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RESUMO

A anemia ocorre em estagios precoces da doenca renal crénica (DRC) e é comum
em pacientes em terapia de substituicao renal (TSR), tanto em hemodialise (HD)
quanto em dialise peritoneal (DP). Mais do que piorar a qualidade de vida destes
pacientes a anemia tem impacto negativo na sobrevida dos mesmos. A HD e a DP
apresentam diferencas marcantes que podem afetar a prevaléncia, o diagnéstico e
o controle da anemia. Apesar do fato de que a DP é considerada uma alternativa
equivalente a HD e utilizada universalmente, a maioria dos dados que suportam a
prevaléncia da anemia, fatores associados e diretrizes clinicas para o seu
tratamento sdo dos estudos baseados na populagdo em HD. O objetivo deste
estudo foi analisar a prevaléncia da anemia e da variabilidade da Hb;
estabelecendo os fatores associados e o impacto na mortalidade dos pacientes
em DP. O estudo se propde a utilizar dados do BRAZPD, estudo multicéntrico,
prospectivo, observacional, de pacientes incidentes em DP, entre 2004 e 2007. Os
critérios de inclusao deste estudo foram pacientes incidentes de 114 clinicas de
didlise brasileiras as quais possuiam mais de 10 pacientes em programa de DP
utilizando o sistema Baxter e com termo de consentimento informado do estudo
assinado. Dados demograficos e bioquimicos eram coletados mensalmente e o
paciente era seguido até um desfecho final (6bito de todas as causas) ou ser
censurado. O numero de pacientes incidentes envolvidos neste estudo foi de
2156. A maioria deles eram caucasianos (62%), 54% do sexo feminino com idade
média de 59 + 16 anos. A comorbidade mais comum foi diabetes (42%). Como
observado em outros estudos, principal causa de DRC foi nefropatia diabética
(37%), seguido de doenga renal hipertensiva (16%). A prevaléncia de Hb < 11 g/dI
na entrada foi de 57% diminuindo para 38% apo6s quarto meses, mantendo-se
estavel durante os primeiros 12 meses do tratamento com DP. Os pacientes
recebendo agentes estimuladores da eritropoiese (AEE) e ferro eram 82% e 44%,
respectivamente. Inicialmente os preditores da anemia foram: sexo feminino,
tratamento pré-dialitico < 3 meses, HD prévia, uso de AEE e baixa renda. Apds 6
meses em DP, mantiveram-se como significativos os fatores: sexo feminino,
tratamento pré-dialitico < 3 meses, HD prévia e foi acrescentados o fator: idade 2
65 anos. Inicialmente quando foi analisada a Hb basal apés um seguimento de 10
(0.03-32) meses houve um risco significativo de mortalidade nos trés primeiros
quintis: Hb < 8.8g/dl (p = 0.001), Hb entre 8.9 e10g/dl (p = 0.028) e Hb 10.1 e
11.1g/dl (p = 0.007); apds o sexto més nenhum quintil estava associado com
elevada mortalidade apds um seguimento de 14 (6-32) meses. No subgrupo usado
na andlise da variabilidade foram incluidos 1979 pacientes com dados validos.
Somente 4.5% dos pacientes mantiveram a Hb no alvo desejado durante todo o
estudo. Nao houve diferengcas na sobrevida dos pacientes nos diferentes grupos
de variabilidade da Hb. Em resumo, a anemia € um problema freqiente em
pacientes em DP, especialmente na fase inicial do tratamento. Falta de
acompanhamento na fase pré-dialitica e tratamento prévio com HD sao
importantes preditores de anemia nesse grupo de pacientes e baixos niveis de Hb
sao preditores independentes de mortalidade. Nossos dados apontam para a
necessidade de identificar outros fatores de risco associados a anemia e interferir



agressivamente na modificacdo destes, a fim de melhorar a correcdo da anemia e
talvez diminuir a mortalidade neste grupo de pacientes de altissimo risco.

Palavras-chave: anemia, dialise peritoneal, mortalidade, eritropoetina, ferro.



ABSTRACT

Anemia occurs in early stages of chronic kidney disease (CKD) and is common in
patients on renal replacement therapy (RRT) in both hemodialysis (HD) and
peritoneal dialysis (PD). Besides the impact in the quality of life of patients with
anemia has a negative impact on patient survival. HD and PD have significant
differences that may affect the prevalence, diagnosis and control of anemia.
Despite the fact that the PD is considered an equivalent alternative to HD and
universally used, the majority of data supporting the prevalence of anemia
associated factors, and clinical guidelines for its treatment are based on population
studies in HD. The aim of this study was to analyze the prevalence of anemia and
the Hb variability, establishing its associated factors and the impact on mortality in
PD patients. This study proposes to use BRAZPD data, a multicenter, prospective,
observational study of incident patients to PD between 2004 and 2007. Inclusion
criteria for this study were 114 dialysis clinics of incident patients in Brazil that had
more than 10 patients on PD using the Baxter system and signed informed consent
of the study. Demographical, biochemical and clinical data were collected monthly
and patients were followed until an endpoint (death from all causes) or being
censored. The number of incidents patients involved in this study was 2156. Most
of them were caucasian (62%), 54% female, mean age 59 + 16 years. The most
common comorbidity was diabetes (42%). As observed in other studies, the main
cause of CKD was diabetic nephropathy (37%), followed by hypertensive renal
disease (16%). The prevalence of Hb < 11 g/dl at admission was 57% decreasing
to 38% after four months and remained stable until the end of the first 12 months
on PD treatment. Patients receiving erythropoietin stimulating agents (ESA) and
iron were 82% and 44% respectively. Initially the predictors of anemia were female
gender, predialysis care < 3 months, previous HD, use of ESA and low family
income. After 6 months on PD, remained as significant factors: female gender,
predialysis care < 3 months, previous HD and was added the factor: age = 65
years. Initially when baseline Hb was analyzed there was a significant risk of
mortality after a follow up of 10 (ranging from 0.03-32) months in the first three
quintiles: < 8.8g/dl Hb (p = 0.001), Hb between 8.9 and 10g/dl (p = 0.028) and Hb
10.1 and 11.1g/dl (p = 0.007) after 6 months none of quintiles were associated
with higher mortality, after a median period of 14(6-32)months. Subgroup analysis
of variability was performed in 1979 patients who were enrolled with valid data.
Only 4.5% of patients maintained the target Hb in the desired throughout the study.
There were no differences in patient survival among different groups of Hb
variability. In summary, anemia is a frequent problem in PD patients, especially in
initial treatment phase. Lack of support in predialysis care and previous treatment
with HD are important predictors of anemia in this group of patients and low Hb
levels are independent predictors of mortality. Our data point the need to identify
other risk factors associated with anemia and modify them, in order to improve the
correction of anemia and may reduce the mortality in this group of patients at high
risk.

Key words: anemia, peritoneal dialysis, mortality, erythropoietin, iron.
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1. INTRODUCAO

A doenca renal crénica (DRC) consiste em lesdo renal e perda progressiva e
irreversivel da fungéo dos rins (glomerular, tubular e endécrina). Em sua fase mais
avancada os rins ndo conseguem mais manter a normalidade do meio interno do
paciente pela queda irreversivel da fungéo renal para niveis abaixo de 15% do
normal. Neste momento, torna-se inadiavel uma terapia de substituicao renal
(TSR), especificamente dialise ou transplante renal (1-3).

Infelizmente, mesmo assim, a DRC é subdiagnosticada e subtratada (4). Um
estudo americano transversal procurando identificar a taxa de diagnéstico de DRC
pelos médicos em atendimento primario ambulatorial mostrou que apenas 26.5%
dos pacientes com 2 ou mais taxas de filtragdo glomerular menores que 60
ml/min./1,73m? tinham diagnéstico de DRC no prontudrio (5). Portanto, a taxa de
pacientes nao diagnosticados chegou a 73,5 %.

A doenca em questado € considerada um problema de saude publica em todo
mundo, tanto pelo numero absoluto de pacientes em tratamento quanto pelo
crescimento progressivo da mesma. Segundo o Censo Brasileiro de Dialise de
2009 a populacéo dialitica no Brasil € de 77.589 pacientes (6) sendo, portanto, o
terceiro maior pais em numero de pacientes em didlise, perdendo apenas para os
Estados Unidos da América (EUA) e o Japao (7). No nosso meio, a maioria
desses pacientes recebe tratamento através de hemodialise (HD) e cerca de 10%

fazem didlise peritoneal (DP), modalidade de tratamento em foco nesta pesquisa

(8).



Pacientes em fase terminal da DRC representam uma grande fatia do gasto
em saude publica. Nos EUA, por exemplo, os custos com esses pacientes
consumiram mais de 22.7 bilhdes de délares no ano de 2006 e projegdes apontam
para um gasto de 28 bilhdes de dolares em 2010 (9). Apesar de todo gasto com
DRC e do avango com relacao a qualidade da terapia dialitica, os pacientes renais
cronicos tem mortalidade e morbidades expressivas, além de uma qualidade de
vida auto-relatada ruim. Cerca de 50% dos pacientes em didlise tem 3 ou mais
comorbidades, sendo que a média de dias em internamento hospitalar por ano é
de 14 por paciente (10, 11).

A didlise peritoneal € um processo de dialise realizado dentro do corpo do
paciente, sendo o peritbnio utilizado como membrana semipermeavel para
depuragcdo de toxinas urémicas variadas. A DP adequada mantém o paciente
portador de insuficiéncia renal crénica sem sintomas atraves da reposi¢éo parcial
da funcdo desempenhada pelos rins saudaveis.

A experiéncia inicial no tratamento da uremia pela dialise peritoneal
ocorreu em 1923 com a instilacdo na cavidade peritoneal de uma solugéo salina
para manejo de um paciente com insuficiéncia renal aguda. Foi, no entanto,
apenas em 1962 que Boen e col., em Seattle, relatam a tentativa de uso da dialise
peritoneal no manejo da IRC. Em 1976, Popvich e col. submeteram a American
Society for Artificial and Internal Organs um resumo da dialise peritoneal
equilibrada, denominacao modificada em 1978 para dialise peritoneal ambulatorial
continua (DPAC). Inicialmente aplicou-se nos EUA a técnica utilizando-se frascos
de vidro, mais tarde Oreopoulos e col. em 1978, através da disponibilidade da

solucdo de didlise em bolsas plasticas no Canada, que tornaram a técnica mais
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facil e com menor incidéncia de peritonites (12). Foi apds uma visita ao servigo de
Didlise Peritoneal do Dr. Oreopoulos que em 1979 o Dr. Miguel Riella trouxe a
didlise peritoneal para o Brasil, e o primeiro paciente iniciou a DPAC em julho de
1980 no Hospital Universitario Evangélico de Curitiba (13).

Atualmente a DP é um método dialitico equivalente a hemodiélise, e
estima-se que mais de 100.000 pessoas se beneficiem deste tratamento no
mundo (14). Segundo os Ultimos dados do censo da Sociedade Brasileira de
Nefrologia calcula-se que o numero de pacientes em DP ja ultrapasse os sete mil
no Brasil, o que representa cerca de 9% da populacao em dialise no pais (15).

A membrana peritoneal (MP) é extremamente vascularizada e tem
permeabilidade elevada. Ao infundir a solucao de didlise para a cavidade, induz-
se uma ascite; as substancias passam do sangue (da membrana peritoneal) para
a cavidade peritoneal (banhada de solugéo). O transporte de liquidos e solutos
através da membrana peritoneal envolve trés processos que se desenvolvem
concomitantemente: a difusdo, a ultrafiltracdo (UF) e a absor¢cdo de liquidos. A
difusdo € um processo de transporte de solutos, induzido por um gradiente de
concentracao através da MP. A UF é um processo de transporte de solventes,
induzido pelo gradiente osmoético gerado pela alta concentracdo de glicose na
solucao de didlise. A absorcao de liquidos € um processo relativamente constante
que ocorre pelo peritbnio parietal e vasos linfaticos peritoneais com um efeito
contrario ao da difuséo e da UF (16).

Existem dois métodos ambulatoriais de dialise peritoneal: DPAC (Dialise
Peritoneal Ambulatorial Continua) e DPCC (Dialise Peritoneal Continua com

Cicladora). No DPAC, método de didlise peritoneal mais utilizado, um cateter de
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Tenckhoff é instalado e o paciente realiza troca de solugdes de dialise, com 2 litros
de solucdo, de 6/6 horas. No DPCC, melhor método do ponto de vista de
qualidade de vida, um aparelho chamado cicladora realiza o ciclo dialitico de alto
fluxo durante a noite (6-8 horas).

A prevaléncia dos fatores tradicionais de risco cardiovascular descrito no
estudo de Framingham, como hipertensao arterial, dislipidemia, Diabetes Mellitus
e tabagismo sao comuns em DRC. Porém, estes fatores sozinhos nao conseguem
explicar a alta taxa de mortalidade cardiovascular observada nesta populagédo. De
acordo com recentes evidéncias, fatores de risco ndo tradicionais estdo também
associados com mortalidade cardiovascular aumentada tanto em pacientes com
funcao renal normal (17), quanto em pacientes portadores de DRC (18). Dentre
estes fatores de risco, a anemia vem ganhando destaque nos ultimos anos
parecendo desempenhar um papel importante no desenvolvimento da doenca
cardiovascular (DCV) (19).

A anemia ocorre em estagios precoces da DRC e é comum em pacientes em
TRS, tanto em HD quanto em DP. Segundo a Organizagdo Mundial de Saude,
niveis de hemoglobina (Hb) menor que 13 g/dl para adultos do sexo masculino e
mulheres pds-menopausa e Hb menor que 12 g/dl em mulheres pré-menopausa
caracterizam anemia. Seguindo esta definicdo, aproximadamente 90% dos
pacientes com taxa de filtracdo glomerular menor que 25-30 mL/min. tém anemia
(20, 21).

A patogénese da anemia na DRC é multifatorial. As principais causas sao a
deficiéncia de eritropoetina (EPO) (relacionada com a diminuicdo de parénquima

renal funcionante) e a deficiéncia de ferro. O rim é o principal local de producao
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da EPO e as células produtoras foram localizadas no endotélio de capilares
peritubulares e em fibroblastos intersticiais (22). Outros fatores determinantes da
anemia nestes pacientes sdo o aumento do hormdnio da paratiredide (PTH),
devido ao hiperparatireoidismo secundario, que reduz a vida média das hemacias
e inibe o efeito da EPO na medula 6ssea; a caréncia de vitaminas (acido folico,
piridoxina); intoxicagdo por aluminio. Pacientes com sindrome urémica tem
predisposicao ao sangramento, tanto pela atividade plaquetaria reduzida, quanto
pela lesdo da mucosa gastrointestinal, levando a perda sanguinea oculta. Os que
fazem HD ainda tém perda sanguinea relacionada com o préprio procedimento e
coletas freqUentes para exames laboratoriais (23).

A presenga de anemia em pacientes dialiticos associa-se a uma piora na
qualidade de vida. Em DP, a anemia esta associada, além da redugdo na
qualidade de vida, hipertrofia de ventriculo esquerdo (HVE), e insuficiéncia
cardiaca (IC), a inflamacdo e pior funcao renal residual (24). Varios sintomas
atribuidos a sindrome urémica como astenia, indisposicdo fisica e mental,
depressao, déficit cognitivo, insdnia, cefaléia, diminuicdo da libido, anorexia estéo
associados a anemia (25). Mais do que piorar a qualidade de vida destes
pacientes a anemia tem impacto negativo na sobrevida dos mesmos (26). Quanto
maior 0 tempo que pacientes em hemodialise persistem abaixo do alvo da
hemoglobina, maior o risco de hospitalizacdo e mortalidade (27). O risco de
hospitalizacdo e o tempo de hospitalizacdo também sao afetados pela presenca

de anemia.



A relacdo entre anemia e DCV ja é bastante estabelecida e resulta de
alteragdes na estrutura do ventriculo esquerdo e sua funcédo. Essas alteracdes
levam a uma HVE adaptativa, evoluindo para um remodelamento inadequado, que
predispdée a IC, doenca cardiaca isquémica e, em Uultima instadncia, a morte
prematura (28)(29).

A associagao entre anemia, insuficiéncia cardiaca congestiva e insuficiéncia
renal levou ao aparecimento da denominagao: “Sindrome da Anemia Cardio-renal
(30). Afeccbes do coragcao e rim podem ter etiologia comum, e a insuficiéncia
cardiaca pode levar a lesao pré-renal; por sua vez, a diminuicao da fungao renal
pode gerar anemia, 0 que leva a maiores danos cardiacos. Estudos
observacionais claramente demonstram as associagdes entre niveis reduzidos de
hemoglobina com complicagdes cardiovasculares em DRC (19). Estudo
retrospectivo incluindo 59.772 pacientes com insuficiéncia cardiaca mostrou que
tanto niveis de hemoglobina muito altos (>17g/dl) quanto baixos (<13g/dl) e
doenca renal crénica (taxa de filtracdo glomerular inferior a 45ml/min.) séo
preditores independentes de mortalidade e hospitalizagdo, independente da fragao
de ejecéao (31).

Pacientes submetidos aos tratamentos convencionais de HD ou PD tem uma
alta prevaléncia de HVE, fibrose miocéardica e reducdo na estrutura de capilares.
Os mecanismos envolvidos nestas anormalidades sédo diversos; variando desde
fatores relacionados com pdés-carga como hipertensdo e seu controle; pré-carga
como volume intravascular e anemia. Esse processo podera predispor a morte
subita cardiaca devido a ocorréncia de arritmias e insuficiéncia cardiaca

congestiva (ICC) (32). Adicionalmente, pacientes com DRC e anemia tem um risco
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substancialmente aumentado de sofrer um acidente vascular cerebral (AVC),
independentemente de terem outros fatores de risco relacionados com o AVC
(33).

A variabilidade da hemoglobina pode ser definida como oscilagées ao longo do
tempo nas medidas de hemoglobina em um paciente individual, nas quais os
niveis de Hb podem aumentar ou diminuir na vigéncia do uso de agentes
estimuladores da eritropoiese (AEE) (34). Este € um fenbmeno comumente
observado nos pacientes em hemodialise que séo tratados com de AEE no qual a
origem é multifatorial. Inimeros parametros foram propostos para tentar entender
as causas da flutuagcdo da Hb. Dentre estes, podemos citar os ajustes que se
fazem necessarios na dose dos AEE para manter a Hb dentro do alvo preconizado
como o maior causador da variabilidade da Hb. Outros fatores associados séo:
doencas intercorrentes e hospitalizacées, medidas imprecisas da Hb durante a
sobrecarga de volume e estoques de ferro reduzidos (35). Estudos publicados
recentemente demonstram que nao somente a presenca de anemia, mas também
as variacoes dos niveis da mesma estdo associadas a maior risco de morte. Em
uma coorte retrospectiva com mais de 30.000 pacientes em hemodialise,
observou-se um aumento de 33% na taxa de mortalidade para cada 1g/dl de
variacao de hemoglobina (36). Um estudo brasileiro que analisou as variagdes da
Hb em pacientes em HD, observou que 50% dos pacientes mantiveram a Hb na
faixa alvo, 30% acima e 20% abaixo desta. Com o decorrer do periodo
observacional, houve maior variabilidade dos valores de Hb e nenhum paciente

manteve a Hb dentro do alvo durante todo o estudo (37). Em DP, por outro lado,



ndo ha estudos que avaliem as variagdes da hemoglobina e seu impacto na
sobrevida dos pacientes.

Antes do advento dos AEE, como por exemplo, no nosso meio a mais utilizada
é a eritropoetina recombinante humana (ERHu) alfa, as opgdes terapéuticas eram
basicamente transfusdes sanguineas e andrégenos, sendo que ambas falhavam
na tarefa de corrigir a anemia. Sabe-se hoje que a correcao efetiva da anemia pelo
uso de ERHu e ferro melhoram a sobrevida, reduzem a morbidade e aumentam a
qualidade de vida dos pacientes (3). Entretanto grande parte dos pacientes nao
usufrui da totalidade dos beneficios da ERHu devido ao fornecimento desigual
nas diversas regides do nosso pais por parte do governo.

Porém os niveis alvo de hemoglobina para pacientes com DRC nao sao bem
conhecidos. De forma ideal, a decisdo sobre este parametro deveria levar em
consideragdo a atividade funcional dos pacientes, emprego e co-morbidades,
como doenca arterial coronariana e ICC. Infelizmente, faltam dados para decisées
individualizadas. Segundo o ultimo Guideline do National Kidney Foundation (NKF)
Dialisis Outcomes Quality Iniciative (DOQ)I) revisado em 2007, o alvo para Hb deve
estar entre 11 e 12 g/dl para todos pacientes com DRC, e existe recomendacéao
para que estes niveis ndo superem 13 g/dl (3). Nao ha evidéncia de que niveis de
Hb normais levem a alguma melhora nos desfechos significativos desses
pacientes (38)

Segundo dados do Ministério da Saude, ha uma escassez de estudos mais
aprofundados sobre a situagdo epidemiolégica nacional da doencga renal, bem
como dos aspectos gerenciais, administrativos e econémicos dos servigos que

envolvem o tratamento destas patologias, levando a baixa capacidade de gestéo.
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Varios estudos observacionais realizados em todo mundo foram importantes para
reavaliar conceitos e estimular novas ideias em DP. Podem ser citados na
América do Norte o CANUSA, COOR, USRDS; na Europa NECOSAD e
ERAEDTA; na Asia, ASPD, e Oceania, ANZDATA, entre outros. Na América
Latina, o unico estudo a respeito foi o REDTJAL, no México (7, 8).

No Brasil, a partir de dezembro de 2004, foi iniciado um estudo
observacional multicéntrico, chamado BRAZPD, com a finalidade de coletar dados
prospectivamente, definir a situacdo epidemioldgica, melhorar a qualidade e o
conhecimento sobre a dialise peritoneal. A importancia desse tipo de estudo é
inquestionavel, pois ndo s6 nos da uma visao da realidade da DP no pais e das
possibilidades da melhora da qualidade desta terapia, mas também nos possibilita
gerar hipoteses para serem testadas em estudos prospectivos randomizados e
controlados assim como dar respostas a perguntas de investigacdo as quais nao
podem ser respondidas por estudos com esse desenho metodolégico. O BRAZPD
representa uma oportunidade Unica a nivel mundial para analise de fatores
relacionados a morbimortalidade em DP, ja que é o maior e mais detalhado coorte

ja descrito na area (7).



2. OBJETIVOS

e Avaliar o comportamento da hemoglobina e fatores associados a anemia de
pacientes em dialise peritoneal;
e Avaliar o impacto de niveis de hemoglobina e da sua variabilidade na

sobrevida de pacientes em DP.
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3. METODOLOGIA

O estudo utilizou dados do BRAZPD, um estudo multicéntrico, prospectivo,
observacional, de pacientes em didlise peritoneal, iniciado em dezembro de 2004
com a primeira analise de dados realizada em 2007 e que ainda encontra-se em

andamento.

3.1.Descricao do BRAZPD:

3.1.1. Desenho do estudo:

Este estudo inclui pacientes prevalentes e incidentes de 114 clinicas de
dialise brasileiras. Os Comités de Etica em Pesquisa Nacional e Comités de Etica
em Pesquisa Locais, inclusive o CEP-PUCPR, aprovaram o experimento. Apos
aprovagao, meédicos e enfermeiras foram treinados para preenchimento e envio
dos dados, através do software PDnet®. A figura 1 mostra o desenho do estudo

do BRAZPD.
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Figura 1: Desenho do BRAZPD.

Critérios de inclusao:
Clinicas com no minimo

10 pacientes; sistema Centros: 114
Baxter; incidentes e
prevalentes

Dados Prospectivos:

mensais

Admissao:

dados retrospectivos

Desfecho

Transplante Renal

Recuperacdao da

funcéao renal

Transferéncia

para hemodialise

Obito
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3.1.2. Descricao do Software:

Foi desenvolvido um software para coleta de dados: PDnet®. Este sistema
€ composto de dois modulos distintos que se  completam
entre si. O primeiro € o PDnet® offine, um programa simples e leve
desenvolvido dentro da plataforma e do conceito Java. Através deste
programa as clinicas participantes do estudo registram as
informagdes dos pacientes. Ao final de cada més, a clinica utiliza o PDnet®
offline para gerar o arquivo de dados. Para envio, o usuario deve acessar o
segundo médulo: PDnet® online, que recebe e processa este arquivo. Os dados
entdo sado adicionados ao banco geral que esta sendo utilizado para o
estudo, e o usudrio recebe um protocolo de confirmagdo. Este médulo é
desenvolvido utilizando JSP como linguagem, servidor de aplicagbes € o
Tomcat e o banco de dados MySQL. Ha ainda uma area administrativa que
apenas usuarios Baxter tem acesso, a qual permite a extracdo de relatérios

Uteis para o estudo.

3.1.3. Definicao das varaveis coletadas no estudo BRAZPD:

Conforme visualizado na figura 2, os dados foram divididos para
preenchimento por enfermeiros e médicos. Dados da enfermagem incluem: idade,
raca, grau de instrucdo, rendimento médio mensal em classes de salarios

minimos, distancia entre a residéncia do paciente e o centro de didlise (em
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quildmetros). Registro de implante do cateter peritoneal, tipo de cateter, numero
de cuffs, tamanho do cateter, tipo de curativo, tempo de troca do curativo e quem
o trocou, intervalo de tempo de uso do cateter para didlise. Complicacoes
relacionadas ao cateter (infecciosas ou mecanicas). Volume de ultrafilirado e se
ha faléncia de ultrafiltragcao.

A avaliacdo da qualidade de vida foi realizada segundo o indice de
Karnofsky (39).0s dados preenchidos pelo médico incluem: etiologia da DRC
(elaborada com base na codificacdo da European Dialysis and Transplant
Association — EDTA) (40); cuidados pré-dialiticos: se houve acompanhamento pré-
dialitico; se recebeu orientacdes sobre as modalidades de TSR; indicagao de DP;
especialidade do profissional que encaminhou o paciente; se possui acesso
vascular e tipo. Histéria dialitica: registro da TSR atual e das anteriores, assim
como do tempo em que permaneceu em cada terapia. A avaliacdo das
comorbidades foi baseada no critério de pontuacéo utilizado por Davies (41).
Segundo este é atribuido um ponto para cada uma das seguintes condicoes:
doenca cardiaca isquémica (infarto do miocéardio prévio, angina pectoris ou
alguma alteracdo isquémica no eletrocardiograma); disfuncdo de ventriculo
esquerdo (evidéncias clinicas de edema pulmonar ndo relacionado com erros no
balanco de fluidos ou a insuficiéncia cardiaca); doenca vascular periférica (aorta
distal e extremidades inferiores, doenca cérebro-vascular); neoplasias; diabetes;
doenca vascular do colageno e outras patologias significativas (doenca pulmonar
obstrutiva crénica). Os valores do escore de Davies variam de 1 a 7, a leitura é

dividida em 3 graus de comorbidades: grau 0 (baixo risco) com pontuacéao igual a
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0; grau 1 (médio risco) com pontuacdo entre 1 e 2 e grau 2 (alto risco) com
pontuagédo = 3 (41).

Foram registrados todos os dados pregressos de infec¢ao ocorrida antes do
ingresso do paciente no estudo.

Foi realizado mensalmente exame clinico, que inclui: presenca de edema,
niveis pressoricos, peso e altura. Foram coletados dados laboratoriais mensais,
trimestrais, semestrais e anuais conforme a legislacao brasileira em vigor.

Informagdes sobre a modalidade da DP como: volume total da terapia,

tempo total da terapia, volume de infusao, volume tidal, volume da ultima infuséao,

tempo da ultima infusdo sem ultrabag, concentracdo de dextrose de todas as

bolsas, concentracdo de dextrose da ultima infusao e se ha prescricao diurna com

ultrabag.

Informagdes sobre as principais complicacdes da DRC e seus tratamentos:
anemia (reposicdo de ferro, uso de ERHu), quelantes de célcio e anti-
hipertensivos. Avaliacdo da taxa de hospitalizagcdo mensal, causas e tempo de
internacdo. A peritonite, a infeccdo do local de saida do cateter e a infecgédo de
tunel foram avaliadas. Também foi avaliado o teste de Equilibrio Peritoneal (PET)
e o teste de ultrafiltragéo.

Analise do indice de saida da terapia, raz0es para saida da terapia, taxa de

mortalidade e causa da morte sao também registrados.
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Figura 2: Figura demonstrativa do software de coleta dos dados utilizado

no BRAZPD, mostrando as variaveis analisadas e freqtiéncia de coleta.
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3.2.Descricao da presente analise:

Para a presente analise foram utilizados os seguintes critérios de inclusao:

e Pacientes incidentes de 114 clinicas de didlise brasileiras que possuiam
mais de 10 pacientes em programa de didlise peritoneal utilizando o
sistema Baxter; no periodo de Dezembro de 2004 a Outubro de 2007.
Os pacientes incidentes foram definidos como todos os pacientes
originarios do tratamento conservador ou da hemodidlise, que iniciaram
a DP durante o periodo do estudo;

e Termo de consentimento livre e esclarecido assinado (TCLE).

Foram excluidos do estudo os pacientes que nao assinaram o TCLE e os
que nao possuiam todos os dados requisitados para a presente analise.

As variaveis associadas a anemia analisadas foram: idade, sexo, raca,
indice de massa corporal (IMC), dados demograficos e s6cio-econémicos, doenca
de base, comorbidades, uso de ferro, uso de ERHu, dosagens laboratoriais (Hb,
ferritina, ferro e albumina), histérico do tratamento e modalidade de dialise
peritoneal. Os dados so6cio-econémicos incluiam: rendimento médio mensal em
classes de saldrios minimos, nivel educacional e distancia entre a residéncia do
paciente e o centro de didlise. Dentre estes fatores selecionamos os seguintes
como provaveis preditores de mortalidade: idade, sexo, raga, doenga de base, co-
morbidades, uso de ferro e ERHu. O score de Davies foi usado para definir a
gravidade das comorbidades (41).

Os pacientes foram divididos em quintis de Hb no momento de inclusdo no

estudo e apoés 6 meses em DP. A definicho da anemia usada como valor
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categdrico na analise univariada e multivariada foi baseada nos valores dos quintis
associados com elevada mortalidade (<11.1 g/dL na analise basal e <11g/dL na
andlise no 6° més). Todos os pacientes foram seguidos mensalmente e o ébito de
qualquer etiologia foi definido como desfecho primario. A censura do paciente do
estudo ocorria ap6s um dos seguintes eventos: transplante renal, transferéncia
para hemodidlise ou recuperacao da funcao renal. Os resultados foram ajustados
para idade, sexo e presenca de diabetes.

Para a analise da variabilidade da Hb foram utilizado os valores da Hb nos
primeiros 12 meses e apos o0 paciente era classificado em um dos 6 grupos de
acordo com as variagdes nos valores da Hb: 1) Alta: todas as medidas de Hb
acima de 13,0 g/dL, 2) Ciclagem elevada:no minimo 1 medida acima de 13g/dL,
entre 11-13g/dL e sem medidas abaixo de 11g/dL; 3) Ideal: com todas Hb ente 11-
13g/dL; 4) Ciclagem baixa: no minimo 1 medida ente 11-13g/dL, abaixo de 11g/dL
e nenhuma medida acima de 13g/dL; 5) Baixa: todas as Hb < 11g/dL e 6)
Ciclagem de amplitude alta: no minimo 1 medida > 13g/dL, entre 11-13g/dL e <
11g/dL (42).

A descricdo dos dados foi feita através de médias *+ desvio padrao e
percentuais. Comparacao das diferengcas entre os valores numéricos utilizando
teste t de student ou Kruskal Wallis, correlacdo entre os valores numéricos atraves
da andlise de Pearson ou Spearman e analise de sobrevida através do método de
Kaplan Meier, com a utilizagdo do modelo de Cox para o ajuste de multiplas
variaveis. O valor de p<0.05 foi considerado como significativamente estatistico.
Toda andlise estatistica foi realizada através do programa STATA versao 11.1

(Stata Corp., College station, Tex., USA).
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O estudo € patrocinado pela Baxter do Brasil e o comité diretor aprovou o
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Abstract

Background/Aims: The objective of this study was to ana-
lyze the prevalence of anemia and variability of hemoglobin
(Hb) values in peritoneal dialysis (PD) patients, to establish its
associated factors and theirimpact on clinical outcomesin a
large cohort of patients starting PD treatment. Methods:
Data were collected monthly in incident patients, who were
followed until the primary endpoint (death from all causes)
or until leaving the study. Results: 2,156 patients starting PD
were included. The prevalence of Hb lower than 11 g/dl was
57% at baseline and decreased to 38% at the 4th month. Lack
of adequate predialysis care and previous treatment with he-
modialysis were the most important factors associated with
anemia. Anemia was an independent predictor of mortality.
There were no differences in patient survival throughout the
different groups of Hb variability. Conclusion: Our data

point to the need of identifying other risk factors for anemia
and aggressively interfere with the modifiable ones in order
to correct anemia and decrease mortality in this group of

high-risk patients. Copyright © 2012 S. Karger AG, Basel

Introduction

Anemia is a common complication of chronic kidney
disease (CKD) associated with adverse cardiovascular
complications and is an independent risk factor for poor
outcomes in patients with CKD in all stages, particularly
in patients requiring hemodialysis (HD) and peritoneal
dialysis (PD) [1]. Specific mechanisms leading to renal
anemia in CKD have been investigated and efficient and
safe treatment of anemia is available [2]. Large and well-
designed trials have been published and evidence-based
guidelines on how to treat renal anemia have been devel-
oped, although there has not been enough discussion on
what is the target for anemia correction in a specific
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group of patients due to the lack of well-designed obser-
vational and interventional clinical studies in subgroups
of patients, particularly in PD [3, 4].

Despite the fact that PD is considered an equivalent
alternative to HD and is utilized universally, most of the
data supporting anemia-associated risk factors and prev-
alence as well as anemia clinical guidelines originates
from studies based in the HD population. HD and PD
present striking differences related to dialysis frequency,
dose and characteristics, which may affect anemia prev-
alence, diagnosis and control. Moreover, recently pub-
lished studies show that not only the presence of anemia
but also hemoglobin (Hb) variability may be associated
with the increased risk of death in HD patients [5]. There
are no studies evaluating the prevalence of Hb variability
and its impact on clinical outcome of PD patients until
the present.

Recently, a large national based prospective cohort
study (BRAZPD) was designed to collect data monthly
and continuously from a representative cohort on preva-
lent and incident CAPD and automated PD (APD) pa-
tients recruited in a significant number of PD centers in
Brazil, searching for clinical, biochemical, nutritional,
educational, social, psychological and quality of life in-
formation [6]. The objective of this study was to analyze
the prevalence of anemia and Hb variability in PD pa-
tients, to establish its associated risk factors and their im-
pact on clinical outcomes in a large cohort of Brazilian
patients starting PD.

Patients and Methods

Every single incident and consecutive patient recruited in 114
Brazilian dialysis centers participating in the BRAZPD study
from December 2004 through October 2007 were included (n =
2,156). Incident patients were defined as patients originated from
pre-dialysis conservative treatment or HD, starting treatment
with PD during the study period. Details of the study design and
characteristics of the cohort are described elsewhere [6]. Briefly,
after being selected to participate in the study, each clinic submit-
ted the project to thelocal ethic committee, and all patients signed
an informed consent. Physicians and nurses of each dialysis cen-
ter were trained by the study monitors to use the clinical research
software PDnet, designed specifically to collect data in this study.
Demographic and socioeconomic data, etiology of CKD, therapy
history, comorbidities, height, weight, BMI, blood pressure and
laboratory measurements of blood samples were included in the
analysis. Socioeconomic assessment included family income, ed-
ucational level and distance between home and dialysis center.
Davies’ comorbidity score was used to assess the severity of co-
morbid conditions. Prescription of erythropoietin and iron were
also collected monthly.

HDb and Outcome in PD Patients

Patients were followed monthly and death from all causes was
defined as the primary endpoint. Patients were no longer followed
when they received a kidney transplant, transferred to HD or had
recovered renal function. Deaths after transfer to hemodialysis or
transplant were not captured. From the population recruited, 442
(20.5%) patients died during the follow-up period, while 1.161
(54%) were transferred to PD from HD. Recovery of renal func-
tion occurred in 72 (3.3%) patients. Only 38 (1.8%) patients had
transplants during the follow-up period. Results were adjusted for
age, gender and presence of diabetes. To adjust the logistic regres-
sion models (months 1 and 6), the presence of anemia was consid-
ered when Hb <11 mg/dl. The adjusted model was the model ‘En-
ter’ including variables with p < 0.20 in univariate analysis. In the
fit of the model in the first month were found: -2log (likelihood)
= 675.02, x> = 19.56; p = 0.012. In the fit of the model in the 6th
month we found: -2log (likelihood) = 1,710.54, x> = 30.93; p =
0.00003. Patients were divided according to quintiles of Hb at the
1st and 6th months on PD. Definition of anemia, used as a cate-
gorical value in the uni- and multivariate association analysis,
was based on the quintile values associated with higher mortality
(below 11.1 g/dl at baseline analysis and <11 g/dl at 6 months).

The Hb variability analysis was based on the initial 12
months’ measurements, and patients were classified into one of
six groups: (1) high - when all Hb measurements were >13.0 g/
dl; (2) high cycler — when at least one Hb measurement was >13.0
g/dl and at least another was between 11 and 13 g/dl and no Hb
measurement <11.0 g/dl; (3) ideal — when all Hb measurements
were between 11.0 and 13.0 g/dl; (4) low cycler — when at least
one Hb measurement was between 11.0 and 13.0 g/dl and at least
one other Hb measurement was <11.0 g/dl with no Hb measure-
ment >13.0 g/dl; (5) low - all Hb measurements were <11.0 g/dl,
and (6) high amplitude cycler — when at least one Hb measure-
ment >13.0 g/dl and 11.0 to 13.0 and <11.0 g/dl, defined accord-
ing to previous descriptions [7]. We additionally performed an
analysis of the center influence in the cycling looking at center
size and region and did not find associations between those vari-
ables and the presence of a higher proportion of Hb variability.

Normally distributed variables were expressed as mean and
SD and non-normally distributed variables were expressed as me-
dian and range. Continuous variables were analyzed using Stu-
dent’s t test and the x? test was used for analysis of categorical
variables. Factors associated with anemia were identified adjust-
ing logistic regression models including variables with p < 0.20
in the previous univariate analyses. Survival analyses were per-
formed by Kaplan-Meier curves and the Cox proportional haz-
ards model. Hazard ratios with 95% CIs were estimated for quin-
tiles of Hb for the unadjusted model and the adjusted model for
age, gender and diabetes. Statistical significance was set at the
level of p <0.05. All statistical analyses were performed using sta-
tistical software STATA version 11.1 (Stata Corp., College station,
Tex., USA).

Results

A total of 2,156 patients (62% Caucasians, 54% fe-
males, 59 * 16 years of age) were included in this analy-
sis when starting PD. The remaining patients were naive
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Table 1. General characteristics of the study population

Parameters
Number of patients 2,156
Proportion on automated PD, % 50
Age, years 5916
Male gender, % 46
Caucasians, % 62
Primary kidney disease, %
Diabetic nephropathy 37
Hypertensive renal disease 16
Miscellaneous 33
Unknown 14
Comorbidity, %
Diabetes mellitus 42
Peripheral vascular disease 25
Malignancy 3
Others 37
None 2

PD patients, but with variable time of nephrological care
in the pre-dialysis phase. The main characteristics of the
study population are described in table 1, which reflects
arepresentative dialysis population in the country due to
the large number of patients recruited (approx. 60% of the
total PD population in the country) and the national dis-
tribution of centers. The mean Hb and ferritin levels dur-
ing the first year are presented in figure 1. There was a
clear elevation of mean Hb levels during the first 3 months
on treatment, but afterwards mean Hb levels achieved a
plateau, which was sustained throughout the first 12
months of PD. In parallel, ferritin levels remained at ad-
equate levels on average during the first year of observa-
tion (fig. 1). It is noticeable that 57% of the patients pre-
sented Hb levels below 11 g/dl at the first month on PD
and after 4 months the prevalence of anemia decreased to
38% and remained stable until the end of the first 12
months on PD treatment.

When analyzing the mean Hb levels comparing the
different previous treatment modalities (fig. 2), we ob-
served that patients with previous HD treatment who
were transferred to PD presented the lowest baseline Hb
levels, which were not fully corrected during the follow-
up. The median HD treatment time before transfer to PD
was 23 months (ranging from 3 to 125 months). Interest-
ingly, patients receiving previous HD treatment presented
significantly higher mortality rates when compared to
patients who started PD as a first renal replacement ther-
apy (HR 1.19; p = 0.04). Additionally, factors associated
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Table 2. Factors associated with anemia at the start of dialysis treatment and at the 6th month of dialysis

Risk factor Baseline evaluation Evaluation at the 6th month
p value p value OR (95% CI)** pvalue  pvalue OR (95% CI)**
(univ.)* (mult.)** (univ.)*  (mult.)**
Female gender 0.006 0.174 1.29 (1.88-0.89) 0.019 0.058 1.25 (0.99-1.58)
265 years old 0.122 0.511 0.88 (0.61-1.28) 0.001 0.001 1.51(1.18-1.93)
Low family income 0.002 0.138 1.42 (0.89-2.27) 0.087 0.278 1.17 (0.88-1,56)
Predialysis care <3 months! 0.007 0.171 1.41 (0.86-2.3) <0.001 0.003 1.65 (1.19-2.28)
Previous HD! <0.001 0.003 1.9 (1.24-2.91) 0.044 0.111 1.25 (0.95-1.65)
ESA therapy 0.029 0.246 1.35 (0.81-2.25) 0.055 0.053 1.36 (1.00-1.85)
Diabetes mellitus 0.086 0.700 0.93 (1.35-0.64) 0.434
Serum iron, pg/dl 0.114 0.144 1(0.99-1) 0.648
Iron therapy 0.253 0.603
Albumin >3.5 g/l 0.757 0.707

! Predialysis care >3 months as reference category.
*x? or Student’s t test, p < 0.05.

** Logistic regression model and Wald test, including variables with p < 0.20 in the univariate analysis.

Table 3. Characteristics of the subgroup
of patients (n = 1,979) with data available
for the analysis of Hb variability

HDb variability groups
low ideal high low cycle  high high
cycle amplitude

Patients, % 17.0 4.5 55 18.5 12.0 42.5
Age, years 58+15 57%x16 61*x16 58*16 58*x16 58%16
Male gender, % 49 40 51 43 47 46
Caucasians, % 56 61 58 67 67 62
Diabetes mellitus, % 34 34 40 35 39 38
Patient survival, % 69 61 73 73 64 66

with anemia at the initiation of PD were female gender
(p =0.006), predialysis care <3 months (p = 0.007), previ-
ous HD (p < 0.001), use of ESA (p = 0.029) and low fami-
ly income (p = 0.002) in the univariate analysis (table 2).
However, in the multivariate analysis only previous HD
was a significant (p = 0.003) predictor of anemia (table 3).
Similarly, patients who had a predialysis care shorter than
3 months showed lower levels of Hb in the first months
when compared to the patients who had a predialysis care
longer than 3 months. The lower Hb levels in comparison
to naive PD patients with longer predialysis care remained
significant throughout the whole follow-up period.

In contrast, when reevaluated after being on PD for 6
months, the univariate model demonstrated that female
gender (p = 0.019), predialysis care <3 months (p <0.001),
previous HD (p =0.044) and age =65 years old (p =0.001)

HDb and Outcome in PD Patients

were significantly associated with anemia. In the multi-
variate analysis of the patients on PD after 6 months,
predialysis care <3 months (p = 0.003) and age =65 years
(p = 0.001) remained significantly associated with ane-
mia (table 2).

Patient survival analyses were performed dividing the
patients into quintiles according to Hb levels. The overall
mortality rate was 20.5%. The hazard ratios for mortality
according to Hb levels measured at baseline and after be-
ing on PD for 6 months are shown in figure 3. The refer-
ences quintiles in which the lowest mortality rate was ob-
served were 11.2-12.4 g/dl at baseline and 11.1-12.1 g/dl
at 6 months. Diabetes was significantly associated with a
worst patient survival at baseline (HR 1.31; p = 0.005) and
6 months (HR 1.28; p = 0.047) as well as older age at base-
line (HR 2.66; p < 0.001) and 6 months (3.17; p < 0.001).
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Fig. 3. Patient survival in different quintiles of Hb levels (a) at baseline and (b) at the 6-month evaluation (white bars represent the
unadjusted analysis to age, gender and diabetes and grey bars adjusted for gender, age and diabetes).

In contrast, gender was not associated with patient sur-
vival at baseline (HR 0.89; p = 0.24) and 6 months (HR
0.84; p = 0.158). Mortality rate was significantly higher at
baseline in the first 3 Hb quintiles (Hb <8.8 g/dl; p =
0.001), Hb between 8.9 and 10 g/dl (p = 0.028) and Hb
between 10.1 and 11.1 g/dl (p = 0.007) after a median pe-
riod of 10 months (0.03-32 months) (fig. 3a). At 6 months
none of the quintiles were significantly associated with
higher mortality (fig. 3b), after a median period of 14
months (6-32 months). It is important to emphasize that
the best survival was observed in previous studies at a
level of Hb lower than observed in our cohort. However,
we need to point out that all observation (and interven-
tion) studies that defined this concept were performed in
HD or predialysis patients and this novel information is
based on a PD population, with peculiarities and differ-
ences from the previous studies that define targets for
treatment of anemia. Our results showing that a higher
Hb level may be of benefit for PD patients may represent
an important hypothesis to be tested in intervention tri-
als.

Regarding the subgroup of patients used in the analy-
sis of Hb variability, 1,979 patients presented valid data
and were included. The main characteristics of the study
population, divided according to the predetermined Hb
variability groups, are displayed in table 3. There were no
significant differences in the subgroups regarding age,
gender, race, or the prevalence of diabetes. In addition,
there were no differences in patient survival throughout
the different groups of Hb variability (p = 0.789). While

302 Blood Purif 2012;34:298-305

a large proportion of patients presented high amplitude
variability during the follow-up period, only 4.5% of pa-
tients maintained Hb levels at the desired target through-
out the entire period of observation. Interestingly, 17% of
patients presented low Hb variability in every single eval-
uation during the study period.

Discussion

Anemia has a major impact on CKD patients” quality
of life and survival, particularly in those patients on di-
alysis, but the peculiarities in PD patients are largely un-
known making limited the recommendations for this
group of patients. In this large national-based prospective
cohort study of PD patients (BRAZPD), anemia was com-
monly observed in patients starting PD, being partially
corrected after the initial period of therapy, but still prev-
alent throughout the study period with the identification
of only a limited number of risk factors associated with
anemia in the population. Moreover, anemia, but not Hb
variability, was independently associated with mortality
risk in the PD population.

Only a few observational studies of large cohorts de-
scribed the prevalence of anemia in PD patients. First, the
French PD registry analyzed a large number of PD pa-
tients and showed that the vast majority of patients pre-
sented Hb levels >11 g/dl. In this French cohort, 66% of
patients were prescribed ESA and 18% of the population
presented low iron storage [8]. Accordingly, in the United
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Kingdom Registry a large proportion of patients present-
ed adequate levels of Hb, despite the low prevalence of
ESA and iron prescription [9]. Importantly, both of these
registry-based studies included a mix of incident and
prevalent patients. In our cohort, we demonstrated that
anemia is highly prevalent, but this observation was par-
ticularly true in the early phase of PD treatment. This
analysis was possible to be performed in our cohort, since
only incident patients were analyzed and since monthly
data collection was available in the database. A larger pro-
portion of patients (82%) were using ESAs in our cohort,
in comparison with previous studies, but less than half
(44%) of the patients were prescribed iron supplements.
There are at least two plausible reasons for the high prev-
alence of anemia in this cohort. First, the population con-
sisted of a group of patients with an average age of 60
years and a high degree of comorbidity, i.e. more than
40% of patients were diabetic and 25% had peripheral ar-
tery disease. The previous treatment of the incident PD
patient has an important impact on the mean Hb levels
in the first months of the therapy. The patients with a
predialysis care shorter than 3 months and/or transferred
from HD had lower mean Hb levels than patients with
predialysis care longer than 3 months who had appropri-
ate Hb levels from the beginning of the PD therapy. This
observation may suggest that the lack of adequate predi-
alysis care and/or the failure of HD treatment may be im-
portant determinants of anemia in incident PD patients.
Perhaps more importantly is the quality of PD selection,
as a large proportion of patients (68%) were originated
from HD, and from which they were transferred to PD
due to either vascular access failure or due to hemody-
namic intolerance; this being a negative selection for PD
as most of those patients go to PD as a transfer from HD.
In addition, a large number of patients were initiated on
PD without adequate predialysis treatment due to late re-
ferral and inadequate access to predialysis care. Never-
theless, the behavior of Hb in the follow-up (and the de-
crease in anemia prevalence after 3 months) shows that
after patients start PD they experience a rapid increase in
their Hb levels, which in average is maintained at the tar-
get throughout the first year of follow-up. This observa-
tion suggests that adequate PD treatment, access to ESA
and iron supplements as well as periodic monitorization
of Hb and iron storage during the follow-up allow for an
effective improvement in anemia control. It is striking to
observe that even after patients have been followed by a
nephrology team and with access to monitorization of
Hb and iron storages and with universal access to ESA
and iron supplements (which are provided by the public
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health care system at no expense to the patients), the
prevalence of anemia remains at the rate of almost 40%
in this PD population. In order to find out alternative fac-
tors associated with anemia, we performed a multivariate
analysis at two time points (baseline and 6 months). In-
terestingly, at the baseline multivariate analysis the fact
that a patient was transferred from HD treatment (most
likely due to vascular access failure or hemodynamic in-
stability) was the only significant predictor of anemia.

In addition, at the 6 months’ analysis, older age and
late referral to adequate predialysis care (defined as less
than 3 months of conservative treatment) were signifi-
cantly associated with anemia in this observational study.
In concert, these data point to a main factor that is poten-
tially involved in the maintenance of anemic status in the
PD population, namely ESA resistance due to advanced
age, comorbidities, and inflammation status as a conse-
quence of inadequate renal replacement therapy, and
poor metabolic and fluid control, as described in previ-
ous reports [2, 10]. However, it is important to notice that
even if these factors related to comorbidities are taken
into account, there will be a fair proportion of unex-
plained presence of anemia. One factor peculiar to PD
that may justify in part the lack of associated factors that
can be monitored is compliance. In opposition to HD
treatment that provides administration of ESA and iron
in the clinic during the sessions, in PD drug administra-
tion is performed on an outpatient basis due to the self-
care characteristics of the treatment. These characteris-
tics may increase the prevalence of poor compliance and
justify the high rate of unexplained anemia in our study.
We also recognize that the study has limitations due to
important data not captured in the study and that could
explain the maintenance of low Hb levels in the follow-
up. This lacking data is particularly the dose of erythro-
poietin and iron, information on laboratory values for
TSAT, vitamin By, and folic acid and measurement of re-
sidual renal function. Further studies will need to address
this specific issue, but we suggest that strategies aiming
to improve compliance of patients to ESA and iron may
improve anemia in the PD population [11].

The issue of anemia-related mortality also needs to be
addressed. Observational studies clearly demonstrate
the association between reduced levels of Hb with car-
diovascular complications in CKD, inducing an ampli-
tying loop of interrelated risk factors described as car-
diorenal syndrome, in which anemia plays a pivotal role
[12]. Accordingly, prolonged time not achieving the pro-
posed target to Hb levels in current guidelines is associ-
ated with increased risk of hospitalization, length of hos-
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pitalization and mortality [13]. Although anemia is con-
sistently associated with mortality in HD [13, 14], studies
looking at this relation in PD are scarce and based on
smaller cohorts of a mix of incident and prevalent pa-
tients [15, 16]. Our results show that anemia is an inde-
pendent risk factor for mortality at the initiation of PD
treatment. Interestingly, in the present study the Hb lev-
els associated with the lowest mortality (between 11 and
12 g/dl) are similar to the currently recommended tar-
gets in the HD population. Although intervention stud-
ies in the PD population would be necessary to provide
evidence-based recommendations, our results support
that Hb levels above 11 g/dl could be recommended in
PD guidelines to assure the best outcome. The observa-
tion of an increased risk of mortality at higher levels ob-
served in intervention studies in the HD population [17]
are not supported by our analysis, since no increase in
mortality was observed in the higher quintiles of Hb in
this PD observational study.

Finally, we observed in this group of patients, a lack of
impact of the Hb variability on patient survival. This con-
trasts with previous observation in a large sample of HD
patients [7]. Since the present study is the first attempt to
analyze the impact of Hb variability on PD patient out-
come, our results may indicate that the particular aspects
of the PD therapy or patients may induce a distinct rela-
tionship between Hb variability and the increased risk of
mortality as reported in HD. On the other hand, our re-
sults are in agreement with a more recent study per-
formed in Europe that showed that although Hb variabil-
ity is common in European HD patients, it does not in-
dependently predict mortality [18]. Further studies will
need to confirm our findings.

This study has limitations that need to be pointed out.
First, the lack of in-depth information from the period
before patients started on PD does not allow for a reliable
analysis of reasons for transfer from HD. Since patients
in the study were transferred to PD after an average of 2
years on HD, it is likely that the reason for transferring
may be related to technical failure, particularly loss of
vascular access or frail cardiovascular system. Both con-
ditions are potentially associated with anemia and lack of
EPO responsiveness. Second, no data are available in the
database on residual renal function, which could also
have an influence on anemia particularly in patients
transferred from HD. Finally, the lack of information on
serum albumin and C-reactive protein does not allow for
the analysis of two central players in anemia and poor
EPO responsiveness.
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In summary, anemia is a frequent finding in PD pa-
tients, particularly at the start of treatment, but remains
highly prevalent even at later stages of the treatment for
reasons not fully identified in the present study. Short
predialysis care and failing HD treatment are important
predictors of anemia in this group of patients. A malfunc-
tioning vascular access and the delay in transferring
these patients to PD may be a contributing factor to the
prevalence of anemia observed not only in the HD popu-
lation but also in HD-transferred newly initiated PD pa-
tients. Our data point to the need of identifying other risk
factors for anemia and aggressively interfere with the
modifiable ones in order to correct anemia and decrease
mortality in this group of high-risk patients.
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5. CONCLUSOES

Este estudo demonstrou que apesar da frequéncia de baixos niveis de
hemoglobina em dialise peritoneal, ha uma elevagao destes nos primeiros
trés meses em tratamento. Os niveis séricos de ferritina se mantiveram em

media adequados para as recomendacdes atuais.

Em relacdo as drogas prescritas para a corregcdao da anemia: 82% dos
pacientes usavam ERHu alfa subcutanea e 44% ferro endovenoso, sem

uma variagao significativa da prescricdo no primeiro ano do tratamento.

Inicialmente, os fatores significativamente associados a anemia foram:
sexo feminino, baixa renda, uso de ERHu, tratamento pré-dialitico < 3
meses e tratamento prévio com hemodidlise. Apdés 6 meses em DP,
mantiveram-se como significativos os fatores: sexo feminino, tratamento
pré-dialitico < 3 meses, tratamento prévio com hemodidlise e foi
acrescentado o fator: idade = 65 anos. Estes achados sugerem que a
falta de cuidados pré-dialiticos adequados e a tratamento prévio dos

pacientes com hemodialise sdo importantes fatores associados a anemia.

Baixos niveis de Hb s&o preditores independentes de mortalidade.

Inicialmente observou-se um risco elevado de mortalidade apds a andlise

da Hb inicial nos 3 primeiros quintis, apés um segmento de 10 (0.03-32)
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meses; e no 6° més em nenhum quintil, apés um seguimento de 14 (6-

32) meses.

Nao houve relacdo entre a variabilidade da Hb e a mortalidade dos
pacientes em DP. Este achado pode significar que aspectos especificos
do tratamento da DP ou destes pacientes podem levar a uma relagéao
distinta entre a variabilidade da Hb e o risco aumentado de mortalidade

observado nos estudos de pacientes em HD.
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7. ANEXOS

7.1Comité de Etica em Pesquisa:

Pontificia Universidade Catolica do Parana
Pré-Reitoria de Pesquisa e Pés-Graduagdo

Curitiba, 02 de feversiro de 2005.
0f.026/05CEP-PUCPR

Ref. “Programa de registro de didlise peritoneal no Brasil -
“Progredir’. Estudo obsswacional de corte prospectivo em
pacientes submetidos & terapia de didlise peritoneal nas
modalidades didlise pariténeal ambulatorial continua - DPCA &
didlise peritoneal automatizada - DPA”.

Prezado (a) Pesquisador (es),

Venho por meio desta informar a Vossa Senhoria que o Comité de Etica em
pesquisa da PUCPR no dia 01 de dezembro do corrents ano aprovou 0
Projeto Intitulado “Programa de registro de didlise peritoneal no Brasil -
"Progredir". Estudo observacional de corte prospectivo em pacientes

tidos a terapia de didlise peritoneal nas modalldades diélise
peritoneal ambulatorial continua - DPCA e didlise peritoneal automatizada

- DPA’sobre registro CEP-PUCPR 448, pertencente ao grupo IIl, pois a
CONEP delegou ao CEP local a aprovagéo ética final conforme Expediente MS
n° 25000.187284/2004-01. O projeto serd encaminhado a CONEP para o
devido cadastro. Lembro ao senhor (a) pesquisador (a) cue é obrigatorio
encaminhar relatorio anual parcial e relatério final & este CEP.

S

Atenciosamgn!é,
i 14

i avi

\. L
Prof Dr.Emilio José Scheer Neto.
Coardenador do Comité de Etica em Pasquisa-PUCPR

limo Sr.
Roberto F. S Pacoits Filho.

Ru Ronceioan
wp/‘w:v\(ma"c‘umfa Conceigao. 1155 - Prado Velho - CEP 80215-901 - Caixa Postal 15210
pucpr br - Tollone: (41) 271-1543 - Telofax: (41) 332.6886 . Curliba - Parand - Brasi
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7.2. Producao cientifica obtida concomitantemente com o
desenvolvimento do projeto:

Leinig C, Pecoits-Filho R, Nascimento MM, Gongalves SCM, Riella MC, Martins
C. Association between body mass index and body fat in chronic kidney disease
stages 3 to 5, hemodialysis, and peritoneal dialysis patients. Journal of Renal
Nutrition, v. 18, p. 424-429, 2008.

Bucharles SGE, Goncalves SCM, Pecoits-Filho R. Efeitos pleiotropicos da
vitamina D na doenca renal crénica. In: Jener Cruz; Helga Maria Mazzarolo Cruz;
Gianna Mastroianni Kirsztajn; Rui Toledo Barros. (Org.). Atualidades em nefrologia
10; S&o Paulo: Sarvier, 2008, v. 10, p. 272-277.

Stinghen AEM, Goncalves SM, Martine EG, Nakao LS, Aita CA, Riella MC,
Pecoits-Filho R. Increased Plasma Levels and endothelial expression of
chemokines and adhesion molecules associated with uremic toxicity. In: XVL ERA-
EDTA Congress, 2008, Estocolmo. Anais do XVL ERA-EDTA Congress, 2008.

Stighen AEM, Gruber B, Branco F, Gongalves SM, Riella MC, Pecoits-Filho R.
Interleucina 6 na doenca renal cronica: correlagdes com fungao renal, disfuncéao
endotelial e fatores trombogénicos. In: XXIV Congresso Brasileiro de Nefrologia,
2008, Curitiba. Jornal Brasileiro de Nefrologia. Rio de Janeiro: Sociedade
Brasileira de Nefrologia, 2008. v. 30. p. 94-94.

Stinghen AEM, Goncalves SM, Martinez EG, Nakao LS, Riella MC, Aita CA,
Pecoits-Filho R. Increased plasma levels and endothelial cell expression of
chemokines and adhesion molecules associated with uremic toxicity. Nephron.
Clinical Practice, v. 111, p. 117-126, 2009.

Stinghen AEM, Goncalves SM, Hause AB, Branco F, Gruber B, Pecoits-Filho R.

Sevelamer Decreases Systemic Inflammation in Dialysis Patiens through Its
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endotoxin binding effects. In: Renal Week 2009, 2009, San Diego. Renal Week
2009, Abstract Issue. Washington: American Society of Nephrology, 2009, v. 20, p.
89A.

Stinghen AEM, Goncalves SM, Bucharles S, Branco FS, Gruber B, Hauser AB,
Pecoits-Filho R. Sevelamer Decreases Systemic Inflammation in Parallel to a
Reduction in Endotoxemia. Blood Purification, v. 29, p. 352-356, 2010.

Hauser AB, Azevedo IRF, Gongalves SM, Stinghen AEM, Aita C, Pecoits-Filho
R. Sevelamer Carbonate Reduces Inflammation and Endotoxemia in an Animal
Model of Uremia. Blood Purification, v. 30, p. 153-158, 2010.

Aveles PR, Criminacio CR, Gongalves SM, Bignelli AT, Claro L.M, Siqueira SS,
Nakao LS, Pecoits-Filho R. Association between Biomarkers of Carbonyl Stress
with Increased Systemic Inflammatory Response in Different Stages of Chronic
Kidney Disease and after Renal Transplantation. Nephron. Clinical Practice, v.
116, p. ¢ 294-c 299, 2010.

Stinghen AEM, Hauser AB, Gongalves SM, Gruber B, Pecoits-Filho R. Activation
of innate immunity by LPS is associated with systemic inflammation and
endothelial dysfunction in patients with chronic kidney disease. In: Renal Week
2010, 2010, Denver. Renal Week 2010, Abstract Issue. Washington: American
Society of Nephrology, 2010. v. 21. p. 657A-657A.

Hauser AB, Stinghen AEM, Gongalves SM, Bucharles S, Pecoits-Filho R. A Gut

Feeling on Endotoxemia: Causes and Consequences in Chronic Kidney Disease.
Nephron. Clinical Practice, 2010 v. 16;118(2): c165-c172.
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7.3Producao cientifica relacionada ao tema da pesquisa:

ANALYSIS OF HEMOGLOBIN VARIABILITY AND ITS IMPACT ON
PERITONEAL DIALYSIS OUTCOME

Trabalho aceito para apresentagdo na sessao poster no Congresso Mundial de
Nefrologia, 8 a 12 de Abril de 2011, Vancouver, Canada.
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