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RESUMO

Introducio: A Constituicao Brasileira define a satide como um direito universal e um dever do
Estado. O Sistema Unico de Satide (SUS) garante acesso gratuito a cuidados integrais, incluindo
terapias renais substitutivas (TRS), como didlise e transplante renal, para todos os brasileiros.
Objetivo: Analisar as tendéncias de uso da dialise peritoneal (DP) no sistema putblico de saude
brasileiro ao longo de um periodo de 10 anos, examinando mudangas geograficas, demograficas
e clinicas. Métodos: Utilizando dados do DATASUS e uma metodologia inovadora para avaliar
pacientes em TRS, examinamos tendéncias na utilizacdo de DP e caracteristicas dos pacientes
entre 2014 e 2023, incorporando informacdes do Censo de Didlise da Sociedade Brasileira de
Nefrologia. Resultados: O uso de DP diminuiu de 6,5% em 2014 para 4,3% em 2023. As
reducdes foram mais acentuadas nas regides Norte ¢ Nordeste, enquanto o uso aumentou no
Centro-Oeste e diminuiu no Sudeste e Sul entre 2016 e 2023. A proporcao de centros que
oferecem DP caiu de 51,6% em 2014 para 37,9% em 2023. A idade dos pacientes e a propor¢ao
de individuos pardos ou negros em DP aumentaram, enquanto os niveis séricos de hemoglobina,
paratormdnio e fosforo permaneceram estaveis ao longo do tempo. Conclusdes: Este estudo
oferece insights para gestores de politicas publicas, com o objetivo de apoiar a DP e abordar
necessidades de financiamento e treinamento, promovendo acesso equitativo as TRS no sistema
publico de satde brasileiro.

Palavras-chave: Dialise Peritoneal; Terapia Renal Substitutiva; Brasil; Politica de Saude;
Sistemas de Saude Publica; Disparidades em Saude; Sistema Unico de Saude.



ABSTRACT

Introduction: The Brazilian Constitution defines health as a universal right and state duty. The
Unified Health System (SUS) ensures free access to comprehensive care, including renal
replacement therapies (RRT) such as dialysis and kidney transplant, for all Brazilians.
Objective: To analyze trends in peritoneal dialysis (PD) usage within Brazil's public health
system over a 10-year period, examining geographic, demographic, and clinical shifts.
Methods: Using DATASUS data and an innovative methodology to evaluate RRT patients, we
examined PD trends and patient characteristics from 2014 to 2023, incorporating Brazilian
Society of Nephrology Dialysis Census data. Results: PD usage decreased from 6.5% in 2014
to 4.3% in 2023. Reductions were most pronounced in the North and Northeast, while usage
rose in the Central-West and declined in the Southeast and South from 2016-2023. The
proportion of centers offering PD fell from 51.6% in 2014 to 37.9% in 2023. Patient age and
the proportion of mixed-race or Black individuals in PD increased, with stable serum
hemoglobin, parathyroid hormone, and phosphorus levels over time. Conclusions: This study
provides essential insights for policymakers to support PD and address funding and training
needs, fostering equitable access to RRT in Brazil’s public health system.

Keywords: Peritoneal Dialysis; Renal Replacement Therapy; Brazil; Health Policy; Public
Health Systems; Health Disparities.
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Kt/V de compartimento unico, sendo K = a depura¢do de ureia do dialisador;

spKt/V
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SUS Sistema Unico de Saide
TRS Terapia Renal Substitutiva
HD Hemodialise

USRDS United States Renal Data System
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1. INTRODUCAO

O artigo 196 da Constituicdo Federal define a saide como direito de todos e dever do Estado
no Brasil [1]. Instituido em 1988 e regulamentado pela Lei 8080/1990, o Sistema Unico de
Saude (SUS) garante acesso integral, universal e gratuito a toda a populagdo, abrangendo desde
cuidados médicos primarios até tratamentos complexos, como a terapia renal substitutiva
(TRS), além do fornecimento de medicamentos de alto custo [2]. Nas ultimas décadas, o SUS
tem crescido, embora enfrente desafios continuos de subfinanciamento [3]. No Brasil, as opgdes
de TRS incluem o transplante renal e a dialise, dividida entre as modalidades de hemodialise
(HD), hemodiafiltra¢ao e dialise peritoneal (DP). Aproximadamente 80% dos procedimentos
de diélise cronica, ou de manutencdo, no pais sdo financiados pelo SUS [4]. Com 153.831
pacientes em didlise cronica em 2022, o Brasil ocupa o terceiro lugar no mundo em niimero

absoluto de pacientes nesse tratamento, em uma populagdo de 203,080 milhdes de habitantes
[5].

O DATASUS, sistema abrangente de dados do SUS, disponibiliza informagdes essenciais tanto
para o reembolso quanto para andlises epidemiologicas [6]. Contudo, hd poucos estudos que
descrevem, com detalhes, os aspectos clinicos e epidemiologicos de pacientes em programa de
TRS financiada pelo sistema publico de saude no Brasil [7, 8]. Mais do que relevancia
cientifica, esses estudos sdo necessarios para auxiliar legisladores e gestores publicos na tomada

de decisdo e na formulacao de politicas publicas de saude especificas para a area da nefrologia.

Nos ultimos anos, o subfinanciamento da TRS teve impactos significativos, incluindo a redugao
na utilizagdo da dialise peritoneal. Em julho de 2010, de acordo com o Censo de Dialise da
Sociedade Brasileira de Nefrologia (SBN), 9,4% dos pacientes em dialise cronica faziam DP
[9]. Em 2022, apenas 4,7% dos pacientes em didlise cronica faziam DP, representando reducao
de 50% [5]. Apesar de oferecer vantagens, como a menor necessidade de deslocamento do
paciente, a DP tem sido prejudicada por fatores como a baixa remuneragdo em comparagao com
a HD e a consequente falta de treinamento adequado para nefrologistas e equipe de saude [10].
Em resposta, a Federacdo Nacional das Associagdes de Pacientes Renais e Transplantados do
Brasil (FENAPAR), com apoio da SBN, publicou um manifesto que defende uma maior adogao
da DP [11]. Esse documento destaca medidas para ampliar a DP no Brasil, incluindo: 1) a
implementag¢dao da Recomendacao 005 do Conselho Nacional de Saude, que propde expandir a

DP domiciliar nos servigos de atencao especializada em Doenga Renal Cronica (DRC) no SUS;



2) o apoio a iniciativas para ampliar a oferta de DP, com financiamento adequado para os centros
publicos e privados conveniados ao SUS; 3) o incentivo para que centros ja estabelecidos
aumentem sua capacidade de atendimento, além da criacao de parcerias para capacitar novos
centros; 4) a criacdo de centros de referéncia em DP, que atendam a pacientes de diferentes
regides e qualifiquem profissionais; 5) a garantia de informagdes claras aos pacientes,

permitindo uma escolha informada sobre a DP junto ao seu nefrologista.

Em setembro de 2024, presidentes e liderangas das Sociedades de Nefrologia da América Latina
reuniram-se na Republica Dominicana para discutir formas de promover a DP na regido,
culminando na “Declaracion de Santo Domingo” [12]. O incentivo a DP também ¢ um dos

objetivos da Frente Parlamentar Mista da Nefrologia, criada em 2023, no Brasil.

Para avaliar as caracteristicas da redu¢ao da DP no Brasil, realizamos uma analise de dados do
DATASUS, focada na evolugdo do uso da DP nos tltimos anos e suas implicagdes sociais e
econOmicas, além de explorar as barreiras que limitam sua expansdo no sistema de saude

publico.
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2. OBJETIVOS

2.1. Objetivos Gerais

O principal objetivo deste projeto foi analisar a evolugdo da DP no Sistema Publico de Saude
do Brasil ao longo de 10 anos (2014-2023), com énfase nas tendéncias sociodemograficas, nos

parametros clinicos, e nas mudancas regionais ao longo do tempo.

2.2.  Objetivos Especificos

1. Descrever o nimero de pacientes submetidos a DP no Sistema Publico de Satide no Brasil.
2. Analisar as caracteristicas sociodemograficas dos pacientes, incluindo idade dos pacientes,

raca e sexo, identificando tendéncias ao longo dos anos.

3. Examinar os parametros clinicos dos pacientes ao longo do tempo, com foco em indicadores
de adequagao da dialise, como Kt/V, e no controle de variaveis laboratoriais, como niveis de

hemoglobina, fosforo e paratormoénio (PTH).

4. Avaliar a sobrevida dos pacientes em DP ao longo do tempo.
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3. METODOS
3.1. Populacio

Realizamos um estudo de coorte retrospectivo utilizando o banco de dados do SUS do Brasil,
relacionado aos procedimentos de TRS por didlise, com base nos dados de faturamento. Foram
incluidos todos os pacientes prevalentes e incidentes que realizaram HD e DP no Brasil entre
2014 e 2023. A aprovacao ¢ética foi dispensada devido a natureza anonimizada e publica do

banco de dados.

3.2. Critérios de Inclusao e Exclusao

Foram incluidos todos os pacientes prevalentes e incidentes que realizaram procedimentos de

TRS relacionados a diélise no Brasil entre janeiro de 2014 ¢ dezembro de 2023.

3.3. Dados Coletados

Os dados foram fornecidos pelo DATASUS, o sistema de informacdes de satide mantido pelo
Ministério da Saude do Brasil que disponibiliza informacdes sobre o SUS [6]. Os dados foram
extraidos do DATASUS utilizando o pacote microdatasus no software R (versdo 4.1.2). Os
dados dos procedimentos de didlise sdo acessiveis por meio do sistema de procedimentos
ambulatoriais (SIA-ATD) [13], vinculado ao reembolso das unidades que prestam terapia
dialitica para pacientes com insuficiéncia renal cronica. Para a andlise, foi realizado o download
da base de hemodialise (SIA-ATD). Os dados brutos obtidos dessa base foram processados no
software R e disponibilizados conforme o nimero de Autorizagdes de Procedimentos
Ambulatoriais de Alta Complexidade (APACs) emitidas. As APACs sdao geradas
trimestralmente pelas unidades de terapia renal substitutiva, sendo que cada unidade pode
incluir a cobranca de até 14 sessdes convencionais de hemodialise por paciente por més em

cada APAC.

No sistema original, os registros sdo organizados por procedimentos individuais, resultando em
multiplos registros para o0 mesmo paciente. Para contornar esse problema, desenvolvemos um
algoritmo computacional para recuperar os dados de cada paciente individualmente. Utilizando
um cddigo de identificagdo tnico fornecido pelo SUS, identificamos cada caso e reorganizamos

os procedimentos por paciente. Nosso sistema eletronico/matematico evitou registros
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duplicados e, consolidando os procedimentos por paciente, permitiu a inclusdo dos dados na

base final de analise sem risco de duplicagao.

Pacientes com injuria renal aguda nao estao registrados no SIA-ATD e, portanto, ndo foram

incluidos neste estudo.

3.4. Variaveis Clinicas

As varidveis estudadas incluiram idade, género, raga, regido brasileira, tipo de TRS
(hemodialise ou dialise peritoneal), sorologia para HIV, hepatite B e hepatite C. Também
coletamos dados sobre hemoglobina sérica, fosforo sérico, paratormonio (PTH), Kt/V de
compartimento unico (spKt/V) e albumina sérica. Os exames bioquimicos foram analisados
com base na média de todos os valores disponiveis para cada paciente durante o seguimento.
De modo geral, os exames bioquimicos, exceto PTH e albumina sérica, foram coletados
mensalmente e registrados na mesma ficha de reembolso, conforme exigido pela legislacao

brasileira. PTH e albumina sérica foram testados a cada 3 meses.

A raga autodeclarada foi classificada conforme informado pelo paciente como Branca,
Parda/Preta (Mestiga), Amarela (Asiatica) e Indigena. As regioes brasileiras foram classificadas

como Norte, Nordeste, Centro-Oeste, Sudeste e Sul.

Para avaliar o numero de centros de TRS, utilizamos o Cadastro Nacional de Pessoa Juridica
(CNPJ), um codigo Unico atribuido a cada centro. Para determinar o nimero de cidades
brasileiras que oferecem TRS, utilizamos o codigo do Instituto Brasileiro de Geografia e

Estatistica (IBGE)[14].

3.5. Miétricas de Adequacio

Classificamos os exames mensais em faixas de referéncia de acordo com as diretrizes da Kidney
Disease Outcomes Quality Initiative (KDOQI) [15]. A adequacao foi avaliada usando o spKt/V.
Consideramos os seguintes valores para classificar as faixas de adequagao segundo a KDOQI:

fosforo sérico entre 3,5 e 5,5 mg/dL; niveis de PTH entre 150 e 600 pg/mL; hemoglobina entre
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10 e 12 g/dL. Valores dentro dessas faixas foram considerados adequados, enquanto os fora das

faixas foram considerados inadequados.

3.6. Dados Epidemiologicos Brasileiros

Utilizamos dados do Instituto Brasileiro de Geografia e Estatistica (IBGE) como fonte da
populagdo total do Brasil[16]. De 2014 a 2021, os numeros foram estimados com base no censo
de 2010, enquanto em 2022 o numero foi obtido do censo demografico brasileiro realizado
naquele ano. Em 2022, foi observado que a populacdo dos anos anteriores havia sido
superestimada, o que levou a uma subestimagao das taxas de prevaléncia de TRS entre 2014 e
2021. Estimamos a taxa de prevaléncia de pacientes em TRS como o niimero de pacientes em

dialise durante o ano, dividido pela populagdo brasileira em 1° de julho.
3.7. Desfechos

Os desfechos analisados foram mortalidade, transferéncia para outro centro e recuperagdo da
funcdo renal, relacionados a um ano em pacientes prevalentes. Além disso, avaliamos a
sobrevida dos pacientes incidentes que iniciaram didlise a partir de janeiro de 2014, com

encerramento do periodo de observacdo em 31 de dezembro de 2023.
3.8. Analise Estatistica

Os dados epidemiologicos descritivos foram apresentados usando mediana e percentis como
medidas de tendéncia central. As varidveis categoricas foram apresentadas em numero e
frequéncia. Utilizamos a anélise de regressdo Joinpoint para estimar tendéncias log-lineares
segmentadas ao longo do tempo. Esse método ¢ especialmente util para avaliar mudangas em
séries temporais, identificando pontos de inflexdo na estrutura populacional e determinando o
momento dessas alteragdes[17]. Foi calculada a variagdo percentual anual (APC) com intervalo
de confianca de 95% para cada segmento de tendéncia identificado. Adicionalmente, a variagdao
percentual anual média (AAPC) foi calculada para fornecer uma medida resumida da taxa geral
de mudanca ao longo de todo o periodo de estudo. A taxa de prevaléncia anual da terapia
dialitica foi calculada como o numero de pacientes em didlise durante o ano, dividido pela
populacgdo total do Brasil em 1° de julho. A taxa de mortalidade bruta foi calculada como o
numero de 6bitos durante o ano, dividido pelo numero total de pacientes em didlise no mesmo
ano. Para analisar a sobrevida, utilizamos o método de Kaplan-Meier; a data inicial foi o inicio

da terapia dialitica e a data final foi a data de dbito, o final do estudo ou a data do ultimo
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acompanhamento vivo, o que ocorresse primeiro. As analises foram realizadas utilizando o

software R versdo 4.1.2.
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4. RESULTADOS

4.1. Caracteristicas Sociodemograficas e Regionais

Entre 2014 ¢ 2023, observou-se um aumento no nimero de pacientes em hemodialise, passando
de 102.069 em 2014 para 154.788 em 2023. Em contraste, o nimero de pacientes em DP
apresentou uma redugdo, de 7.063 em 2014 para 6.897 em 2023. Proporcionalmente, a
participacao da dialise peritoneal no total de pacientes em terapia renal substitutiva diminuiu

de 6,47% em 2014 para 4,27% em 2023 (Figuras 1 e 2, Tabela 1).
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Figura 1. Numero de pacientes em terapia renal substitutiva no Brasil no Sistema Publico de
Satde (SUS) ao longo dos anos de 2014 a 2023 por modalidade (hemodiélise e didlise

peritoneal).
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Figura 2. Propor¢do de pacientes em terapia renal substitutiva no Brasil no Sistema
Publico de Saude (SUS) ao longo dos anos de 2014 a 2023 por modalidade (hemodialise
e dialise peritoneal).

As regides com maior propor¢ao de pacientes em terapia renal substitutiva foram

as regioes Sudeste e Nordeste (Tabela 1).
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Tabela 1. Numero de pacientes em terapia renal substitutiva no Brasil no Sistema Publico de Satide (SUS) ao longo dos anos de 2014 a
2023 por categoria e regiao geografica.

2014, 2016,
N= 2015, N= 2017, 2018, 2019, 2020, 2021, 2022, 2023,

109,132 N=133,786 135,680 N=139,205 N=143,660 N=149,701 N=153,683 N=156,428 N=156,862 N=161,685

Categoria

HD 102,069 124,967 127,372 131,328 135,959 142,060 146,172 149,372 150,045 154,788 (96%)
(94%) (93%) (94%) (94%) (95%) (95%) (95%) (95%) (96%)

DP 7,063 8,819 (6.6%) 8,308 7,877 (5.7%) 7,701 (5.4%) 7,641 (5.1%) 7,511 (4.9%) 7,056 (4.5%) 6,817 (4.3%) 6,897 (4.3%)
(6.5%) (6.1%)

Regiso

Centro Oeste 8,427 10,773 11,287 11,259 12,096 12,245 12,442 13,015 12,492 12,937 (8.0%)
(7.7%) (8.1%) (8.3%) (8.1%) (8.4%) (8.2%) (8.1%) (8.3%) (8.0%)

Nordeste 27,321 33,353 33,902 35,958 36,589 39,244 40,674 41,236 42,263 44,389 (27%)
(25%) (25%) (25%) (26%) (25%) (26%) (26%) (26%) (27%)

Norte 5,276 6,811 (5.1%) 6,707 7,152 (5.1%) 7,624 (5.3%) 8,286 (5.5%) 8,620 (5.6%) 8,758 (5.6%) 9,420 (6.0%) 9,488 (5.9%)
(4.8%) (4.9%)

Sudeste 52,530 62,970 63,895 64,492 66,373 67,905 69,493 70,195 69,778 71,774 (44%)
(48%) (47%) (47%) (46%) (46%) (45%) (45%) (45%) (44%)

Sul 15,578 19,879 19,889 20,344 20,978 22,021 22,454 23,224 22,909 23,097 (14%)
(14%) (15%) (15%) (15%) (15%) (15%) (15%) (15%) (15%)

HD: Hemodialise; DP: Didlise Peritoneal. Variaveis categdricas expressas em niimero e percentagem
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Durante o periodo do estudo, houve um aumento anual na prevaléncia da hemodialise com uma AAPC (Taxa de Crescimento Anual
Percentual Ajustada) de 4,42% [1C95%: 2,95%, 5,6%]. Em contrapartida, a didlise peritoneal apresentou uma redu¢do anual, com AAPC de -1,15%
[IC95%: -2,82%, -0,02%], conforme mostrado na Tabela 2. Especificamente para a dialise peritoneal, observou-se um aumento nao significativo
na frequéncia entre 2014 e 2016, com uma APC (Taxa de Crescimento Percentual) de 6,14% [1C95%: -1,84%, 12,40%], seguido de uma queda de
2016 a 2023, com APC de -3,14% [1C95%: -8,41%, -1,47%], conforme ilustrado na Figura 3.

Tabela 2. Taxa de Crescimento Anual Percentual da mudanca na frequéncia de dialise peritoneal no Sistema Publico de Satide (SUS) do
Brasil ao longo do tempo (2014 a 2023).

Characteristic Segment 1+ APC (95% CI) Segment 2+ APC (95% CI) AAPC (95% CI—full range)
Category

Hemodialysis 2014-2016 11.22%[4.84, 17.8] 2016-2023 2.55[-1.53, 3.63] 4.42*[2.95, 5.60]

Peritoneal 2014-2016 6.14 [-1.84, 12.40] 2016-2023 -3.14* [-8.41 -1.47] -1.15%[-2.82, -0.02]

Annual Percentage Change (APC) and Average Annual Percentage Change (AAPC) estimates by Joinpoint Regression. *Indicates that AAPC or APC is significantly different
from zero at the alpha = 0.05 level. + Segments in joinpoint regression represent periods with a consistent rate of change between identified joinpoints, indicating shifts in the
trend
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Figura 3. Joinpoint regression mostrando a variacio da proporcio de dialise
peritoneal ao longo do tempo no Brasil

Ao avaliar os pacientes em didlise peritoneal durante o periodo do estudo, a idade mediana
foi de 58 anos [45, 69] em 2014, e de 59 anos [45, 70] em 2023 (Tabela 3). Nesse
intervalo, observou-se um aumento anual da idade, com AAPC de 0,132 [1C95%: 0,08,
0,17] (Tabela 4). Houve uma diminui¢ao na proporc¢ao de pacientes da raga branca, com
AAPC de -2,36% [IC95%: -4,12, -0,59%], enquanto a propor¢do de pacientes da raga
parda/negra aumentou, com AAPC de 1,84% [IC95%: 0,30, 3,33%].

Regionalmente, observou-se um aumento da propor¢ao de pacientes em dialise peritoneal
na regido Centro-Oeste, com AAPC de 9,68% [IC95%: 7,73, 11,51%]. Nas regides
Sudeste e Sul, a propor¢ao permaneceu estdvel ao longo de todo periodo (2014-2023),
entretanto houve redugdo entre os anos de 2016 e 2023 (Tabela 4). Ja nas regides Norte e
Nordeste, houve uma reducao, com AAPC de -8,06% [1C95%: -12,18, -3,74%] ¢ -9,86%
[IC95%: -12,19, -7,55%], respectivamente. A distribuicdo de pacientes por regido ao
longo do tempo esta apresentada na Figura 4A, em que cada percentual indicado
corresponde a proporc¢ao de pacientes em DP na regido em relagdo ao total de pacientes
em didlise (HD e DP). Podemos observar que um menor niimero de pacientes entrou em

DP nos anos mais recentes nas regides Norte e Nordeste (Figura 4B).
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Além disso, observou-se um aumento significativo na propor¢do de recuperagdo da
funcdo renal ao longo do tempo, com AAPC de 14,88% [IC95%: 7,15, 19,65%] (Figura
5).
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Tabela 3. Caracteristicas dos Pacientes em terapia renal substitutiva no Brasil tipo dialise peritoneal no Sistema Publico de Saude (SUS)
ao longo dos anos de 2014 e 2023.

2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023,

N=7,063 N=38,819 N = 8,308 N=7,.877 N=17,701 N=17,641 N=7,511 N =17,056 N=6,817 N =6,897
Idade (anos) 58 (45, 69) 58 (45, 69) 58 (45, 69) 59 (45, 69) 59 (45, 69) 59 (45, 69) 59 (45, 70) 59 (45, 69) 59 (45, 69) 59 (45, 70)
Menos 18 327 (4.6%) 446 (5.1%) 372 (4.5%) 334 (4.2%) 328 (4.3%) 362 (4.7%) 357 (4.8%) 295 (4.2%) 291 (4.3%) 269 (3.9%)
Mais de 60 3,323 (47%) 4,207 (48%) 3,919 (47%) 3,773 (48%) 3,667 (48%) 3,706 (49%) 3,700 (49%) 3,482 (49%) 3,320 (49%) 3,423 (50%)
Sexo
Feminino 3,802 (54%) 4,726 (54%) 4,468 (54%) 4,164 (53%) 3,984 (52%) 3,982 (52%) 3,907 (52%) 3,681 (52%) 3,554 (52%) 3,606 (52%)
Masculino 3,261 (46%) 4,093 (46%) 3,840 (46%) 3,713 (47%) 3,717 (48%) 3,659 (48%) 3,604 (48%) 3,375(48%) 3,263 (48%) 3,291 (48%)
Raca
Yellow/Indige 126 (1.8%) 158 (1.8%) 144 (1.7%) 138 (1.8%) 100 (1.3%) 75 (1.0%) 82 (1.1%) 89 (1.3%) 157 (2.3%) 155 (2.2%)
nous
Caucasian/Wh 3,351 (47%) 4,148 (47%) 3,877 (47%) 3,610 (46%) 3,559 (46%) 3,438 (45%) 3,224 (43%) 3,037 (43%) 3,096 (45%) 3,240 (47%)
ite
Not Informed 976 (14%) 1,239 (14%) 1,255 (15%) 1,171 (15%) 1,020 (13%) 997 (13%) 963 (13%) 840 (12%) 298 (4.4%) 6 (<0.1%)
Mixed-Race 2,610 (37%) 3,274 (37%) 3,032 (36%) 2,958 (38%) 3,022 (39%) 3,131 (41%) 3,242 (43%) 3,090 (44%) 3,266 (48%) 3,496 (51%)
Regiso
Centro Oeste 316 (4.5%) 485 (5.5%) 579 (7.0%) 591 (7.5%) 637 (8.3%) 642 (8.4%) 675 (9.0%) 699 (9.9%) 746 (11%) 829 (12%)
Nordeste 1,276 (18%) 1,514 (17%) 1,199 (14%) 1,034 (13%) 815 (11%) 792 (10%) 714 (9.5%) 655 (9.3%) 610 (8.9%) 584 (8.5%)
Norte 370 (5.2%) 507 (5.7%) 410 (4.9%) 309 (3.9%) 305 (4.0%) 277 (3.6%) 259 (3.4%) 213 (3.0%) 215 (3.2%) 223 (3.2%)
Sudeste 3,886 (55%) 4,811 (55%) 4,621 (56%) 4,424 (56%) 4,420 (57%) 4,373 (57%) 4,295 (57%) 4,018 (57%) 3,842 (56%) 3,797 (55%)
Sul 1,215 (17%) 1,502 (17%) 1,499 (18%) 1,519 (19%) 1,524 (20%) 1,557 (20%) 1,568 (21%) 1,471 21%) 1,404 21%) 1,464 (21%)
HIV 40 (0.6%) 89 (1.0%) 55 (0.7%) 54 (0.7%) 82 (1.1%) 148 (1.9%) 144 (1.9%) 175 (2.5%) 191 (2.8%) 75 (1.1%)
Hepatite B 28 (0.4%) 91 (1.0%) 38 (0.5%) 45 (0.6%) 64 (0.8%) 156 (2.0%) 124 (1.7%) 99 (1.4%) 184 (2.7%) 63 (0.9%)
Hepatite C 108 (1.5%) 185 (2.1%) 148 (1.8%) 128 (1.6%) 131 (1.7%) 172 (2.3%) 184 (2.4%) 205 (2.9%) 219 (3.2%) 89 (1.3%)
Alta 75 (1.1%) 258 (2.9%) 222 (2.7%) 244 (3.1%) 265 (3.4%) 295 (3.9%) 277 (3.7%) 298 (4.2%) 299 (4.4%) 387 (5.6%)
Transferéncia 13 (0.2%) 59 (0.7%) 44 (0.5%) 49 (0.6%) 50 (0.6%) 51 (0.7%) 33 (0.4%) 49 (0.7%) 58 (0.9%) 41 (0.6%)
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2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023,
N=7063 N=8819 N=8308 N=7877  N=7,701 N =7,641 N=7511 N=7056  N=6817 N = 6,897
Obito 447 (63%) 1,172 (13%)  1,115(13%) 946 (12%) 892 (12%) 836 (11%) 1,002 (13%)  927(13%) 757 (11%) 697 (10%)
n_apacs 5(5,5) 12 (6, 12) 12 (6, 12) 12 (6, 12) 12 (6, 12) 12 (6, 12) 12 (7, 12) 12 (7, 12) 12 (7, 12) 12 (7, 12)
total_aih 11,836 26,014 26,469 27,476 27,482 27,614 27,720 28,176 33,522 34,091
(10,748, (13,533, (13,875, (14,546, (14,583, (15,054, (16,052, (16,470, (17,908, (20,056,
13,690) 32,446) 33,069) 34,704) 34,753) 34,807) 34,866) 34,932) 40,540) 40,617)
Total ATH 3,234 6,722 (3,497, 7,717 (4,045, 8,301 (4,394, 7,101 (3,768, 6,903 (3,764, 5,383 (3,117, 4,987 (2,915, 6,447 (3,444, 6,929 (4,076,
(US dollar) (2,937, 8,384) 9,641) 10,485) 8,980) 8,702) 6,770) 6,183) 7,796) 8,255)
3,740)

Variaveis categoricas expressas em nimero ¢ percentagem. Variaveis numéricas expressas em mediana e percentis (25 e 75%).

Tabela 4. Taxa de Crescimento Anual Percentual das caracteristicas dos pacientes em dialise peritoneal no Sistema Publico de Satide (SUS)
do Brasil ao longo do tempo anos de 2014 a 2023.

Characteristic Segment 1+ APC (95% CI) Segment 2+ APC (95% CI) AAPC (95% CI—full range)
Age (years) 2014-2023 0.132*[0.08, 0.17] 0.132*[0.08, 0.17]
Less than 18 years 2014-2023 -3.35%[-5.99, -0.71] -3.35%[-5.99, -0.71]
More than 60 years 2014-2016 5.91[-1.41, 10.75] 2016-2023 -3.72%*[-7.88, -2.44] -1.66*[-3.11, -0.77]
Gender
Female 2014-2016 7.21[-1.36, 15.2] 2016-2023 -2.81*[-8.91, -1.01] -0.66[-2.57, 0.76]
Male 2014-2016 5.19[-3.08, 15.56] 2016-2023 -3.43*[-9.71, -0.33] -1.58%*[-3.38, -0.24]
Ethnicity
Yellow/Indigenous 2014-2020 -10.91*[-36.1, -0.43] 2020-2023 27.9[-1.89, 85.87] 0.49[-7.37, 6.77]
Caucasian/White 2014-2023 -2.36*[-4.12, -0.59] -2.36*%[-4.12, -0.59]
Not Informed 2014-2021 0.53[-14.29, 22.95] 2021-2023 -90.62*[-95.1, -76.2]  -40.65*[-47.8, -31.4]
Mixed-Race 2014-2023 1.84*[0.30, 3.33] 1.84*[0.30, 3.33]
Brazilian Region
Central-West 2014-2016 31.35*%[17.7,42.72] 2016-2023 4.18*[1.27,6.01] 9.68%[7.73, 11.51]
Northeast 2014-2023 -9.86*[-12.19, -7.55] -9.86*[-12.19, -7.55]
North 2014-2023 -8.06%[-12.18, -3.74] -8.06%[-12.18, -3.74]
Southeast 2014-2016 7.09 [-0.14, 15.28] 2016-2023 -3.10*[-7.65, -1.76] -0.76[-2.44, 0.55]



South 2014-2016
Positive serology for HIV 2014-2021
Positive serology for Hepatitis B 2014-2023
Positive serology for Hepatitis C 2014-2021
Recovery of renal function 2014-2016
Patients transferred between centers 2016-2016
One-year mortality 2014-2016

11.23%[1.95, 22.96]
23.13%[7.67, 76.13]
13.53[-5.48, 35.90]
7.76[-8.35, 51.00]
61.8%[15.49, 98.5]
72.29%[4.68, 156]
44.9%[3.8, 95.1]

2016-2023
2021-2023

2021-2023
2016-2023
2016-2023
2016-2023

-1.07[-9.2, 0.40]
-29.71[-54.8, 12.9]

-27.5[-51.3, 7.65]
4.17[-15.94, 10.9]
-2.82[-33.5, 9.29]
-6.32*[-25.6, -0.08]

23

1.53[-0.92, 3.47]
8.71[-0.25, 20.46]
13.53[-5.48, 35.90]
-1.32[-8.63, 8.22]
14.88*[7.15, 19.65]
10.36[-1.18, 19.3]
3.2[-4.60, 9.49]

Annual Percentage Change (APC) and Average Annual Percentage Change (AAPC) estimates by Joinpoint Regression. *Indicates that AAPC or APC is significantly different
from zero at the alpha = 0.05 level. + Segments in joinpoint regression represent periods with a consistent rate of change between identified joinpoints, indicating shifts in the

trend
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Figura 4A. Proporcao de pacientes em dialise peritoneal no Sistema Unico de Saude do Brasil (SUS) ao longo do tempo (2014-2023) por
regioes do Brasil (Norte, Nordeste, Centro-Oeste, Sul e Sudeste). Valores expressos em percentagem (%).
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Figura 4B. Numero de pacientes em dialise peritoneal no Sistema unico de Saude do Brasil (SUS) ao longo do tempo (2014-2023) por
regioes do Brasil (Norte, Nordeste, Centro-Oeste, Sul e Sudeste). Valores expressos em nimero total (n).
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Figura 5. Proporcao de eventos (recuperacao funcao renal, mortalidade em 1 ano e transferéncia) em pacientes em dialise peritoneal no

Sistema tnico de Saude do Brasil (SUS) ao longo do tempo (2014-2023). Valores expressos em proporcao (%).
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4.2. Parametros Bioquimicos

Os exames bioquimicos ao longo do tempo podem ser vistos na tabela 5.

Tabela 5. Exames Bioquimicos dos Pacientes em terapia renal substitutiva no Brasil tipo dialise peritoneal no Sistema Publico de Satide
(SUS) ao longo dos anos de 2014 a 2023.

2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023,
N =17,063 N=8819 N=8308 N=7877 N=7,701 N=7641 N=7511 N=7056 N=6817 N=6897
Hb (g/dl)  11.24(10.00, 11.00(9.63, 11.00(9.80, 10.92(9.83, 10.33(8.75, 10.78(9.50, 10.83(9.71, 10.93(9.67, 10.68(9.26, 10.83 (9.66,

12.20) 12.08) 12.08) 12.00) 11.61) 11.86) 12.00) 11.86) 11.80) 11.79)
Fésforo 4.60(3.60,  4.77(3.75, 4.67(3.75, 4.82(3.83, 500(3.70, 4.97(3.85,  5.00(4.08,  5.00(4.00, 4.80(3.91,  5.00 (4.00,
(mg/dl) 6.00) 6.00) 5.92) 5.92) 6.08) 6.00) 6.25) 6.17) 5.95) 6.00)
PTH 257 (113, 300 (135, 288 (129, 283 (138, 287 (132, 316 (151, 345 (168, 330 (161, 320 (148, 326 (157,
(pg/ml) 512) 573) 554) 535) 535) 624) 710) 688) 676) 615)
Kt/V 1.00(1.00,  1.00(0.92,  1.00(1.00,  1.00(1.00,  1.00(0.67,  1.00(0.89,  1.00(1.00,  1.00(0.93,  1.13(0.78,  1.05(0.67,

1.50) 1.30) 1.20) 1.20) 1.20) 1.21) 1.72) 1.44) 1.49) 1.48)
Albumina  332(3.00,  3.33(2.75,  3.25(2.63, 325(2.75, 3.30(2.74,  3.50(3.00,  3.57(3.00, 3.60(3.00,  3.39(2.80,  3.55(3.00,
(g/dl) 4.00) 3.93) 4.00) 4.00) 4.00) 4.00) 4.00) 4.00) 3.83) 3.90)

PTH: parathormone; Kt/V (single pool Kt/V - dialysis adequacy parameter). Values are median and percentiles 25 and 75%

Nao houve mudangas significativas ao longo do tempo dos exames bioquimicos com podemos observar pelas taxas de crescimento anual

da tabela 6.
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Tabela 6. Taxa de Crescimento Anual Percentual das caracteristicas bioquimicas dos pacientes em dialise peritoneal no Sistema Publico

de Saude (SUS) do Brasil ao longo do tempo anos de 2014 a 2023.

Characteristic Segment 1+ APC (95% CI) Segment 2+ APC (95% CI) AAPC (95% CI—full range)
Hemoglobin (g/dl) 2014-2023 -0.30[-0.81, 0.20] -0.30[-0.81, 0.20]
Phosphorus (mg/dl) 2014-2023 0.37[-0.35, 1.09] 0.37[-0.35, 1.09]
PTH (pg/ml) 2014-2023 3.84%[2.17,10.72] 2021-2023 -8.29[-15.1, 0.21] 1.01[-0.51, 3.11]
spKt/V 2014-2023 -0.26[-1.87, 1.15] -0.26[-1.87, 1.15]
Albumin (g/dl) 2014-2023 0.44[-0.34, 1.23] 0.44[-0.34, 1.23]

Annual Percentage Change (APC) and Average Annual Percentage Change (AAPC) estimates by Joinpoint Regression. *Indicates that AAPC or APC is significantly different
from zero at the alpha = 0.05 level. + Segments in joinpoint regression represent periods with a consistent rate of change between identified joinpoints, indicating shifts in the

trend

As faixas de adequacao foram consideradas segundo o KDOQI para os parametros de Hemoglobina, féosforo e PTH em dentro ou fora das

faixas. A hemoglobina variou de 58% a 62% de adequacdo, o fosforo de 65 a 69% e o PTH de 70 a 79% (Tabela 7).

Tabela 7. Faixas de adequacio para os parametros bioquimicos segundo KDOQI para os pacientes em dialise peritoneal no Sistema Unico

de Saude (SUS) nos anos de 2014 a 2023.

2014, 2015, N = 2016, N = 2017, N = 2018, N = 2019, N = 2020, N = 2021, N = 2022, N = 2023, N =
N=7,063 8,819 8,308 7,877 7,701 7,641 7,511 7,056 6,817 6,897

Hemoglobina
Faixa 1,383 (62%) 1,614 (58%) 1,428 (60%) 1,309 (61%) 996 (50%) 981 (56%) 1,064 (59%) 1,089 (58%) 1,165 (52%) 1,316 (57%)
Fora da faixa 854 (38%) 1,182 (42%) 970 (40%) 838 (39%) 987 (50%) 757 (44%) 754 (41%) 804 (42%) 1,059 (48%) 976 (43%)
Fosforo
Faixa 1,537 (68%) 1,956 (67%) 1,769 (69%) 1,572 (69%) 1,297 (65%) 1,211 (66%) 1,121 (61%) 1,277 (64%) 1,571 (68%) 1,480 (65%)
Fora da faixa 713 (32%) 952 (33%) 793 (31%) 713 (31%) 699 (35%) 612 (34%) 704 (39%) 715 (36%) 726 (32%) 804 (35%)
PTH
Faixa 3,434 (79%) 4,284 (77%) 4,065 (78%) 3,854 (79%) 3,729 (79%) 3,578 (74%) 3,160 (70%) 2,988 (71%) 2,939 (72%) 2,960 (74%)
Fora da faixa 916 (21%) 1,312 (23%) 1,167 (22%) 1,048 (21%) 998 (21%) 1,268 (26%) 1,328 (30%) 1,194 (29%) 1,146 (28%) 1,034 (26%)

Valores expressos em niimero e percentagem
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4.3. Prevaléncia

Para o célculo da prevaléncia, consideramos toda a populacao em terapia renal substitutiva (hemodialise e didlise peritoneal). Observamos
um aumento da prevaléncia ao longo do tempo, de 538 por milhdo de habitantes em 2014 para 792 por milhdo em 2023 (Tabela 8). O numero de
centros de terapia renal substitutiva também aumentou, passando de 678 em 2014 para 716 em 2023. No entanto, o numero de centros que ofereciam
dialise peritoneal diminuiu de 350 para 272 no mesmo periodo. A propor¢ao de centros que ofereciam dialise peritoneal caiu de 51,6% em 2014

para 37,9% em 2023 (Tabela 8).

Tabela 8. Ntimero total, populagio brasileira e taxa de prevaléncia da terapia de substituiciio renal relacionada a dialise no Sistema Unico
de Saude ao longo dos anos de 2014 a 2023.

Cidades

com

dialise(n)/

Prevaléncia TRS Prevaléncia TRS por Centros Dialise Proporcdo centros  Cidades

Year (n) Populacao Brasil+ 1.000.000* (n)/Centros DP DP DP
2014 109132 202,768,562+ 538 678/350 51.6% 405/220
2015 133786 204,450,049+ 654 692/363 52.4% 407/227
2016 135680 206,081,432+ 658 687/344 50.1% 407/223
2017 139205 207,660,929+ 670 693/338 48.7% 412/219
2018 143660 208,494,900+ 689 702/325 46.3% 419/213
2019 149701 210,147,125+ 712 713/318 44.6% 425/211
2020 153683 211,755,692+ 725 714/311 43.5% 425/209
2021 156428 213,317,639+ 733 723/298 41.2% 430/202
2022 156862 203,080,756& 772 724/283 39.1% 442/198
2023 161685 204,136,776++ 792 716/272 37.9% 449/191

TRS: Terapia renal substitutiva. * Prevalence rate of dialysis patients per million population. + Brazilian population estimate https://sidra.ibge.gov.br/tabela/6579%#resultado; & 2022 Brazilian
population census; ++ population estimate derived from the 2022 census



https://sidra.ibge.gov.br/tabela/6579#resultado
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4.4. Incidentes e Prevalentes

O numero de pacientes prevalentes e incidentes na terapia renal substitutiva e em didlise peritoneal podem ser avaliados na tabela 9. A
proporcao de incidentes em terapia renal substitutiva (hemodialise e didlise peritoneal) variou de 23.3% a 28.1% e a proporcao de incidentes em
diélise peritoneal variou de 23.4% a 25.9% (Tabela 9). A prevaléncia ao longo do tempo variou de 34,8 pacientes por milhdo de habitantes em 2014

para 33,88 por milhdao de habitantes em 2023.

Tabela 9. Pacientes incidentes e prevalentes em terapia de substitui¢io renal relacionada a dialise no Sistema Unico de Satide ao longo dos
anos de 2014 a 2023.

Ano Prevalentes Incidentes TRS % Prevalentes Peritoneal Incidentes % incidentes  Prevaléncia
TRS incidentes Peritoneal em peritoneal DP por
na TRS 1.000.000*
2014 109.132 25.452 23.3% 7.063 1.834 25.9% 34,8
2015 133.786 37.065 27.7% 8.819 2.277 25.8% 43,1
2016 135.680 36.692 27.1% 8.308 2.122 25.5% 40,3
2017 139.205 36.663 26.3% 7.877 1.962 24.9% 37,9
2018 143.660 37.613 26.2% 7.701 1.872 24.3% 36,9
2019 149.701 39.841 26.6% 7.641 1.870 24.4% 36,4
2020 153.683 39.173 25.5% 7.511 1.798 23.9% 35,5
2021 156.428 43,987 28.1% 7.056 1.808 25.6% 33,1
2022 156.862 42.253 26.9% 6.817 1.598 23.4% 33,6
2023 161.685 43 887 27.1% 6.897 1.774 25.7% 33,8

TRS: terapia renal substitutiva. *+ Brazilian population estimate https://sidra.ibge.gov.br/tabela/6579#resultado; & 2022 Brazilian population census; ++ population estimate derived
from the 2022 census



https://sidra.ibge.gov.br/tabela/6579#resultado
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4.5. Sobrevida da Dialise Peritoneal

Para as andlises de sobrevida foram considerados os pacientes tnicos durante o periodo de estudo. A sobrevida em 12, 24, 36, 60 ¢ 96 meses
foi respectivamente: 91% (90%-91%), 84% (83%-84%), 77% (77%-78%),68% (67%-68%) e 59% (58%-60%), conforme evidenciado na Figura
6.
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Figura 6. Sobrevida em dialise peritoneal no Sistema unico de Saude do Brasil no periodo de 2014 a 2023.
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5. DISCUSSAO

Neste estudo, foram avaliados pacientes em TRS, com foco na dialise peritoneal, no Sistema
Publico de Saude do Brasil ao longo de um periodo de 10 anos. Houve uma reducao no uso da
DP, que passou de 6,5% em 2014 para 4,3% em 2023. Observou-se que o decréscimo nas
regides Norte e Nordeste foi mais acentuado, enquanto na regido Centro-Oeste houve um
aumento, e nas regioes Sudeste e Sul a prevaléncia de DP diminuiu entre 2016 ¢ 2023. O nimero
de centros que ofereciam DP no Brasil diminuiu, de 51,6% em 2014 para 37,9% em 2023.
Durante o periodo analisado, foi registrado um aumento na média de idade dos pacientes e na
propor¢ao de individuos de raga parda ou negra em DP. Além disso, os niveis séricos de

hemoglobina, paratormdnio e fésforo dos pacientes permaneceram estaveis ao longo do tempo.

Utilizamos uma metodologia inovadora para avaliar os pacientes em TRS pelo Sistema Publico
de Saude do Brasil, baseada em dados de faturamento eletronicos e de registro obrigatdrio no
SUS. Essa abordagem foi previamente utilizada por Aversa Santos et al. para analisar a TRS no
Brasil[18]. Em 2014, esses registros de faturamento passaram por modificacdes, em um
processo que teve a contribuicdo da SBN e levou a inclusdo de campos adicionais com dados
demograficos, bioquimicos e epidemioldgicos, os quais ndo sdo usualmente coletados em
registros de faturamento do SUS. Isso tornou a andlise dessas bases, como a SIA-ATD,

particularmente valiosa para estudos dessa natureza [13].

Uma grande variagdo no uso da DP foi observada no mundo, com aproximadamente 11% dos
pacientes com DRC em estagio 5 utilizando essa terapia. As maiores dificuldades de acesso
foram identificadas na Africa e no Sul da Asia [19]. Nos Estados Unidos, dados do USRDS
indicaram que cerca de 8,3% dos pacientes em TRS, incluindo transplante renal, estavam em
dialise peritoneal em 2022 [20]. Globalmente, a DP fica concentrada em poucos paises - com
mais de 50% dos pacientes em DP no mundo concentrados na China, Estados Unidos, México
e Tailandia [21, 22]. No Brasil, a taxa de uso da DP diminuiu de 6,5% em 2014 para 4,3% em
2023, correspondendo a uma taxa de reducao anualizada de -1,15% [IC95%: -2,82, -0,02]. Em
2013, dados do Censo de Dialise da SBN mostraram que aproximadamente 9,2% dos pacientes
no Brasil estavam em didlise peritoneal [23,24]. Em conjunto com os dados atuais,
evidenciamos uma tendéncia de declinio ao longo dos anos. Esse fendmeno pode ser
parcialmente explicado por questdes financeiras, ja que a remuneracao para DP ¢ inferior a da

hemodialise, além de dificuldades técnicas, como a falta de treinamento adequado para
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nefrologistas e equipe de satide em DP [23]. Corroborando com este cenario observamos uma
reducdo do nimero de centros que oferecem a terapia de dialise peritoneal (centros com pelo
menos um paciente em peritoneal) que diminuiu de 51,6% em 2014 para 37,9% em 2023. Os
dados de prevaléncia da DP mostram a mesma tendéncia de redugdo de 34,8 para 33,8 por
milhdo de populacdo, numero inferior a prevaléncia global de DP estimada em 38,1 pmp [25].
De forma semelhante, a baixa utilizagdo da DP nos EUA ¢ em grande parte atribuida a falta de
profissionais médicos adequadamente treinados, tanto médicos quanto enfermeiros. Muitos
nefrologistas em formagdo tém pouca ou nenhuma experiéncia com pacientes em didlise
peritoneal, o que limita sua confianca e capacidade de fornecer cuidados eficazes nessa

modalidade [26].

Nos ultimos anos, houve um esforgo crescente para expandir a dialise domiciliar nos Estados
Unidos visando que 80% dos pacientes com DRC em estagio 5 sejam tratados em casa ou por
transplante renal até 2025. Esse movimento foi impulsionado por diversos fatores: o atraso dos
EUA em relagdo a outros paises desenvolvidos na adocdo da didlise domiciliar, o impacto da
hemodialise tradicional na qualidade de vida dos pacientes, o alto custo do tratamento ¢ a
escassez de enfermeiros nas unidades de dialise no pais. A DP ¢ vista como uma soluc¢ao eficaz,
pois oferece, na maioria das situagdes, uma alternativa menos onerosa, com menor necessidade
de deslocamentos e recursos humanos. No entanto, apesar do aumento significativo na
incidéncia de novos pacientes utilizando DP entre 2010 e 2020, o crescimento geral da
modalidade tem sido modesto, passando de 7,9% para 11,7% dos pacientes em dialise, devido
a perdas por Obito, transplante e transferéncias para hemodiélise[26]. Em paises de baixa e
média renda, a adog¢@o da DP poderia ampliar o acesso ao tratamento para atender a crescente
demanda, embora ainda existam desafios como falta de financiamento, infraestrutura e politicas

de manejo da doenca renal [21].

O Brasil apresenta desafios adicionais devido a suas dimensdes territoriais e desigualdades
regionais. Alguns estudos indicam que o acesso aos servigcos de saude nas regides Norte e
Nordeste ¢ mais desigual, provavelmente pela infraestrutura insuficiente [27, 28]. A regido
Nordeste do Brasil apresenta a maior desigualdade, ocupando o ultimo lugar entre as cinco
regides em termos de Produto Regional Bruto per capita. Essa desigualdade também pode ser
atribuida a limitada infraestrutura de saude na regido [27]. No presente estudo, a Regido Norte
apresentou uma reducdo anualizada na dialise peritoneal de -8,06% [1C95%: -12,18, -3,74],
enquanto a Regido Nordeste registrou uma redugado de -9,86% [1C95%: -12,19, -7,55]. Embora

ndo tenha havido reducao significativa nas Regides Sudeste e Sul ao longo do periodo total do
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estudo (2014-2023), observou-se uma redu¢do anualizada no intervalo de 2016 a 2023 em
ambas as regides: -3,10% [1C95%: -7,65, -1,76] no Sudeste e -1,07% [1C95%: -9,2, 0,40] no
Sul. Apesar do crescimento no nimero de pacientes na Regido Centro-Oeste, o tamanho dessa
populacdo nao foi suficiente para manter a porcentagem de pacientes em dialise peritoneal. A
Regido Centro-Oeste foi a unica no Brasil a apresentar crescimento na utilizagdo da didlise

peritoneal, com uma taxa anualizada de 9,68% [IC95%: 7,73, 11,51].

Um estudo de geolocalizagdao das unidades de dialise no Brasil mostrou que as distancias
percorridas pelos pacientes foram maiores na Regido Norte (média de 84,3 km) em comparagado
ao Sudeste (média de 27,6 km). A propor¢do de pacientes que viajam mais de 40 km também
foi superior no Norte (77%) em comparacdo ao Sudeste (32%). As Regides Norte e Centro-
Oeste, que apresentaram as maiores distancias percorridas, também possuem um menor nimero
de centros de didlise e uma vasta extensdo geografica [29]. A ampliagdo da DP nessas regides
poderia mitigar as dificuldades de acesso, uma vez que essa modalidade reduz a necessidade de
deslocamentos frequentes - ao contrario do esquema convencional de hemodialise, que requer

viagens trés vezes por semana [21].

Uma alternativa eficaz para aumentar a utilizagdo da modalidade no Brasil ¢ a DP de inicio
urgente, definida como a iniciacdo do tratamento dentro de 14 dias apds a inser¢do do cateter
de Tenckhoff. A DP de inicio urgente oferece uma alternativa a hemodiélise em situacdes de
inicio ndo planejado de dialise, com resultados semelhantes a dialise planejada. Além disso,
pode reduzir complicacdes e hospitalizagdes, favorecendo a transicdo para o tratamento
ambulatorial com didlise peritoneal, especialmente em pacientes que comegam o tratamento no
hospital[30]. Estudos realizados no Brasil, como de Ponce et al, mostraram que o uso de DP em
inicio urgente ¢ seguro e eficaz, mesmo em pacientes nao preparados previamente para a
terapia[31]. Essa abordagem pode aliviar a pressdo sobre a hemodialise, uma vez que, em

algumas regides, hé escassez de vagas em unidades de HD [32, 33].

Observamos um aumento da idade mediana em DP passando de 58 [45-69] anos em 2014 para
59 [45-70] anos em 2023 o que representa uma taxa anualizada de 0.132 [95%CI: 0.08, 0.17].
De forma semelhante para os pacientes em TRS foi observado um aumento da idade mediana
de 57 anos em 2015 para 59 anos em 2014 [18]. Estes dados estdo em linha com o aumento da
expectativa de vida no Brasil que aumentou de 71,3 para 75,2 anos entre 2000 e 2017,
acompanhada por um crescimento mais modesto na expectativa de vida saudavel, de 62,2 para

65,5 anos [34].
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A distribuicdo de raga entre os brasileiros, de acordo com o IBGE 2022, foi a seguinte:
pardos/negros 55,5%, brancos 43,5%, e amarelos/indigenas 1% [35]. A distribui¢ao de raca ao
fim de 2014 no presente estudo foi 47% brancos e 51% pardos/negros semelhante aos dados do
IBGE. Houve um aumento anualizada da raca parda/negra de 1,84% [95%CI: 0.30, 3.33] o que
pode ser explicado pela reducdo da categoria ‘ndo informado’. Nos ultimos anos, menos
pacientes foram classificados como 'ndo informados', ¢ muitos deles podem ter sido
corretamente classificados como pardos, o que pode, em parte, explicar as diferengas

significativas observadas em nosso estudo ao longo do tempo.

Nao observamos modificagcdes dos parametros laboratoriais ao longo do tempo com os niveis
de hemoglobina, paratormdnio e fosforo estaveis ao longo dos anos. Entretanto, esses dados
ainda apresentam um desafio como por exemplo nos niveis de hemoglobina, fésforo e PTH
cursando com respectivamente: 57%, 65% e 74% dos pacientes no alvo das recomendagdes do
KDOQI em 2023. As dificuldades de atingir as metas sao semelhantes a outros estudo de dialise

peritoneal [36].

As taxas de sobrevida em DP nos meses 12, 24, 36, 60 e 96 foi respectivamente: 91%, 84%,
77%, 68% e 59%. Essas taxas de sobrevida sdo semelhantes aos de uma coorte de um centro
unico no México que encontrou 90% em 12 meses, 89,7% em 24 meses e 83,2% em 36 meses
[37]. Em geral, as taxas de sobrevida para pacientes em DP seguem um padrao geral em diversos
estudos. Apos 12 meses, cerca de 80-90% dos pacientes estdo vivos. Esse nimero cai para
aproximadamente 70-80% apds 24 meses. Em 48 meses, as taxas de sobrevida diminuem para
50-65%, e a sobrevida a longo prazo, em 96 meses, ¢ em torno de 25-40%. Esses valores podem
ser influenciados por fatores como idade, comorbidades e complica¢des, como peritonite [37,

38].

A experiéncia bem-sucedida de outros paises, incluindo nagdes da América Latina, com

politicas publicas de saude que incentivam efetivamente a adogdo da terapia, como programas

de educacgao, iniciativas "PD First" e financiamento adequado, deve ser amplamente debatida.

Alguns exemplos incluem o México, a Tailandia, a Nova Zelandia e a Republica Dominicana
b

[22].

Este estudo teve algumas limitagcdes. Nao conseguimos recuperar dados sobre a doenga renal
primaria ou comorbidades associadas: grande parte dos diagnosticos foi preenchida com o
codigo genérico N18.9 da CID-10, que indica doenca renal cronica ndo especificada. Além

disso, o estudo ndo avalia os dados dos pacientes em didlise cobertos por seguros privados da
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saude suplementar, responsavel por cerca de 20% dos pacientes em TRS no Brasil, pois essas
informacdes ndo fazem parte deste banco de dados publico. Também ndo conseguimos obter
exames bioquimicos mensais de potassio sérico, pois essas informacdes nao estavam
disponiveis nos formularios de reembolso de didlise. Os dados de spKt/V nado foram analisados
em faixa de KDOQI devido auséncia de dados da fung¢do renal residual. Nao foram avaliados a
incidéncia de peritonite bem como faléncia do método. Nao avaliamos a taxa de falha de método
com conversao para HD. Por fim, os resultados relacionados a raca autodeclarada devem ser
interpretados com cautela. Embora amplamente utilizada, a metodologia baseada em
autodeclaragdo pode estar sujeita a interpretagdes subjetivas e nao refletir aspectos genéticos

ou socioecondmicos que se correlacionam com essa variavel.

Apesar dessas limitagdes, este estudo contribui significativamente para o entendimento do
cenario da DP no Sistema Publico de Satide no Brasil nos tltimos 10 anos. No entanto, ainda
ha lacunas a serem preenchidas para identificar as causas das tendéncias observadas, assim
como possiveis solugdes. Estudos longitudinais que avaliem o impacto de politicas publicas de
satde especificas, como iniciativas de "PD First", programas de educacdo e incentivos
financeiros, em paises ou regides especificas, sdo necessarios para aprofundar a compreensao e

promover melhorias no uso da DP.
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6. CONCLUSAO

Este estudo destacou a queda significativa no uso da DP no Sistema Publico de Satude
no Brasil ao longo de uma década, com variagdes regionais marcantes. A reducdo no niumero
de centros que oferecem essa modalidade contribuiu para essa tendéncia de declinio.
Identificamos uma tendéncia de declinio na utilizagdo da DP, especialmente nas regides Norte
e Nordeste, e observamos um aumento na idade dos pacientes em tratamento. Os desafios para
a maior utilizacdo da DP, como questdes financeiras, técnicas e regionais, devem ser abordados

para garantir acesso equitativo a TRS no pais.
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Abstract: Background/Objectives: The Brazilian Constitution defines health as a universal
right and a State responsibility, with the Unified Public Health System (SUS) ensuring
free access to comprehensive care, including renal replacement therapies (RRTs) such as
dialysis and kidney transplantation. This study aimed to analyze trends in peritoneal
dialysis (PD) usage within Brazil’s public health system over a 10-year period, focusing on
geographic, demographic, and clinical changes. Methods: Using data from DATASUS and
the Brazilian Society of Nephrology Dialysis Census, we analyzed PD usage and patient
characteristics from 2014 to 2023. This methodology enabled an in-depth examination of
shifts in RRT trends across regions and patient demographics. Results: PD usage declined
from 6.5% in 2014 to 4.3% in 2023, with the steepest reductions observed in the North and
Northeast regions. Usage increased in the Central-West region, while the Southeast and
South experienced steady declines from 2016 to 2023. The proportion of centers offering
PD decreased from 51.6% in 2014 to 37.9% in 2023. Over time, the average age of PD
patients increased, as did the proportion of Brown/Black individuals receiving PD. Despite
these shifts, patient serum levels of hemoglobin, parathyroid hormone, and phosphorus
remained stable. Conclusions: This study highlights a relative decline in PD availability
and use within Brazil’s public health system, with notable regional disparities. These
findings underscore the urgent need for targeted policies to support PD infrastructure,
funding, and training to ensure equitable access to RRT across the country.

Keywords: peritoneal dialysis; renal replacement therapy; Brazil; health policy; public
health systems; health disparities

1. Introduction

Peritoneal dialysis (PD) is a valuable modality of renal replacement therapy (RRT) for
patients with end-stage kidney disease (ESKD) worldwide. However, its utilization varies
significantly across regions, reflecting disparities in healthcare infrastructure, healthcare
policies, and resource allocation. Although challenging, countries with efficient public health
systems and strategic policies have demonstrated that the expansion of PD utilization can be
achieved even in resource-limited settings [1,2]. Ensuring equitable access to RRT is essential
for patient survival, as the underutilization of dialysis therapies has been associated with gaps
in care and, ultimately, increased mortality among individuals with ESKD [3].

In Brazil, health is a constitutional right guaranteed by the State, which, in principle,
ensures universal, comprehensive, and free healthcare to the population [4]. Established in

Healthcare 2025, 13, 337

https:/ /doi.org/10.3390/healthcare13030337

41



Healthcare 2025, 13, 337

20of 16

1988, the Brazilian Public Health System—known by its Portuguese acronym, SUS—ensures
comprehensive, universal, and free access to healthcare for the entire population. SUS services
range from primary medical care to complex treatments, including renal replacement therapy,
and the provision of high-cost medications [5]. Despite progress over recent decades, SUS
continues to face challenges, particularly in maintaining financial sustainability [6].

In Brazil, RRT options include kidney transplantation and dialysis, which comprises
hemodialysis (HD), hemodiafiltration, and peritoneal dialysis. Approximately 80% of
chronic dialysis procedures in the country are publicly funded by SUS. With 153,831 patients
undergoing chronic dialysis in 2022, Brazil ranks third globally in absolute numbers of
patients on dialysis, within a population of 203.08 million [7,8].

The SUS database (DATASUS) provides comprehensive data for reimbursement pro-
cesses and epidemiological analyses [9]. However, there is a lack of studies detailing the
clinical and epidemiological characteristics of patients undergoing RRT within the Brazilian
Public Health System [10,11]. Such studies are not only scientifically relevant but also
critically important for guiding policymakers and public health managers in developing
nephrology-specific healthcare policies at a national level.

Over the past decade, the underfunding of RRT in Brazil has notably impacted the
utilization of PD. In July 2010, the Brazilian Dialysis Census reported that 9.4% of chronic
dialysis patients were on PD [12]. By 2022, this proportion had dropped to 4.7%, represent-
ing a 50% reduction [8]. Despite its advantages, such as reduced travel requirements for
patients, PD has faced challenges including lower reimbursement rates compared to HD
and inadequate training for nephrologists and healthcare personnel [13].

In response to these challenges, the last few years have seen initiatives aimed at
promoting PD in Brazil. In 2024, the National Federation of Renal Patients, with the support
of the Brazilian Society of Nephrology, released a manifesto advocating for the increased
adoption of PD in Brazil [14]. The document outlines several key measures to enhance
PD utilization, including the following. (1) Implementing Recommendation 005 of the
National Health Council, which proposes expanding home-based PD in specialized chronic
kidney disease (CKD) care services within SUS. (2) Supporting initiatives to expand PD
offerings, with adequate funding for public and contracted private centers. (3) Encouraging
existing centers to increase their capacity while fostering partnerships to train new centers.
(4) Establishing reference centers for PD to serve patients across regions and provide
professional training. (5) Ensuring clear patient information to facilitate informed decision-
making in consultations with nephrologists.

In September 2024, representatives from National Societies of Nephrology across Latin
American countries gathered in the Dominican Republic to discuss strategies for promoting
PD in the region, resulting in the “Declaracion de Santo Domingo” [15]. Similarly, advancing
PD adoption has been established as a priority by the National Parliamentary Front for
Nephrology in recent years, through discussions with the Ministry of Health. However,
despite collective efforts, no effective public healthcare policies have been implemented to
stimulate the adoption of PD in the country.

This study analyzes data from DATASUS to assess the evolution of PD utilization
in the Brazilian Public Health System over a 10-year period (2014-2023), focusing on
sociodemographic trends, clinical parameters, and regional variations. Understanding these
trends and identifying barriers to PD expansion provide valuable insights into healthcare
inequities at regional and national levels, inform resource allocation, and support the
development of policies aimed at improving equitable access to this life-saving therapy.
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2. Materials and Methods
2.1. Population

We conducted a retrospective cohort study using the SUS database (DATASUS) related
to renal replacement therapy (RRT) procedures through dialysis, based on reimbursement
data. The study included all prevalent and incident patients with chronic kidney disease
(CKD) who underwent “RRT-related dialysis procedures” under the Brazilian Public Health
System between January 2014 and December 2023. Ethical approval was waived due to the
anonymized and public nature of the database.

2.2. Data Collection

The data were obtained from DATASUS—the health information system maintained
by the Brazilian Ministry of Health, which provides information on the Brazilian Public
Health System (SUS) [9]. Dialysis procedure data are accessible through the “outpatient
procedure system” (SIA-ATD) [16], linked to reimbursement for RRT centers providing
dialysis therapy for patients with chronic kidney failure. These centers are required to
submit monthly reports. In the original dataset, records are organized by individual
procedures, resulting in multiple entries for the same patient. To address this issue, we
developed a computational algorithm to retrieve individual patient data. Using a unique
identification code provided by SUS, we identified each case and reorganized procedures
by patients. Ultimately, our electronic/mathematical system prevented duplicate records
and consolidated procedures per patient, enabling inclusion in the final analysis dataset
without risk of duplication. Patients with acute kidney injury are not included in the
SIA-ATD and were therefore excluded from this study.

2.3. Clinical Variables

The variables studied included age, gender, ethnicity, Brazilian region, type of RRT
(HD or PD), serology for HIV, hepatitis B, and hepatitis C. Additionally, we collected data
on serum hemoglobin, phosphorus, intact parathyroid hormone (PTH), single-pool Kt/V
(spKt/V), and serum albumin. Biochemical parameters were analyzed using the average of
all available measures for each patient during the follow-up period. In general, biochemical
tests—excluding PTH and serum albumin—were conducted monthly and documented
on the same reimbursement form, as required by Brazilian regulations. PTH and serum
albumin measurements were performed every three months. All dialysis centers utilized
the intact PTH assay.

Ethnicity was self-reported and categorized as White, Brown/Black (mixed-race),
Asian, and Indigenous. Brazilian regions were classified as North, Northeast, Central-West,
Southeast, and South. The number of RRT centers was determined using the “National
Register of Legal Entities” (CNP]), a unique code assigned to each company in Brazil. To
determine the number of cities providing RRT, we utilized codes from the Brazilian Institute
of Geography and Statistics (IBGE) [17].

2.4. Adequacy Metrics

Monthly test results were classified within reference ranges defined by the Kidney Dis-
ease Outcomes Quality Initiative (KDOQI) guidelines [18]. Dialysis adequacy was assessed
using spKt/V. The following parameters were considered within the target ranges: serum
phosphorus between 3.5 and 5.5 mg/dL, intact PTH levels between 150 and 600 pg/mL,
and hemoglobin levels between 10 and 12 g/dL.
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2.5. Brazilian Epidemiological Data

We used data from IBGE for the total Brazilian population [19]. Population estimates
from 2014 to 2021 were based on the 2010 census, while the 2022 data were derived from
the Brazilian demographic census conducted that year. The 2022 census revealed that
previous population estimates had been overestimated, leading to an underestimation
of RRT prevalence rates for the years 2014 to 2021. The prevalence rate of RRT patients
was calculated as the number of dialysis patients during the year divided by the Brazilian
population on 1 July.

2.6. Outcomes

The outcomes analyzed included mortality, transfer to another RRT center, and recovery
of renal function within one year among prevalent patients. We also assessed the incident
survival of patients who started dialysis between January 2014 and December 2023.

2.7. Statistical Analysis

Descriptive epidemiological data were presented using medians and percentiles as
measures of central tendency. Categorical variables were presented as numbers and fre-
quencies. We assessed the distribution of the data using the Kolmogorov—-Smirnov test and
visual inspections, including histograms and Q-Q plots, to determine normality.

We applied Joinpoint regression analysis to estimate segmented log-linear trends over
time. This method is particularly effective for analyzing time series data, identifying points
of inflection in the population structure, and determining the timing of these changes [20].
For each identified segment, the Annual Percentage Change (APC) and its 95% confidence
interval were calculated. Additionally, the Average Annual Percentage Change (AAPC)
was determined to summarize the overall rate of change across the study period. The
annual prevalence rate of dialysis therapy was calculated by dividing the total number of
dialysis patients in a given year by the Brazilian population as of 1 July. The crude mortality
rate was determined by dividing the number of deaths during the year by the total dialysis
population in the same year. For survival analysis, we used the Kaplan-Meier method,
with the start of dialysis therapy as the baseline and the study endpoint, date of death,
or last follow-up date, whichever came first, as the outcome. All statistical analyses were
performed using R software version 4.1.2.

3. Results
3.1. Socio-Demographic and Regional Characteristics

Between 2014 and 2023, there was an increase in the number of patients undergoing
HD, from 102,069 in 2014 to 154,788 in 2023. In contrast, the number of patients on PD
decreased from 7063 in 2014 to 6897 in 2023. Proportionally, the percentage of PD in the
total number of patients undergoing dialysis declined from 6.47% in 2014 to 4.27% in 2023
(Figures 1 and 2, Table 1). The Brazilian regions with the highest proportion of patients
undergoing RRT were the Southeast and Northeast regions (Table 1).

During the study period, there was an annual increase in the prevalence of HD, with
an Adjusted Average Annual Percent Change (AAPC) of 4.42% [95% CI: 2.95%, 5.6%].
Conversely, PD showed an annual reduction, with an AAPC of —1.15% [95% CI: —2.82%,
—0.02%], as shown in Table 2. Specifically for PD, there was a non-significant increase in
frequency between 2014 and 2016, with an Annual Percent Change (APC) of 6.14% [95% CI:
—1.84%, 12.40%], followed by a decline from 2016 to 2023, with an APC of —3.14% [95% CI:
—8.41%, —1.47%l], as illustrated in Figure 3.
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Figure 1. Number of patients undergoing RRT in Brazil within the Public Healthcare System (SUS)
from 2014 to 2023, by modality (HD and PD).
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Figure 2. Percentage of patients undergoing RRT in Brazil within the Public Health System (SUS)
from 2014 to 2023, by dialysis modality (hemodialysis and peritoneal dialysis).

Table 1. Number of patients undergoing RRT in Brazil within the Public Healthcare System (SUS)
from 2014 to 2023, by dialysis modality and geographic region. The percentages in parentheses, listed
below the absolute numbers, refer to the proportion within the total population on dialysis (HD and
PD) in the Brazilian Public Health System.

2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023,
n= n= n= n= n= n= n= n= n= n=
109,132 133,786 135680 139,205 143660 149,701 153,683 156428 156,862 161,685
Modality
HD 102,069 124967 127372 131328 135959 142,060 146172 149372 150,045 154788
(94%) (93%) (94%) (94%) (95%) (95%) (95%) (95%) (96%) (96%)
D 7063 8819 8308 7877 7701 7641 7511 7056 6817 6897
(6.5%) (6.6%) (6.1%) (5.7%) (5.4%) (5.1%) (4.9%) (4.5%) (4.3%) (4.3%)
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Table 1. Cont.

2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023,
n= n= n= n= n= n= n= n= n= n=
109,132 133,786 135,680 139,205 143,660 149,701 153,683 156,428 156,862 161,685
Region
Central-West 8427 10,773 11,287 11,259 12,096 12,245 12,442 13,015 12,492 12,937
entral-yves (7.7%) (8.1%) (8.3%) (8.1%) (84%) (8.2%) (8.1%) (8.3%) (8.0%) (8.0%)
Northeast 27,321 33,353 33,902 35,958 36,589 39,244 40,674 41,236 42,263 44,389
ortheas (25%) (25%) (25%) (26%) (25%) (26%) (26%) (26%) (27%) (27%)
North 5276 6811 6707 7152 7624 8286 8620 8758 9420 9488
(4.8%) (5.1%) (4.9%) (5.1%) (5.3%) (5.5%) (5.6%) (5.6%) (6.0%) (5.9%)
Southeast 52,530 62,970 63,805 64,492 66,373 67,905 69,493 70,195 69,778 71,774
(48%) (47%) (47%) (46%) (46%) (45%) (45%) (45%) (44%) (44%)
South 15,578 19,879 19,889 20,344 20,978 22,021 22,454 23,224 22,909 23,097
u (14%) (15%) (15%) (15%) (15%) (15%) (15%) (15%) (15%) (14%)
Table 2. Annual Percent Growth Rate of changes in the frequency of peritoneal dialysis in Brazil’s
Public Healthcare System over time (2014 to 2023).
Characteristic Segment 1+ APC (95% CT) Segment 2 + APC (95% CI) AAPC
gm & (95% CI-Full Range)
Modality
Hemodialysis 2014-2016 11.22 % [4.84, 17.8] 2016-2023 2.55[—1.53,3.63] 4.42*[2.95,5.60]
Peritoneal Dialysis 2014-2016 6.14 [—1.84, 12.40] 2016-2023 —3.14*[—8.41, —1.47] —1.15*[—2.82, —0.02]
Annual Percentage Change (APC) and Average Annual Percentage Change (AAPC) estimates by Joinpoint
Regression. * Indicates that AAPC or APC is significantly different from zero at the alpha = 0.05 level. + Segments
in joinpoint regression represent periods with a consistent rate of change between identified joinpoints, indicating
shifts in the trend.
1: 1 Joinpoint
®  Observed
0117 = — 20140-20160APC = 6.14
— 2016.0-2023.0 APC = -3.14*
0114
o
0,106
0103
o
o 009
o
0095
0092
0,088
0,064
0,081
0077

2014 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year base
* Indicates that the Annual Percent Change (APC} is significantly different from zero at the alpha = 0.05 level.
Final Selected Model: 1 Joinpoint.

Figure 3. Joinpoint regression showing the variation in the proportion of PD over time in Brazil.

When evaluating patients on PD during the study period, the median age increased
from 58 years (45, 69) in 2014 to 59 years (45, 70) in 2023 (Table 3). During this interval, an
annual increase in age was observed, with an AAPC of 0.132 [95% CI: 0.08, 0.17] (Table 4).
The proportion of white patients decreased, with an AAPC of —2.36% [95% CI: —4.12,
—0.59%], while the proportion of Brown/Black patients increased, with an AAPC of 1.84%
[95% CI: 0.30, 3.33%].
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Table 3. Characteristics of patients undergoing RRT through peritoneal dialysis in Brazil's Public
Healthcare System (SUS) from 2014 to 2023.

2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023,
n = 7063 n = 8819 n = 8308 n=7877 n=7701 n=7641 n=7511 n = 7056 n = 6817 n = 6897
Age (years) 58 58 58 59 59 59 59 59 59 59
(45,69)  (45,69)  (45,69)  (45,69)  (45,69)  (45,69)  (4570)  (45,69)  (45,69)  (45,70)
Less than 327 446 372 334 328 362 357 295 291 269
18 years (4.6%) (5.1%) (4.5%) (4.2%) (4.3%) (4.7%) (4.8%) (4.2%) (4.3%) (3.9%)
More than 3323 4207 3919 3773 3667 3706 3700 3482 3320 3423
60 years (47%) (48%) (47%) (48%) (48%) (49%) (49%) (49%) (49%) (50%)
Gender
Female 3802 4726 4468 4164 3984 3982 3907 3681 3554 3606
(54%) (54%) (54%) (53%) (52%) (52%) (52%) (52%) (52%) (52%)
Mal 3261 4093 3840 3713 3717 3659 3604 3375 3263 3291
ale (46%) (46%) (46%) (47%) (48%) (48%) (48%) (48%) (48%) (48%)
Ethnicity
Yellow/ 126 158 144 138 100 75 82 89 157 155
Indigenous (1.8%) (1.8%) (1.7%) (1.8%) (1.3%) (1.0%) (1.1%) (1.3%) (2.3%) (2.2%)
Caucasian/White 3351 4148 3877 3610 3559 3438 3224 3037 3096 3240
(47%) (47%) (47%) (46%) (46%) (45%) (43%) (43%) (45%) (47%)
Not Inf d 976 1239 1255 1171 1020 997 963 840 298 6
ot intorme (14%) (14%) (15%) (15%) (13%) (13%) (13%) (12%) (4.4%) (<0.1%)
Brown,/Black 2610 3274 3032 2958 3022 3131 3242 3090 3266 3496
(37%) (37%) (36%) (38%) (39%) (41%) (43%) (44%) (48%) (51%)
Region
Central-West 316 485 579 591 637 642 675 699 746 829
" (4.5%) (5.5%) (7.0%) (7.5%) (8.3%) (8.4%) (9.0%) (9.9%) (11%) (12%)
Northeast 1276 1514 1199 1034 815 792 714 655 610 584
(18%) (17%) (14%) (13%) (11%) (10%) (9.5%) (9.3%) (8.9%) (8.5%)
North 370 507 410 309 305 277 259 213 215 223
(5.2%) (5.7%) (4.9%) (3.9%) (4.0%) (3.6%) (3.4%) (3.0%) (3.2%) (3.2%)
Southeast 3886 4811 4621 4424 4420 4373 4295 4018 3842 3797
(55%) (55%) (56%) (56%) (57%) (57%) (57%) (57%) (56%) (55%)
South 1215 1502 1499 1519 1524 1557 1568 1471 1404 1464
(17%) (17%) (18%) (19%) (20%) (20%) (21%) (21%) (21%) (21%)
Positive serology 40 89 55 54 82 148 144 175 191 75
for HIV (0.6%) (1.0%) (0.7%) (0.7%) (1.1%) (1.9%) (1.9%) (2.5%) (2.8%) (1.1%)
Positive serology 28 91 38 45 64 156 124 99 184 63
for Hepatitis B (0.4%) (1.0%) (0.5%) (0.6%) (0.8%) (2.0%) (1.7%) (1.4%) (2.7%) (0.9%)
Positive serology 108 185 148 128 131 172 184 205 219 89
for Hepatitis C (1.5%) (2.1%) (1.8%) (1.6%) (1.7%) (2.3%) (2.4%) (2.9%) (3.2%) (1.3%)
Hospital Discharge 75 258 222 244 265 295 277 298 299 387
(1.1%) (2.9%) (2.7%) (3.1%) (3.4%) (3.9%) (3.7%) (4.2%) (4.4%) (5.6%)
T £ 13 59 44 49 50 51 33 49 58 41
ranster (0.2%) (0.7%) (0.5%) (0.6%) (0.6%) (0.7%) (0.4%) (0.7%) (0.9%) (0.6%)
Deaths 447 1172 1115 946 892 836 1002 927 757 697
(6.3%) (13%) (13%) (12%) (12%) (11%) (13%) (13%) (11%) (10%)
Categorical variables expressed as numbers and percentages; numerical variables expressed as medians and
percentiles (25th and 75th).
Table 4. Annual Percent Growth Rate of the characteristics of patients undergoing peritoneal dialysis
in Brazil’s Public Healthcare System (SUS) over time, from 2014 to 2023.
< ge AAPC
Characteristic Segment 1 + APC (95% CI) Segment 2 + APC (95% CI) (95% CI-Full Range)
Age (years) 2014-2023 0.132 *[0.08, 0.17] 0.132*[0.08, 0.17]
Less than 18 2014-2023 —3.35*[-5.99, —0.71] —3.35*[-5.99, —0.71]
More than 60 2014-2016 5.91[-1.41, 10.75] 2016-2023 —3.72*[-7.88, —2.44] —1.66*[-3.11, —0.77]
Gender
Female 2014-2016 7.21[-1.36,15.2] 2016-2023 —2.81*[-8.91, —1.01] —0.66 [—2.57,0.76]
Male 2014-2016 5.19 [—3.08, 15.56] 2016-2023 —3.43%[-9.71, —0.33] —1.58 *[—3.38, —0.24]
Ethnicity
Yellow/Indigenous 2014-2020 —10.91*[-36.1, —0.43] 2020-2023 27.9 [—1.89, 85.87] 049 [-7.37,6.77]
Caucasian/White 2014-2023 —2.36*[—4.12, —059] —2.36%[—4.12, —059]
Not Informed 2014-2021 0.53 [—14.29, 22.95] 2021-2023 —90.62 *[-95.1, —76.2] —40.65* [—47.8, —31.4]
Brown/Black 2014-2023 1.84 % [0.30, 3.33] 1.84 % [0.30, 3.33]
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Table 4. Cont.

AAPC

Characteristic Segment 1+ APC (95% CI) Segment 2 + APC (95% CI) (95% CI_Full Range)

Brazilian Region
Central-West 2014-2016 31.35+[17.7, 42.72] 2016-2023 4.18*[1.27, 6.01] 9.68*[7.73,11.51]
Northeast 2014-2023  —9.86*[—12.19, —7.55] —9.86 *[—12.19, —7.55]
North 2014-2023  —8.06*[—12.18, —3.74] —8.06*[—12.18, —3.74]
Southeast 2014-2016 7.09 [—0.14, 15.28] 2016-2023 —3.10*[~7.65, —1.76] —0.76 [-2.44, 0.55]
South 2014-2016 1123 * [1.95, 22.96] 2016-2023 —1.07 [-9.2, 0.40] 1.53[—0.92, 347

Positive serology for HIV ~ 2014-2021 23.13* [7.67, 76.13] 2021-2023 —29.71 [-54.8, 12.9] 8.71 [—0.25, 20.46]

Positive seralogy for 2014-2023 13.53 [5.48, 35.90] 13.53 [~5.48, 35.90]

Hepatitis B

Positive serology for 2014-2021 7.76 [—8.35, 51.00] 2021-2023 _27.5[=51.3,7.65] 132 [—8.63,8.22]

Hepatitis C

Recovery of renal function 20142016 61.8 * [15.49, 98.5] 2016-2023 417 [—15.94,10.9] 14.88* [7.15, 19.65]

11:“‘*“"‘ transferred 2016-2016 72.29 * [4.68, 156] 2016-2023 —2.82[-33.5,9.29] 10.36 [~1.18,19.3]
etween centers

One-year mortality 2014-2016 449*[3.8,95.1] 2016-2023 —6.32*[~25.6, —0.08] 3.2 [—4.60,9.49]

Annual Percentage Change (APC) and Average Annual Percentage Change (AAPC) estimates by Joinpoint
Regression. * Indicates that AAPC or APC is significantly different from zero at the alpha = 0.05 level. + Segments
in joinpoint regression represent periods with a consistent rate of change between identified joinpoints, indicating
shifts in the trend.

Regionally, there was an increase in the proportion of patients on PD in the Central-West
region, with an AAPC of 9.68% [95% CI: 7.73, 11.51%)]. In the Southeast and South regions,
the proportion remained stable throughout the period (2014-2023); however, there was a
reduction from 2016 to 2023 (Table 4). In the North and Northeast regions, there was a
reduction, with AAPCs of —8.06% [95% CI: —12.18, —3.74%] and —9.86% [95% CI: —12.19,
—7.55%], respectively. The distribution of patients by region over time is shown in Figure 4.
Additionally, fewer patients initiated PD in recent years in the North and Northeast regions.

Proportion (%)
1102
2103
3tod

bl ’ 4t05

487 | 454 354 . 5106

' 6lo7

T8

Figure 4. Proportion of patients undergoing peritoneal dialysis in Brazil’s Public Healthcare System
(SUS) over time (2014-2023) by region (North, Northeast, Central-West, South, and Southeast). Values
are expressed as percentages (%).
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Additionally, there was a significant increase in the proportion of renal function
recovery over time, with an AAPC of 14.88% [95% CI: 7.15, 19.65%)] (Figure 5).
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Figure 5. Proportion of events (renal function recovery, one-year mortality, and transfer between
centers) among patients undergoing peritoneal dialysis in Brazil's Public Healthcare System (SUS)
over time (2014-2023). Values are expressed as percentages (%).

3.2. Laboratory Parameters

No significant changes were observed over time in laboratory test results, as shown
in Table 5. The adequacy parameter ranges, according to the KDOQI guidelines, were
consistent with international trends.

Table 5. Laboratory parameters of patients undergoing peritoneal dialysis in Brazil’s Public Health-
care System (SUS) from 2014 to 2023.

2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023,
n = 7063 n = 8819 n = 8308 n ="7877 n="7701 n=7641 n=7511 n = 7056 n = 6817 n = 6897
Hemoglobine 11.24 11.00 11.00 1092 10.33 10.78 10.83 1093 10.68 10.83
e (10.00, (9.63, (9.80, (9.83, (8.75, (9.50, ©.71, (9.67, (9.26, (9.66,
12.20) 12.08) 12.08) 12.00) 11.61) 11.86) 12.00) 11.86) 11.80) 11.79)
Phosphorus  4.60 (3.60, 477 (375, 4.67(3.75, 482(3.83, 5.00(3.70, 497(3.85, 5.00(408, 5.00(400, 4.80(3.91, 500 (4.00,
(mg/dL) 6.00) 6.00) 592) 5.92) 6.08) 6.00) 6.25) 6.17) 5.95) 6.00)
PTHpgmy D713, 300135, 288(129, 283(13,  267(132, 316(15, 345(168, 330(l6l, 320(148, 326 (157,
pg/m 512) 573) 554) 535) 535) 624) 710) 688) 676) 615)
i 1.00(1.00, 1.00(092, 1.00(1.00, 100(1.00, 1.00(0.67, 1.00(0.89, 1.00(100, 1.00(0.93, 1.13(0.78, 1.05(0.67,
Sp 1.50) 1.30) 1.20) 1.20) 1.20) 1.21) 1.72) 1.44) 1.49) 1.48)
Albumine  332(3.00, 333(275 3.25(263, 325(275, 3.30(274, 350(3.00, 357 (3.00, 3.60(3.00, 3.39(2.80, 355 (3.00,
(g/dL) 4.00) 3.93) 4.00) 4.00) 4.00) 4.00) 4.00) 4.00) 3.83) 3.90)

PTH: intact parathyroid hormone; spKt/V (single pool Kt,v‘V—dialysis adequacy parameter); Hb: hemoglobin;
values are expressed as medians and percentiles (25th and 75th).

3.3. Prevalence

To calculate prevalence, the entire population undergoing RRT (HD and PD) was
considered. There was an increase in prevalence over time, from 538 per million inhabitants
in 2014 to 792 per million in 2023. The number of renal replacement therapy centers also
increased, from 678 in 2014 to 716 in 2023. However, the number of centers offering PD
decreased from 350 to 272 in the same period. The proportion of centers offering PD fell
from 51.6% in 2014 to 37.9% in 2023 (Table 6).
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Table 6. Brazilian population, number and percentage of dialysis centers offering peritoneal dialysis,
total number of patients, and prevalence rate of dialysis-related RRT in Brazil’s Public Healthcare
System (SUS) from 2014 to 2023.

RRT RRT Total dialysis Proportion Cities with
Year Prevalence (n) Population + Prevalence Centers (n)/Centers of Centers Dialysis (n)/Cities
pmp * Offering PD Offering PD with PD
2014 109,132 202,768,562 + 538 678/350 51.6% 405/220
2015 133,786 204,450,049 + 654 692/363 52.4% 407 /227
2016 135,680 206,081,432 + 658 687 /344 50.1% 407/223
2017 139,205 207,660,929 + 670 693/338 48.7% 412/219
2018 143,660 208,494,900 + 689 702/325 46.3% 419/213
2019 149,701 210,147,125 + 712 713/318 44.6% 425/211
2020 153,683 211,755,692 + 725 714/311 43.5% 425/209
2021 156,428 213,317,639 + 733 723/298 41.2% 430/202
2022 156,862 203,080,756 & 772 724/283 39.1% 442/198
2023 161,685 204,136,776 ++ 792 716/272 37.9% 449/191

RRT: Renal replacement therapy. pmp: per million population * Prevalence rate of dialysis patients per million
population. + Brazilian population estimate https:/ /sidra.ibge.gov.br/tabela/657%resultado (accessed on 2
August 2024); & 2022 Brazilian population census; ++ population estimate derived from the 2022 census.

3.4. Incident and Prevalent Cases

The number of prevalent and incident patients undergoing RRT and PD can be as-
sessed in Table 7. The proportion of incident cases in RRT (HD and PD) varied from
23.3% to 28.1%, while the proportion of incident cases in PD ranged from 23.4% to 25.9%.
Prevalence over time varied from 34.8 patients per million inhabitants in 2014 to 33.88 per
million inhabitants in 2023.

Table 7. Incident and prevalent patients undergoing dialysis-related RRT in the Public Healthcare
System (SUS) from 2014 to 2023.

Year Prevalents in  Incidentsin % of Incidents Prevalents Incidentsin % of Incidents PD Prevalence
RRT RRT in RRT in PD PD in PD pmp
2014 109,132 25452 23.3% 7063 1834 25.9% 34.8
2015 133,786 37,065 27.7% 8819 2277 25.8% 431
2016 135,680 36,692 27.1% 8308 2122 25.5% 40.3
2017 139,205 36,663 26.3% 7877 1962 24.9% 379
2018 143,660 37,613 26.2% 7701 1872 24 3% 369
2019 149,701 39,841 26.6% 7641 1870 24.4% 364
2020 153,683 39,173 25.5% 7511 1798 23.9% 355
2021 156,428 43,987 28.1% 7056 1808 25.6% 331
2022 156,862 42,253 26.9% 6817 1598 23.4% 33.6
2023 161,685 43,887 27.1% 6897 1774 25.7% 338

RRT: Renal replacement therapy. pmp: per million population.

3.5. Survival

For survival analyses, unique patients during the study period were considered.
Survival rates at 12, 24, 36, 60, and 96 months were as follows: 91% (90-91%), 84% (83-84%),
77% (77-78%), 68% (67-68%), and 59% (58-60%), as shown in Figure 6.
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Figure 6. Survival on peritoneal dialysis in Brazil’s Public Healthcare System (SUS) from 2014 to 2023.

4. Discussions

In this study, patients undergoing RRT, with a focus on PD, were evaluated in Brazil's
Public Health System over a 10-year period. There was a reduction in PD utilization,
decreasing from 6.5% in 2014 to 4.3% in 2023. A more pronounced decline was observed
in the North and Northeast regions, whereas the Central-West region showed an increase,
and the Southeast and South regions exhibited a decrease in PD prevalence between 2016
and 2023. The number of centers offering PD in Brazil dropped from 51.6% in 2014 to 37.9%
in 2023. During the analyzed period, there was an increase in the mean age of patients and
in the proportion of individuals of mixed-race (Brown/Black) ethnicity undergoing PD.
Additionally, patients’ serum levels of hemoglobin, intact PTH, and phosphorus remained
stable over time.

We used an innovative methodology to assess RRT patients in Brazil’s Public Health
System, utilizing electronic reimbursement and mandatory registration data from the SUS.
This approach was previously applied to analyze RRT in Brazil [21]. In 2014, national reim-
bursement records underwent modifications, leading to the inclusion of additional fields
containing demographic, laboratorial, and epidemiological data not typically collected in
SUS reimbursement records. This made the analysis of these datasets, such as SIA-ATD,
particularly valuable for studies of this nature [16].

Significant variation in PD utilization has been observed worldwide, with approxi-
mately 11% of ESKD patients receiving this therapy. The greatest access challenges were
identified in Africa and South Asia [22]. In the United States of America (USA), data
from the USRDS indicated that around 8.3% of patients undergoing RRT, including those
with kidney transplants, were on PD in 2022 [23]. Globally, PD is concentrated in a
few countries—over 50% of PD patients worldwide are in China, the USA, Mexico, and
Thailand [2,24]. In Brazil, PD utilization decreased from 6.5% in 2014 to 4.3% in 2023,
corresponding to an annualized reduction rate of —1.15% [95% CI: —2.82, —0.02]. In 2013,
data from the Brazilian Dialysis Census showed that approximately 9.2% of patients in
Brazil were on PD [25,26]. Together with current data, a declining trend over the years
is evident. Supporting this scenario, we observed a reduction in the number of dialysis
centers offering PD (with at least one patient on PD), which dropped from 51.6% in 2014 to
37.9% in 2023. In our study, PD prevalence data also followed the same declining trend,
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from 34.8 to 33.8 per million population (pmp)—a figure below the estimated global PD
prevalence of 38.1 pmp [22].

A key factor contributing to this decline may be the lower reimbursement rate for PD
compared to HD, driven by insufficient public funding, which discourages its adoption
by healthcare providers. Furthermore, inadequate training for healthcare personnel in
PD management exacerbates the issue. Due to the low number of patients on PD, many
nephrology trainees in Brazil, as in other countries, have limited exposure to this modality,
reducing their confidence and ability to manage PD effectively [26]. The lack of effective
public healthcare policies and adequate funding to incentivize RRT centers to expand or
maintain PD programs are likely significant factors contributing to the declining number of
facilities offering this treatment.

Similarly, low PD utilization in the USA is largely attributed to the lack of adequately
trained medical professionals, both physicians and nurses. Many nephrology trainees have
limited or no experience managing PD patients, reducing their confidence and ability to
provide effective care in this modality [27]. In recent years, there has been an increasing
effort to expand home dialysis in the USA, with the goal of achieving 80% of ESKD patients
receiving treatment at home or undergoing kidney transplantation by 2025. This movement
is driven by factors such as the USA’s lag in adopting home dialysis compared to other
developed countries, the impact of conventional HD on patients” quality of life, high
treatment costs, and a shortage of nurses in dialysis units. PD is considered an effective
solution, offering, in many cases, a less costly alternative with reduced transportation and
human resource needs. However, despite significant growth in the incidence of new PD
patients between 2010 and 2020, overall modality growth has been modest, increasing from
7.9% to 11.7% of dialysis patients due to losses from death, transplantation, and transfers
to HD [27]. In low- and middle-income countries, PD adoption could improve access to
treatment to meet growing demand, though challenges remain, such as lack of funding,
infrastructure, and kidney health policies [24].

Brazil faces additional challenges due to its large territorial dimensions and regional
inequalities. Some studies indicate that access to healthcare services is more unequal in the
North and Northeast regions, likely due to insufficient infrastructure [28,29]. The Northeast
region has the highest inequality, ranking last among the five regions in terms of Gross
Regional Domestic Product (GRDP) per capita. This inequality can also be attributed to the
limited healthcare infrastructure in this region [28]. In our study, the North region showed
an annualized PD reduction of —8.06% [95% CI: —12.18, —3.74], while the Northeast
recorded a reduction of —9.86% [95% CI: —12.19, —7.55]. Although no significant reduction
was observed in the Southeast and South regions over the study period (2014-2023), there
was an annualized reduction between 2016 and 2023 in both regions: —3.10% [95% CI:
—7.65, —1.76] in the Southeast and —1.07% [95% CI: —9.2, 0.40] in the South.

Surprisingly, the Central-West region demonstrated both a relative and absolute
increase in the number of PD patients. This trend could potentially be attributed to the
dedicated efforts of certain dialysis centers and the positive influence of the Brazilian
Federal District, which concentrates healthcare resources and is strategically located within
the Central-West region. In recent years, the Brazilian Federal District faced a shortage
of HD slots in the Public Health System for incident patients, a limitation that did not
impact access to PD. Additionally, the lower logistical costs of delivering PD supplies to this
region, compared to more distant areas such as the North and Northeast, might alleviate
the financial burden—often a critical barrier—caused by the chronic underfunding of RRT
in Brazil, making PD a more feasible option in the Central-West. These factors, though
hypothetical, may help explain the observed increase in PD utilization in this region.
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A geolocation study of dialysis units in Brazil showed that the distances traveled by
patients were greater in the North region (average of 84.3 km) compared to the Southeast
(average of 27.6 km). The proportion of patients traveling more than 40 km was also
higher in the North (77%) compared to the Southeast (32%). The North and Central-West
regions, which had the greatest travel distances, also have fewer dialysis centers and a vast
geographic expanse [30]. Expanding PD in these regions could alleviate access difficulties,
as this modality reduces the need for frequent travel—unlike in-center conventional HD,
which requires travel to a dialysis center usually three times a week.

An effective alternative to increasing the use of PD in Brazil may be urgent-start PD,
defined as the initiation of treatment within 14 days after the insertion of a Tenckhoff
catheter. Urgent-start PD offers an alternative to HD in unplanned dialysis initiation
scenarios, with outcomes comparable to planned dialysis. Furthermore, it can reduce
complications and hospitalizations, facilitating the transition to outpatient treatment with
PD, particularly for patients starting therapy in a hospital setting [31]. Studies conducted in
Brazil have shown that urgent-start PD is safe and effective, even in patients not previously
prepared for the therapy [32]. This approach can alleviate the pressure on HD, especially in
regions where there is a shortage of HD slots [33,34].

In our study, we observed an increase in the median age of PD patients, rising from
58 (45-69) years in 2014 to 59 (45-70) years in 2023, representing an annualized rate of
0.132 [95% CI: 0.08, 0.17]. Similarly, for patients on RRT in Brazil, the median age in-
creased from 57 years in 2015 to 59 years in 2023 [30]. These findings align with the rise
in life expectancy in Brazil, which increased from 71.3 to 75.2 years between 2000 and 2017,
accompanied by a more modest growth in healthy life expectancy, from 62.2 to 65.5 years [35].

The self-declared ethnic distribution among Brazilians, according to IBGE 2022, was
as follows: Brown/Black (mixed-race) 55.5%, White 43.5%, and Asian/Indigenous 1% [36].
The racial distribution at the end of 2014 in this study was 47% White and 51% Brown/Black
(mixed-race), similar to official national data from IBGE. There was an annualized increase
of 1.84% [95% CI: 0.30, 3.33] in the Brown/Black (mixed-race) population, which may be
explained by the reduction in the “not reported” category. In recent years, fewer patients
were classified as “not reported”, and many were likely correctly categorized as mixed-race,
partially accounting for the significant differences observed in our study over time.

We did not observe significant changes in laboratory parameters over time, with serum
hemoglobin, intact PTH, and phosphorus levels remaining stable throughout the study
period. The difficulty in meeting dialysis adequacy targets was consistent with findings
from other studies on PD [37,38].

PD survival rates in our study at 12, 24, 36, 60, and 96 months were 91%, 84%, 77%, 68%,
and 59%, respectively. These survival rates are similar to a single-center cohort study in
Mexico, which reported 90% at 12 months, 89.7% at 24 months, and 83.2% at 36 months [39].
Generally, PD survival rates follow a consistent pattern across various studies. After
12 months, approximately 80-90% of patients are alive. This number drops to 70-80% after
24 months. By 48 months, survival rates decline to 50-65%, and long-term survival at
96 months is around 25-40%. Factors such as age, comorbidities, and complications like
peritonitis can influence these outcomes [39,40]. The stability of survival rates observed in
our study suggests that the quality of care for patients who remained on PD did not decline
over time. However, reduced access to PD may disproportionately impact marginalized
populations, likely increasing reliance on HD and introducing additional burdens, such
as higher costs and logistical challenges. Policymakers must address these inequities by
implementing targeted strategies to improve PD infrastructure, enhance reimbursement
rates, and expand training programs to ensure equitable access to RRT nationwide.
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Finally, the environmental sustainability of dialysis modalities has become a critical
topic in the context of public health planning and the growing global focus on climate
change mitigation. Green nephrology and ecodialysis committees have been established
worldwide, including in Brazil. HD has been associated with substantial environmental
impacts, including significant waste generation—over one million tons of disposable
materials such as dialyzers and tubing—water consumption of approximately 500 L per
session per patient, and energy usage estimated globally at more than two billion kWh
annually. In contrast, although comprehensive studies evaluating the resource usage in the
production of sterile fluids for PD are lacking, PD may offer certain advantages over HD in
terms of reduced water usage and energy consumption [41].

This study had some limitations. We were unable to retrieve data on primary kidney
disease or associated comorbidities, as many diagnoses were recorded using the generic
ICD-10 code N18.9, indicating unspecified chronic kidney disease. Additionally, monthly
laboratory test results for serum potassium were unavailable because this information is
not included in dialysis reimbursement forms. Kt/V data were also not analyzed within
KDOQI ranges due to the absence of residual kidney function data. The study did not
evaluate peritonitis incidence or method failure rates, including conversion to HD. Lastly,
data on the patients undergoing dialysis covered by private health insurance, which
accounts for approximately 20% of RRT patients in Brazil, were not assessed, as they are
not included in the public healthcare system database, DATASUS.

Despite these limitations, this study contributes to understanding the PD landscape
within Brazil’s Public Health System over the past 10 years. There are still gaps to be
addressed in identifying the underlying causes of the observed trends and exploring
potential solutions. Future research should focus on longitudinal studies that evaluate
the impact of specific public healthcare policies, such as ‘PD First’ initiatives, education
programs, and financial incentives, on PD utilization in different countries or regions.
Additionally, comparative studies examining the cost-effectiveness and patient outcomes
of PD versus HD in diverse healthcare settings could provide valuable insights to guide
policymaking and improve equitable access to PD worldwide.

5. Conclusions

This study highlighted a relative decline in PD utilization within the Public Health
System in Brazil over a decade, with notable regional variations. The reduction in the
number of centers offering this modality contributed to this downward trend. We identified
a declining trend in PD utilization, particularly in the North and Northeast regions, and
observed an increase in the age of patients undergoing treatment. Challenges to expanding
PD use, including financial, technical, and regional issues, must be addressed to ensure
equitable access to RRT in the country.
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