypertension, self-perceived health, physical activity, and alcohol use.

According to the adjusted multiple model (Table 3), only one contextual variable influenced
the outcome. The prevalence of non-use of health services in the last year was higher among
patients with CD living in municipalities with a larger population. At level 2 (individual
characteristics), two individual variables remained in the model after adjustment: functional
class and NT-proBNP. This result revealed a higher prevalence of non-use of health services in
the last year among patients without functional class limitations and without alterations in NT-
proBNP levels. No individual variable referring to level 3 (health behaviors) remained in the

model after adjustment.

Table 3. Final model of the Multilevel Poisson Regression of the factors associated with
the non-use of health services in the last year by people with Chagas disease. Minas Gerais,
Brazil (n = 1,160).

Models Variables PR (1C95%) p-value
Level 1 Population
Contextual Smaller population 1
Characteristics Larger population 1.6 (1.1-2.2) 0.008
Deviance (-2log Log likelihood) = 131.860.510
Population
Smaller population 1
Level 2 Larger population 1.6 (1.2-2.0) <0.001
Contextual
Characteristics Functional class
Individual With limitations 1
Characteristics Without limitations 1.6 (1.2-2.1) 0.001
NT-proBNP
Altered 1
Not altered 2.2 (1.3-3.6) 0.003

Deviance (-2log Log likelihood) = 122.272.774
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Discussion

The results of this study showed that almost a quarter of patients with CD living in
municipalities in endemic area have not had a medical consultation in the past 12 months related
to disease. The contextual factor “population” (larger population) and individual factors related
to the lower severity of the disease (functional class without limitations and unaltered NT-
proBNP levels) increased the prevalence of non-use of the health service in the last year by

these patients.

The use of the health service in the last year is recognized as an important marker of access to
health care [17]. The European Union has defined the one-year recall period for assessing the
use of health services as a way of ensuring comparability between member countries [34]. In
Brazil, surveys with national coverage also use the one-year recall period to assess the use of
health services in the country [35].

The prevalence of non-use of health services in the last year among patients with CD was
similar to the prevalence found for the general Brazilian population (23.8%) and slightly higher
than the prevalence found for the general population of the state of Minas Gerais (21.7%) [16].
No previous studies were identified that pointed out the prevalence of non-use of health services
by people with CD or other infectious and parasitic diseases, which made comparisons of this

nature impossible.

In Brazil, people with chronic non-communicable diseases (NCDs) used health services twice
as often compared to people without NCDs [18]. In this study, most patients with CD who used
health services in the last year had overlapping other diseases, such as systemic arterial
hypertension (66.5%) and diabetes mellitus (11.1%). Thus, considering the recommendation
that people with CD be followed-up by health services through at least one medical consultation
per year [11,12], the prevalence of non-use of health services in the last year among CD patients

was high.

In the theoretical model adopted in this study [17], the use of health services is influenced by
the contextual and individual levels. At the contextual level, the findings of this study pointed
out that only the population size of the patient's municipality of residence affected the non-use

of health services in the last year by populations with CD. Living in municipalities with a larger
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population was consistently associated with a higher prevalence of non-use of health services
in the last year by the participants in this study.

Regardless of the FHS coverage, what seems to have favored the non-use of health services by
patients with CD in the municipalities with a larger population was the difficulty of access to
the health services offered. In Brazil, access to health services through SUS is a social right.
The PHC services, which are responsible for offering periodic medical consultations to patients
with CD, are public [36]. However, determinants inherent to the structure and organization of
health services can generate barriers to access care for patients with CD in different regions of
the country [37].

In Brazil, around 23% of the municipalities are medium (25 to 100 thousand inhabitants) and
large (more than 100 thousand inhabitants) [38]. Municipalities with a larger population have
more complex health systems and greater difficulty in structuring PHC and consolidating a
preventive health care model [39]. In larger municipalities, it is also observed that the
availability of health services may not be known to everyone, and the degree of information
about the services available varies between different population groups [40]. Reports by PHC
doctors in a medium-sized municipality endemic for CD pointed out that the disease was a
hidden problem for PHC. According to the reports of these doctors, the lack of registration of
patients with CD in PHC services was one of the main factors that contributed to the invisibility

of the disease in the health system [37].

In smaller municipalities, residents and health workers are more likely to get to know each other
and have a closer relationship, which facilitates access to information and the scheduling of
consultations and exams [41]. A study that evaluated access to PHC services in small
municipalities in Brazil showed that the functioning of these services on all days of the week,
opening hours appropriate to the needs of patients, and ease in scheduling appointments were
factors that enabled the use of health services in these municipalities, promoting more equitable

access [42].

Regarding the individual level, the non-use of health services in the last year by patients with
CD was influenced exclusively by health needs. Presenting functional class without limitations
and levels of NT-proBNP without alterations were associated with a higher prevalence of non-

use of health services in the last year by these patients. This finding shows that the use of
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services in the last year by patients with CD was motivated by the presence of symptoms and
severity of the disease. A study carried out with PHC doctors from an endemic region in Brazil
also pointed out that the search for medical care by patients with CD also happened only when

there was the presence of some complication [37].

The limitation of the functional class is known to be associated with death caused by increased
myocardial dysfunction. NT-proBNP levels are accurate discriminators of the diagnosis of heart
failure, powerful predictors of death, and assist in the risk stratification of patients with CD
[32]. Patients with symptomatic or asymptomatic CD should be followed-up by the health
services through annual medical consultations for early detection of the clinical progression of
the disease and early implementation of therapy for the treatment of visceral complications.
Regular follow-up of these patients in health services can contribute to a reduction in mortality

from CD [10] in both endemic and non-endemic regions.

In Brazil, one of the main reasons for seeking care in health services is illness or disease
treatment (48.2%) [16], which reveals clinical diagnosis as a condition for frequent use of health
services [43]. A study carried out in the country with diabetic patients pointed out that the
presence of complications may have influenced the regular use of health services by these
patients [44]. According to a systematic review of qualitative studies, factors such as the
absence of symptoms and the impact on daily activities have negatively influenced the search

for medical care by patients with CD in endemic areas [45].

The failure to use health services in the last year by patients with CD motivated by the absence
of symptoms and the severity of the disease can also be an indicator of the lack of public health
policies for comprehensive care to populations affected by the disease. Failure to perform
screening and early diagnosis of the disease may contribute to the patient's lack of perception
of the need to use health services to prevent complications. Thus, there is an urgent need to
develop approaches for comprehensive, sustained, efficient, timely, adequate, and accessible
medical care, focused on universal coverage and comprehensive care for populations with CD
[46].

Individual factors such as gender, age, self-declared skin color, education, and income did not
influence the non-use of health services in the last year by patients with CD participating in this

study, possibly because this population was relatively homogeneous in terms of
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sociodemographic profile.

This study has some limitations. There is a certain homogeneity of the population in terms of
sociodemographic characteristics. The variable “use of health services in the last year” was
analyzed retrospectively, based on the respondent's memory. And, despite the short period of
interest (12 months), the presence of memory bias cannot be ruled out. However, this is the first
study with a multilevel approach that assessed the contextual and individual influence on the
non-use of health services by populations affected by CD. The results of this study have

important implications for the planning of health care policies aimed at these populations.

This study revealed that the non-use of health services in the last year by patients with CD from
endemic regions was influenced by the population size of the municipality where these patients
live and by the absence of symptoms and severity of the disease. According to these results,
individual determinants are not isolated protagonists of the non-use of health services by people
with CD. The context in which these people live also determines the non-use of health services,
which reinforces the need for public policies based on the reduction of health inequities in

populations affected by the disease.
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Abstract

Background

Care to patients with Chagas disease (CD) is still a challenge for health systems in endemic and
non-endemic countries. In the Brazilian public health system, the expansion of Primary Health
Care (PHC) services to remote and disadvantaged areas has facilitated the access of patients
with CD to medical care, however this is in a context where care gaps remain, with insufficient
public funding and inadequate distribution of services. Considering the need for studies on care
to patients with CD in different settings, this study explored the challenges of family doctors to
provide care to patients with CD in an endemic region in Brazil with high coverage of public

PHC services.
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Methods and Findings

This is a qualitative study. A focus group with 15 family doctors was conducted in a
municipality participating in a multicenter cohort that monitors almost two thousand patients
with CD in an endemic region in Brazil. The data were analyzed using a thematic content
analysis technique. The family doctors pointed out the following challenges for care to patients
with CD: unsatisfactory medical training (academic education not suitable for the clinical
management of the disease, and lack of training on CD in PHC); uncertainties regarding
antiparasitic treatment in the chronic phase of the disease; difficulty in patients’ access to
specialized care when necessary, especially to the cardiologist; and trivialization of the disease
by patients as a barrier to seeking care.

Conclusion

The access of CD patients to adequate medical care, even in regions with high coverage of
public PHC services, still represents an important challenge for health systems. The results of
this study may contribute to the development of strategies to improve the clinical management
of CD in PHC.

Author Summary

Chagas disease (CD) is a parasitic disease caused by Trypanosoma cruzi which predominantly
affects poor and vulnerable populations. In the Brazilian public health system, the expansion of
Primary Health Care (PHC) services to remote and disadvantaged areas has facilitated the
access of patients with CD to medical care. However, preliminary results from a cohort study
that followed almost two thousand CD patients in an endemic region in Brazil showed that 74
% of these patients were not followed by a doctor or were followed irregularly. Our study
explored the challenges of family doctors to provide care to patients with CD in a municipality
in that region through a qualitative approach. We conducted a focus group with 15 family
doctors. The family doctors pointed out the following challenges for care to CD patients in
PHC: unsatisfactory medical training; uncertainties regarding antiparasitic treatment in the
chronic phase of the disease; difficulty in patient access to specialized care when necessary; and
trivialization of the disease by patients as a barrier to seeking care. The results of this study may
contribute to the development of strategies to improve the clinical management of CD in PHC.
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Introduction

Chagas disease (CD) is a parasitic disease caused by Trypanosoma cruzi (T. cruzi) which
predominantly affects poor and vulnerable populations. It is estimated that there are more than
7,500 deaths per year worldwide from CD, and that approximately six million people are
infected with T. cruzi, most of them in endemic areas of Latin American countries [1,2]. In the
Americas, CD is the parasitic disease with the highest mortality burden and disability-adjusted
life years (DALYS) [2]. In Brazil, the prevalence of CD is around 0.6 %, which corresponds to
more than 1.1 million infected individuals [3]. The country represents one of the main endemic
areas for CD in the world [4]. Minas Gerais is a Brazilian state endemic for CD [5-7] and this
state has the highest number of deaths from CD in Brazil [7,8]. About 30 % of these deaths are
registered in two of the 12 regions of the state: Norte de Minas and Vale do Jequitinhonha [8].
These regions also have the worst socioeconomic indicators in the state of Minas Gerais [9].
The SamiTrop Project is a multicenter cohort that monitors almost two thousand patients with
CD residing in these two regions [6]. Preliminary results from this cohort showed that 74 % of

these patients were not followed up by a doctor or were followed up irregularly [10].

Although the annual incidence and prevalence rates of CD have fallen as a result of control
measures and improvements in quality of life, care to patients with CD is still a challenge for
health systems. Studies point out barriers to the diagnosis and treatment of CD in endemic
[11,12] and non-endemic countries [13,14]. In Brazil, the recommendation is that individuals
with CD be followed up longitudinally in public primary health care (PHC) services through
periodic medical consultations and, when necessary, be referred to specialized health services
[15]. The expansion of public PHC services in the country to remote and disadvantaged areas,
through the Family Health Strategy (FHS), has facilitated the access of patients with CD to
medical care, however this is in a context where care gaps remain, with insufficient public
funding and inadequate distribution of services. Currently, the FHS is the main PHC model in
the country. The FHS provides health care for the population of a defined territory, and the

services are provided by a team that includes a family doctor [16].

Without a national policy for attention to CD patients in Brazil, family health teams assume the
responsibility of caring for these patients without the support of an organized and financed care

network [17]. In this context, the work of the family doctor is decisive for adequate care for
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these patients. Taking into account the need for studies on care to patients with CD in different
settings, this study explored the challenges of family doctors to provide care to patients with
CD in an endemic region in Brazil with high coverage of public PHC services. In addition, this

study has generated important reflections on the adequate clinical management of CD in PHC.

Methods

Study design

This study used a qualitative research method and a focus group (FG) as a technique for data
collection. The qualitative method allowed to explore and understand the challenges of family
doctors to provide care to patients with CD. The production of the data occurred in the FG
through interaction between the participants of a group interview [18]. It is noteworthy that this

study occurred as nested in the SamiTrop cohort study project [6].

Research environment

This study was carried out in the municipality of Janauba, located in the state of Minas Gerais,
Brazil. Janauba is one of the municipalities participating in the SaMiTrop project (Center for
Research on Biomarkers in Neglected Tropical Diseases in S&o Paulo/Minas Gerais). The
SamiTrop project is a multicenter cohort that follows almost two thousand patients with CD in
21 municipalities located in two regions of the state of Minas Gerais (Fig 1). The cohort is
funded by the National Institutes of Health (NIH) [6].
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Fig 1. Location of the two regions of the state of Minas Gerais, Brazil, where the

municipalities selected by the SaMiTrop cohort are located.

Although there is no knowledge of the prevalence of CD in the municipalities of these two
regions, not even on the part of the municipal health secretariats, among the municipalities
participating in the SamiTrop Project, Janauba had the highest number of deaths from CD in
the last ten years [8]. The municipality represents the scenario of small municipalities in regions
endemic for CD in Brazil. Janauba has a population of 66,803 inhabitants. Around 10 % of the
municipality's population is rural, the Human Development Index (HDI) is 0.696 (mean), and
more than 93 % of the population depends on the public health system [9]. The health system
in Janauba is organized into three levels of care (primary care, specialized outpatient care, and
hospital care). Like many municipalities in the interior of Brazil, Janaiba has 100 % coverage

of PHC public services [19]. The municipality has 23 family health teams deployed in 13 health
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units. There are 10 health units in the urban area and three health units in rural areas. There are
no specialized reference centers for CD in the regions of the state of Minas Gerais [20].

Recruitment and participants

The sample of this study was qualitative and intentional. All 23 doctors from the family health
teams in the municipality were invited to participate in the study. The invitation was made with
the support of the PHC Municipal Coordinator. Fifteen doctors participated in the FG and
composed the investigated sample.

Data collection

Since only 15 doctors accepted to participate in the study, we opted to conduct only one FG.
The size of the FG should allow for the effective participation of the participants and the
appropriate discussion of the themes [18]. In the FG with 15 family doctors, it was possible to

comply with these two recommendations.

The FG occurred in 2017 in the meeting room of the municipality's health department and lasted
a little over two hours. It was conducted by four researchers. One researcher acted as moderator,
two researchers acted as rapporteurs and one as an observer. The discussions in the FG were
guided by the theme “medical care to patients with CD in PHC”. The results of a quantitative
study previously carried out by researchers from the SamiTrop Project with PHC doctors from
the same region [21] helped the moderator to guide the discussions. The FG was only closed
when the doctors' speeches became repetitive and predictable, presenting nothing new in terms
of content and arguments [18]. Sociodemographic variables (gender, age, time since graduation,
university where they graduated, and postgraduate studies) were collected to characterize the
participants. The meeting was recorded and all speeches were transcribed in full, constituting

the analysis material.

Data analysis

Data analysis was performed using the thematic content analysis technique. The steps were

carried out as follows: pre-analysis of the content of the transcribed speeches, coding, treatment

of results, inference, and interpretation.
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Two researchers reviewed the transcribed speeches and codified the speeches based on the
content and themes to generate categories of analysis. The categories of analysis generated were
discussed with a third researcher, and subsequently grouped semantically into four categories.
The statements of the FG participants who best illustrated the four categories were chosen to
compose the results of this study. The results were interpreted from these categories and based
on the scientific literature. The statements presented in the results were identified through the
doctor's time of academic education. Complements were inserted to the speeches in order to

clarify the context, when necessary.

Ethical approval

This study was carried out in accordance with the current Brazilian legislation on research
involving human beings [22]. It was approved by the Research Ethics Committee of the State
University of Montes Claros (opinion No. 1,175,485). All participants in this study signed the

Free and Informed Consent Form.

Results

The FG with 15 family doctors was conducted. The average age of the participants was 33.4
years; 53.3 % were female; 73.3 % had less than 5 years of graduation. The average time the
professionals graduated was 6.5 (+ 8.06) years, with a minimum of one year and a maximum of
30 years. Of the doctors, 93.3 % had graduated from universities in the state of Minas Gerais
and only 33.3 % had a medical residency or specialization: family health (3), hematology (1),
and forensic medicine (1). The family doctors reported that care to patients with CD in PHC
occurred only based on the demands of patients who sought medical consultation. They also
reported that they did not know how many patients with CD there were in the municipality and

that there were no records of these patients in health units.

Regarding the challenges to medical care for patients with CD in PHC, four themes emerged
from the speeches of family doctors participating in the FG: unsatisfactory medical training for
the care of patients with CD; uncertainties regarding antiparasitic treatment in the chronic phase
of the disease; difficulty of patients' access to specialized care; and the trivialization of the

disease by patients as a barrier to seeking care.
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Unsatisfactory medical training for care to patients with CD

In general, the family doctors reported that the university did not adequately prepare them for
the clinical management of CD (academic education failure). They also reported that there was
no offer of training for PHC doctors on CD. There was no disagreement between the doctors'
reports according to the time of academic education.

“At the least my academic education was very flawed in relation to CD. At graduation, | studied
the vector, protozoa, wattle and daub house and the repercussions. But like this, dealing with
CD, the protocol, how often the patient has to be monitored, how often the tests are performed,

when referring the patient, this was very flawed.” (Doctor graduated 3 years ago)

“Our training is flawed. We do not have a broad knowledge to follow these patients as they

should be followed ...” (Doctor graduated 1 year ago)

“During the time that the permanent education program for family doctors worked in the
municipality, there was a lot of talk about leishmaniasis, tuberculosis, but CD was not talked

about.” (Doctor graduated 7 years ago).

In addition, the family doctors pointed out that they needed to improve in relation to care to
patients with CD in the chronic phase. However, there were reports that indicate the non-
recognition of the doctor’s responsibility in the search for knowledge to improve care for

patients with CD.

“We in primary care do have to improve our care for patients with CD in the chronic phase,
how to deal with the complications of problems, with medications. | think that PHC needs
improvement, however, | also agree with colleagues about the lack of a permanent education

program on CD.” (Doctor graduated 3 years ago)

“I was researching the treatment of chronic CD to give an answer to the patient who asked about

the treatment (...), but until today I have not researched...” (Doctor graduated 2 years ago)

Uncertainties regarding antiparasitic treatment in the chronic phase of the disease
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Family doctors have demonstrated uncertainties regarding antiparasitic drug treatment in the
chronic phase of CD. Both recently trained doctors and doctors who have been trained for a
long time pointed out that they were unaware of the recommendations for the treatment of
chronic CD with the use of Benznidazole (BZN). All doctors participating in this study reported
a lack of prior experience in prescribing BZN for the treatment of patients with chronic CD.

“In the acute phase, there is a chance that treatment with BZN will actually lead to a cure, when
the disease is discovered early and the protocol is followed correctly. Now, in the chronic phase,
my opinion is really one of uncertainty. | do not know if there would be any benefit after the
clinical manifestations were installed. I also don't know if for the chronic patient, the treatment

would increase survival. I can't say.” (Doctor graduated 3 years ago)

“I am aware that BZN treatment is for the acute phase, to try, as the colleague said, to reduce
parasitemia. But | have no knowledge about the use and adverse reactions. | don't have a very

well-formed concept about it.” (Doctor graduated 3 years ago)

“The guidance I had (...) was that treatment with BZN should be performed at any stage, chronic
or acute, which at any stage would benefit. | don't know how it is today (...), | don't know exactly

how it is.” (Doctor graduated 30 years ago)

“It is no longer CD. I don't know, sometimes I may be talking nonsense.” (Doctor graduated 20

years ago)

“Once, a young patient with a CD asked me if she would be advised to use BZN... I said that
from what | know of the disease, there would be no indication, because her serology has been

positive for many years.” (Doctor graduated 2 years ago)

Difficulty in accessing specialized care

The family doctors expressed suffering and anguish for not being able to guarantee the access
of patients with the cardiac form of CD to the cardiologist, and to some tests in the public health
system, when necessary. There was no disagreement as to the recognition of the limitations in

the care of these patients in PHC.
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“We follow up, investigate, order tests if necessary, but is there a complication? Need to
forward? Who will you forward to? So we stop at this point, because we have no one to refer
to. There would be a private service, but we are referring to a poorer population, a population
that has greater financial difficulties, especially when talking about the rural area, where the

incidence of CD is greater.” (Doctor graduated 1 year ago)

“(...) we end up having difficulty referring to the cardiologist, because the vacancies are very

limited and the patients end up being monitored in PHC.” (Doctor graduated 7 years ago)

“(...) I have a lot of difficulty monitoring patients with the cardiac form of the CD correctly,

following the necessary protocols ...” (Doctor graduated 3 years ago)

“The chronic chagasic patient with cardiac complications should be monitored by the
cardiologist (...). Here in the city, this access is flawed, places for consultation with a specialist

doctor and for exams are limited. This is a chronic problem.” (Doctor graduated 1 year ago)

“Patients with CD do not have follow-up with access to exams, to specialists. So this is flawed.
We have no support, we do not have extensive knowledge to follow these patients as they should

be followed.” (Doctor graduated 1 year ago)

Trivialization of the disease by patients as a barrier to the search for care

The reports of family doctors pointed out that the patients they attended having CD was
common, trivial, and typical of the environment where they lived. There was no disagreement

regarding this perception among doctors.

“In rural areas, almost all people aged 30 or 40 have positive CD serology (...) People know
whether or not they have the disease. But it seems that this information is not assimilated by

them.” (Doctor graduated 20 years ago)

“(...) we ask, do you have CD? (the patient replies) | have. (...) So they know they have CD. But
it seems that they do not relate the clinical manifestations to the diagnosis of the disease. So,
the problem here is not the diagnosis, at some point this was done. The problem is what this

diagnosis means to the patient!” (Doctor graduated 4 years ago)



77

According to family doctors, in general, patients with CD could not relate the clinical
manifestations to the disease, even knowing the diagnosis. They also reported that these
patients, even though they knew they had the disease, only go to the health service when they

had some complication.

“Most cases already arrive with the diagnosis of the disease and have complications. They say:
I have CD in my blood! So, even with intestinal or cardiac involvement, patients do not make

this relationship.” (Doctor graduated 7 years ago)

Discussion

The results of this study showed that family doctors in a municipality in an endemic region with
high coverage of public PHC services face the following challenges in care for patients with
CD: unsatisfactory medical training; uncertainties regarding antiparasitic treatment in the
chronic phase of the disease; difficulty of patients' access to specialized care; and the

trivialization of the disease by patients as a barrier to seeking care.

The family doctors participating in this study had a similar profile to PHC doctors in Brazil,
being young professionals, recently graduated and with their first professional experience in
PHC [23,24]. According to the report of these doctors, although they treat many patients with
CD, the disease is a hidden problem for PHC. We observed that the lack of records of patients
with CD in health units was one of the main factors that contributed to this. The lack of records
on CD contributes to the invisibility of the disease in health systems. The records of patients
with CD is the starting point not only for clinical follow-up, but also for planning health actions,
and consequently, for allocating resources and assessing the impact of health care [25].

Regarding the unsatisfactory medical training for the care of patients with CD, family doctors
considered that the lack of knowledge regarding the clinical management of CD is related to
deficiencies in academic education and the lack of training on CD for PHC doctors. We
emphasize that most of these doctors took the undergraduate course in higher education
institutions in the state of Minas Gerais, an endemic region for CD [5-7]. This finding suggests
that in the academic education of these doctors, epidemiological aspects of the region were not

considered, as recommended by the Brazilian Curricular Guidelines [26]. As for the report of
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absence of training, there were no records of strategies adopted by the Brazilian Ministry of
Health or by the State Department of Health of Minas Gerais for offering training on CD for
PHC doctors [27,28].

Studies carried out in endemic and non-endemic countries [11,13,14,29-32] have also shown
health professionals' lack of knowledge regarding CD. This lack of knowledge was identified
as a barrier for access to adequate assistance in Colombia [11], Argentina [29] and the USA
[14]. Family doctors in Madrid acknowledged having little knowledge about CD, but expressed
a proactive attitude in the search for knowledge [13]. In general, the family doctors participating
in our study, even working in an endemic region, did not recognize their own responsibility for
seeking knowledge to improve care for patients with CD, or when they did, they did not seek
knowledge. Perhaps the biggest flaw in the academic education of these doctors is the lack of
encouragement to adopt an active stance in the search for knowledge. We emphasize that
Brazilian doctors have had consensus that standardizes the strategies for diagnosis, treatment,
prevention, and control of CD in the country since 2005 [4,33]. In 2018, the Clinical Protocol
and Therapeutic Guidelines (CPTG) of CD in Brazil was published [15]. As much as the
Brazilian public health system should contribute to the training of these professionals, it is up
to the doctor to continually improve their knowledge and use the best of scientific progress for
the benefit of the patient and society [34].

Regarding the uncertainties of family doctors for antiparasitic treatment in the chronic phase of
CD, which led to the lack of timely treatment of patients in PHC, studies carried out in other
municipalities in Brazil pointed out that the doctor’s lack of knowledge in relation to
antiparasitic treatment of chronic CD was also the main reason for not prescribing BZN for
patients who could benefit from treatment [21,35]. In Colombia and Argentina, the low level of
knowledge of doctors was also considered as one of the barriers to antiparasitic treatment of
CD [11, 29].

Antiparasitic treatment of chronic CD with BZN can slow the progression of the disease and
prevent complications, however, this is associated with a high incidence of adverse events,
especially in adults, and the benefits are uncertain for particular groups [15,36-38]. As the
reduction in parasitic burden and the clinical, social, and economic benefits outweigh the
negative aspects of antiparasitic treatment of CD in the chronic phase, PHC is the ideal scenario

to guarantee access to early diagnosis and timely treatment of the disease for the population



79

[38,39,40]. However, PHC doctors must know the recommendations for treatment, in addition
to knowing how to identify and manage adverse events [15,25,38].

In order to increase the knowledge of PHC doctors regarding assistance to patients with CD,
and to reduce uncertainties regarding antiparasitic treatment in chronic CD, the implementation
of teaching on CD in the curricula of undergraduate courses in the health area should be strongly
recommended, especially in endemic countries. In addition to offering specific training on CD,
strategies such as the widespread dissemination of the CD CPTG, the creation of applications
for easy access to the CPTG and the provision of decision support systems for clinical
management of the disease should also be considered. Platforms for e-learning are also a
valuable tools to expand access to medical education, as well as online access to guidelines, and

medical updates [25].

Regarding the difficult access of the patient with CD to specialized care, this study showed that
family doctors assumed the responsibility of caring for the patient with the cardiac form of CD
without the support of a specialized service. This situation generated a feeling of helplessness
in doctors and could have compromised patient care. In the region where the study was carried
out, there is no reference center for CD and family doctors reported difficulties for patients to
access the cardiologist. On the other hand, PHC doctors in that region have the offer of the tele-
electrocardiogram service. This service makes it possible for doctors to recognize cardiac
involvement early in chronic conditions by means of electrocardiogram (ECG) reports
performed remotely [41]. The initial cardiac evaluation of the patient with CD can be performed
in PHC, however, when there are changes in the ECG, evaluation by a cardiologist is necessary
[25].

The difficulty in accessing specialized health services in Brazil is a chronic problem in the
public health system that does not only affect patients with CD. In order to guarantee the access
of the patient with CD to specialized care, in addition to the provision of services, it is necessary
to promote the integration between PHC and specialized care [16]. A study carried out in S&o
Paulo, Brazil, confirmed the feasibility of managing chronic CD in PHC, however this is in a
context in which there were, in addition to trained doctors and the adoption of clinical
guidelines, the existence of reference centers for specialized diagnostic and assistance support
when necessary [42]. The creation of reference centers for PHC linked to CD was also

recommended for non-endemic countries. These centers, in addition to providing diagnostic
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support and clinical consultations, could also provide health education and training activities
for professionals [14]. To enable the access of patients with CD in remote areas to specialized
care, strategies such as telemedicine and mobile clinics must be considered [25]. The
implementation of care networks for people with CD may contribute to comprehensive care,

especially in endemic regions.

Regarding the trivialization of the disease by patients as a barrier in the search for care,
according to family doctors, as patients considered CD as something common, trivial, typical
of the environment where they lived, the search for medical care occurred only when the patient
presented some complication. Systematic review of qualitative studies on the socio-cultural
aspects of CD also found that in endemic areas, the absence of symptoms and impact on the
daily activities of CD patients contributed to the naturalization and normalization of CD, which
influenced the search for care [43]. Studies with Bolivians with CD revealed that the disease
was perceived as a common and even relatively harmless condition [44,45].

Family doctors participating in our study also reported that in general, patients with CD could
not relate the clinical manifestations to the disease, even though they knew the diagnosis. In
Argentina the lack of information about CD also influenced the demand for care [46]. A study
carried out in Spain pointed out that the low understanding of patients with CD in relation to
the disease was not exclusively related to the patients' level of education, but also to the
difficulties surrounding doctor-patient communication [47]. In our study, we observed that
family doctors' lack of knowledge about the clinical management of the disease and the lack of
recognition of CD as a local problem, are factors that may have compromised doctor-patient

communication and patients' understanding of the disease and its complications.

In addition to the doctors' awareness of the disease and its social consequences, it is necessary
that the PHC services offer support for patients with CD to face the emotional and social
challenges experienced by them. These patients must be monitored by a multidisciplinary team
with the presence of a psychologist and social worker. The creation of associations of people
with CD in communities and initiatives such as The Catalonian Expert Patient Program on
Chagas Disease should be adopted to increase patients' knowledge about the disease, provide

social and emotional support to patients, and promote self-care [25, 48].

Strengths and limitations
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This is the first qualitative study conducted in an endemic region with a high coverage of public
PHC services in Brazil that explored the challenges of family doctors to provide care to patients
with CD in PHC. Although the results of this study are not generalizable in other contexts, they
provide important reflections. The realization of the FG in a single municipality was a
limitation. However, the duration of the FG and the profile of the participants (many had
experiences as family doctors in other municipalities in the region) contributed to the collection

of consistent material with great analytical potential.

Conclusions

Access to adequate medical care for CD patients, even in regions with high coverage of public
PHC services, still represents an important challenge for health systems. The challenges
identified in this study may contribute to the development of strategies to improve the clinical
management of CD in PHC.
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5 CONSIDERACOES FINAIS

Populagdes com DC séo negligenciadas em varios aspectos, e ndo ha dados fidedignos que
permitem mensurar a magnitude da doenca em areas endémicas no Brasil, o que reforca as

iniquidades em saude em populacGes acometidas pela doenca.

O desenvolvimento deste trabalho, que tem como objeto de estudo a DC, gerou contribuicGes
no ambito cientifico, regional/local e pessoal, além de recomendacdes a Secretaria de Estado

de Saude de Minas Gerais.

As contribuicdes cientificas estdo relacionadas aos resultados de trés estudos que analisaram
a assisténcia a saude de populacfes com doenga de Chagas em &rea endémica no Brasil. Esses
estudos geraram uma importante publicacdo cientifica ao longo do doutorado (estudo
qualitativo publicado em revista internacional Qualis Al), além de outros artigos com
potencial para publicacdo. Além disso, houve a apresentacdo de trabalho em eventos
cientificos, publicacdo de resumos em anais e co-autoria em outros estudos sobre DC.

Os resultados desses estudos mostraram que a cobertura do tratamento antiparasitario da DC
em um estado brasileiro endémico para doenca pode ser muito inferior a estimativa de
tratamento para areas endémicas, que ja é considerada muito baixa. O desconhecimento de
profissionais médicos sobre o manejo clinico da DC pode ser um fator dificultador para o
acesso das pessoas acometidas pela doenca ao tratamento oportuno e adequado. Os resultados
mostraram também que a prevaléncia do ndo uso dos servigos de saude no Gltimo ano entre
pessoas com DC configurou-se alta, sendo que residir em municipios com maior populacéo
e ndo apresentar sintomas/sinais de gravidade da doenca foi associado a maior prevaléncia
do ndo uso dos servigos de salde no ultimo ano por conta da doenca por essas pessoas.
Ademais, médicos de familia de um municipio endémico para doenca apontaram desafios na
assisténcia ao paciente com DC que perpassam a formagdo médica, o sistema de saude e 0s
aspectos sociais e culturais que envolvem a doenca. Destaca-se que esses resultados, apesar
das limitagdes presentes nos estudos, reforcam e reafirmam o estado de vulnerabilidade em
que se encontram as populagdes com DC no Brasil e trazem importantes implicagdes para as

politicas publicas de saude.
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No ambito regional/local, este trabalho contribuiu para dar visibilidade as populagdes com
DC do Norte de Minas Gerais e Vale do Jequitinhonha. A coorte SaMi-Trop mobilizou
gestores e trabalhadores de salde e gerou discussdes sobre a assisténcia a saude das pessoas
com DC nos municipios participantes. Considera-se também que este trabalho gerou uma
contribuicdo no &mbito estadual/nacional, uma vez que estimou o percentual da populagdo
com DC que teve acesso ao tratamento antiparasitario para um estado brasileiro endémico
para doenca e suas microrregides de saude em um contexto de desconhecimento da cobertura

desse tratamento no Brasil.

As contribuicdes pessoais geradas por este trabalho estdo relacionadas, principalmente, a
minha participacdo em um grupo de pesquisa responsavel por conduzir um dos maiores
estudos de coorte de pacientes com DC no mundo. A oportunidade de ter acesso e dialogar
com “grandes” pesquisadores norteou 0 meu aprendizado e foi fundamental para minha
formacdo cientifica. Manusear grandes bancos de dados e realizar estudos com diferentes
métodos ampliaram meus conhecimentos na area de epidemiologia e estatistica. Orientar
alunos da iniciacdo cientifica me desafiaram a buscar “meios” e “modos” de aprender e

ensinar.

Em relacdo as recomendacdes a Secretaria de Estado de Saude de Minas Gerais, destacam-
se: Realizar Seminarios Regionais sobre DC para trabalhadores da APS e Vigilancia em
Saude; Fomentar o rastreamento de casos da DC crbnica em municipios prioritarios;
Fomentar a realizacdo da sorologia para DC durante o pré-natal; Fomentar a notificacdo dos
casos de DC; Apoiar 0s municipios na organizacao dos processos de trabalho na APS para
assisténcia aos pacientes com DC; Organizar a Rede de Atencdo a Pessoa com DC em
microrregi®es de salde prioritarias com énfase no apoio diagnostico e na atencédo
ambulatorial especializada; Implantar Programa de Educacdo Permanente para Médicos da
APS com énfase em doencas negligenciadas; Incentivar o uso do servico de teleconsultoria
pelos profissionais médicos da APS para discussdo de casos clinicos e esclarecimento de
davidas; Fomentar a criacdo de associacdes de pessoas com DC; Criar estratégias de
comunicagéo para dar visibilidade a doenca, em especial, no dia Mundial da DC (14 de abril);
e Apoiar a realizacdo de pesquisas sobre DC no estado.
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