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Capitulo 1: Revisao narrativa
Dialise peritoneal como opcao de inicio urgente em

pacientes incidentes em terapia renal substitutiva.
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DIALISE PERITONEAL COMO OPCAO DE INIiCIO URGENTE EM PACIENTES
INCIDENTES EM TERAPIA RENAL SUBSTITUTIVA

1. Cenério daterapia renal substitutiva mundial e nacional:

A doenca renal cronica (DRC) é uma questdo de saude publica mundial.
Dados americanos apontam aumento crescente no numero de portadores dessa
condicdo, sobretudo em seu estadio final. Nos Estados Unidos, no ano de 1983
existiam 86.354 pacientes em programa de terapia renal substitutiva (TRS) e em 2011
ja se contabilizavam 615.899 pacientes em tratamento dialitico®. Existem, atualmente,
cerca de trés milhdes de pessoas portadoras de DRC estadio 5 (Clearence de
creatinina < 15ml/min), submetidas a TRS em todo mundo?.

No Brasil, o censo da Sociedade Brasileira de Nefrologia (SBN) no ano de
2005 apontou 65.121 pacientes em programa de tratamento dialitico cronico?,
enquanto em 2011 eram 91.314 e em 2017, 126.583 pacientes*®. Em 2005, a
estimativa de pacientes incidentes em dialise foi de 119 individuos por milhdo da
populacdo®. J4 em 2011, a incidéncia de pacientes nesta terapia foi de 149 por milhdo
(28.680 individuos em numeros absolutos) e em 2017 a taxa de incidéncia foi de 194
por milh&o, totalizando 40.307 pacientes novos em dialise34°,

No cenario mundial, a hemodidlise (HD) tem sido a terapia mais utilizada
tanto em pacientes incidentes quanto prevalentes em terapia dialitica®’. Nos Estados
Unidos, em 2007, dos 368.000 pacientes prevalentes em TRS, 92,8% encontrava-se
em HD&. Registros canadenses apontam que entre os pacientes incidentes em dialise
(cercade 3.000 ao ano), 80% ingressam em HD’. No Brasil, dados de 2017 mostraram
gue 93,1% dos pacientes em tratamento dialitico crénico sdo submetidos a HD e

apenas 6,9%, a didlise peritoneal (DP)>.

2. Comparacao entre os métodos dialiticos:

A DP, embora historicamente tenha sido muito usada na nefrologia, por
razdes ndo totalmente claras vem sendo subutilizada com o decorrer dos anos,
sobretudo em pacientes incidentes em TRS®. S&do consideradas razbes para a

subutilizacdo do método: a “percepcao” de que é inferior a HD, devido ao fato desta
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estar associada a maior tecnologia; as complicacdes infecciosas, mecéanicas e
metabolicas associadas ao método; o melhor reembolso financeiro com a HD e as
dificuldades com o implante do cateter peritoneal pelo nefrologista®®.

Varios estudos tém comparado as diferencas entre as duas modalidades
de tratamento dialitico - DP e HD - em pacientes prevalentes em TRS. Nao foram
constatadas até o momento evidéncias da superioridade de um método em relacéo
ao outro no que diz respeito a mortalidade nos dois primeiros anos de terapia®*3.

Alguns trabalhos mostraram melhores resultados com a DP no grupo de
pacientes jovens e sem co-morbidades!®!!. Heaf e cols, em um estudo observacional
retrospectivo, avaliaram 4921 pacientes incidentes em diélise (3281 em HD (67%);
1640 em DP (33%)), usando como base de dados o Registro Dinamarqués de Uremia,
e mostraram melhor sobrevida dos pacientes em DP emrela¢do a HD [RR: 0,65 (0,57-
0,74)] 1. Vonesh e cols avaliaram uma coorte americana com 352.706 pacientes em
HD e 46.234 pacientes em DP, no periodo de 1995 e 2000 e verificaram mortalidade
menor com a DP no grupo dos pacientes nao-diabético e sem comorbidades [RR 0,88
(0,83-0,99)]%°.

Entretanto, Termorshuizen e cols'?, avaliando 1222 pacientes incidentes
em TRS - 742 (61%) em HD e 480 (39%) em DP - verificaram menor mortalidade,
apos dois anos de seguimento, no grupo de pacientes diabéticos e com idade superior
a 60 anos tratados por HD [RR: 0,53 (IC 95% 0,31-0,91)].

3. Dialise urgent-start:

Nos ultimos anos, alguns autores apontaram o impacto do tipo de acesso
vascular utilizado na mortalidade dos pacientes incidentes em HD13%4, Esses estudos
identificaram que o uso de cateteres venosos centrais (CVC) esta diretamente
associado a menor sobrevida, principalmente nos primeiros 90 dias de TRS. Além
disso, houve maior risco de bacteremia, sepse e hospitalizacdes quando comparado
ao uso de fistulas arteriovenosas (FAV), enxerto arteriovenoso ou cateter de DP 315,

Perl e cols'® avaliaram 40.526 pacientes no periodo de 2001 a 2008, 19%
iniciaram TRS em DP e 81% em HD. Entre os pacientes em HD, 78,6% iniciaram TRS

utilizando CVC, o que foi fator de risco independente para o 6bito em comparagéo aos
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pacientes que iniciaram o método com FAV e aos tratados por DP, apresentando
mortalidade, apés 90 dias, respectivamente, de 15,6, 6,1 e 7,4%.

Nesse cenério, a DP surge como uma opcao de TRS de inicio néo
planejado nos pacientes com DRC estadio final sem acesso vascular funcionante,
podendo oferecer as vantagens do menor uso dos CVC’s temporarios, além da
preservacdo da rede vascular e da funcdo renal residual®®.

Por definicdo, dialise urgent-start corresponde ao inicio de tratamento
hemodialitico sem acesso vascular definitivo (FAV), ou seja, por meio de CVC ou de
DP utilizando o cateter em menos de 14 dias apds seu implante!416, Recentemente,
esse conceito de DP urgent-start foi revisado e é mais contemporanea a ideia de que
a estratégia corresponda aos pacientes com DRC avancada porém previamente
desconhecida ou aqueles com progressdo acelerada para DRC estadio final que
iniciam TRS em DP, com utilizagdo do cateter de Tenckhoff em 48-72 horas apos o
implante, sem utilizacéo prévia de terapia hemodialitica®’.

A maioria dos pacientes com DRC em estadio final inicia TRS de maneira
ndo planejada’*'6. Ivarsen e cols avaliaram retrospectivamente o Registro
Dinarmaqués de Nefrologia, no periodo de 2008 a 2011 e verificaram que 50% dos
pacientes incidentes nesse periodo o fizeram de maneira nédo planejada’®.

Na ultima década emergiu o interesse a respeito do assunto, com
publicacbes comparando os métodos dialiticos na perspectiva do inicio urgente de
didlise cronica’®*'®. Lobbedez e cols acompanharam pelo periodo de dois anos, 60
pacientes que iniciaram dialise ndo planejada — 34 pacientes em DP e 26 em HD. No
grupo DP, néo foi verificada diferenca significativa com relacdo as complicacdes
mecanicas ou infecciosas entre os pacientes que iniciaram o método imediatamente
apos a insercao e aqueles que tiveram “tempo de cicatrizagao” posterior ao implante
do cateter. Também néo foi identificada diferenca na sobrevida entre os grupos
submetidos a DP e HD urgent-start®.

Koch e cols avaliaram, durante cinco anos (2005-2010), 57 pacientes
incidentes em HD e 66 em DP, de forma ndo planejada. Pacientes em HD
apresentaram mais bacteremia que os pacientes em DP nos primeiros seis meses de
tratamento dialitico (21,1 vs 3%, p < 0,01), o que foi associado ao uso de CVC como
acesso inicial de HD°®. Entretanto, ndo houve diferenca significativa quanto a

mortalidade entre os dois métodos?®.
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4. Didlise peritoneal urgent-start em Botucatu:

A despeito das recomendacdes do National Kidney Foudation, que tem
concentrado esforcos para reducdo da incidéncia e prevaléncia do uso de CVC em
unidades de didlise'8, mundialmente elevado percentual de doentes inicia terapia
dialitica crbnica em situacdo de urgéncia, sendo que na maioria dos servi¢os, essa
condicdo significa ser submetido a HD com CVC1%-2°,

No Brasil, aproximadamente 60% dos pacientes incidentes em TRS néo
possui acesso definitivo e necessita dialisar por meio de CVC?®, realidade que é
reproduzida na unidade de dialise do Hospital das Clinicas da Faculdade de Medicina
de Botucatu (HC-FMB). Em julho/2014, essa unidade de dialise encontrava-se sem
disponibilidade de vaga para o tratamento hemodialitico cronico, fato preocupante em
servico de alta complexidade que recebe, em média, oito pacientes incidentes em TRS
ao més.

Desse modo, a DP emergiu como alternativa de método dialitico crénico
imediato, com as vantagens da ndo exposicao a acesso venoso central e sessdes de
HD desnecessérias!’?°, A Nefrologia da FMB vem efetivando o inicio urgente e,
portanto, ndo planejado de DP cronica desde esse periodo.

Nesse programa sao incluidos pacientes com DRC estadio 5 que
necessitam de tratamento dialitico imediato, sem acesso vascular definitivo e que néo
apresentem contraindicacdo ao método?'-?2, Foram consideradas contraindicacées
absolutas ou relativas a DP: presenca de cirurgia abdominal recente (inferior a 30
dias); multiplas cirurgias abdominais prévias (superior a duas); presenca de fibrose ou
aderéncias peritoneais; peritonite fungica; insuficiéncia respiratoria severa (FiO2 >
70%); infeccbes de parede abdominal; hipercalemia severa com alteracfes
eletrocardiograficas caracteristicas e edema agudo de pulm&o?!-??2. Todos os cateteres
tem sido implantados pela equipe da Nefrologia e séo utilizados cateteres flexiveis e
com duplo cuff.

Conforme fluxograma abaixo (Figura 1), caso paciente ndo tenha
contraindicacdo ao método, o implante é realizado por meio da técnica percutanea de
Seldinger?3, sob antibioticoterapia profilatica (Cefazolina 1g ou Vancomicina 1g, caso

paciente esteja internado h& pelo menos 72 horas). A DP é iniciada em até 72 horas
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apos o implante do cateter de Tenckhoff, em ambiente hospitalar, sem treinamento
familiar prévio ou adaptacdo do domicilio.

Apos o implante do cateter de DP, os pacientes sdo submetidos a DP de
alto volume (DPAV), automatizada com cicladora Home Choice e de modo continuo
(01 sessédo = 24 horas)?*. Foi prescrito Kt/v = 0,5 por sesséo de DP. As trocas foram
realizadas com volume de infusdo de 20-30 ml/kg (média de dois litros) e tempo de
permanéncia entre 30 e 50 minutos?*?5. Posicdo supina foi adotada durante as
sessdes. Apos a alta hospitalar, os pacientes sdo mantidos em DP intermitente (DPI),
em dias alternados ou diariamente, de acordo com a avaliacéo clinico-laboratorial da
equipe médica?®.

No periodo da DP intermitente, € efetuado o treinamento dos familiares
e/ou paciente e sao realizadas, quando necessarias, pequenas adaptacbes no
domicilio para receber a terapia. Apos isto, o paciente € incluido no programa de DP

cronica, com tratamento domiciliar e consultas ambulatoriais mensais26.
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Figura 1. Fluxograma do programa de DP Urgent-start da Unidade de Didlise do HC/FMB.

DRC: Doenga renal crbnica; TRS: Terapia renal substitutiva; DP: Didlise peritoneal; ECG:
Eletrocardiograma; CVC: Cateter venoso central; VID: Veia jugular direita; HD: Hemodidlise; DPAV:
Didlise peritoneal de alto volume.

Ao avaliar os primeiros seis meses do programa, 35 pacientes foram
submetidos a DP urgent-start, com média de idade de 57,7 + 19,2 anos, sendo doenca
renal do diabetes a principal causa de DRC (40,6%) e uremia, a indicagéo de TRS
mais comum (54,3%). Em trabalho recentemente publicado, a compensacao

metabdlica foi alcancada apds cinco sessfes de DPAV e quanto ao periodo de DP
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intermitente, foram em média 11,5 sess6es?’. O percentual de complicacdo mecéanica
com necessidade de intervencao (17,1%) e peritonite (14,2%) foi adequado mesmo
levando em consideracdo as diretrizes para DP planejada?®3. A sobrevida nos
primeiros 90 dias foi de 80% e o impacto no programa de DP crdnica foi o crescimento,
em nimero de pacientes, superior a 40% em apenas 180 dias?’.

5. Dialise peritoneal urgent-start no mundo:

A primeira descricdo de programa de DP urgent-start data de 2008,
Lobbedez e cols estudaram 60 pacientes que iniciaram didlise ndo planejada (34 em
DP e 26 em HD) e néo encontraram diferenca entre os dois métodos de dialise quanto
a sobrevida dos pacientes no periodo avaliado — 78,8% no grupo HD vs 82,9% para
DP (p=0,26)".

Posteriormente, em 2012, Koch e cols avaliaram por cinco anos (2005-
2010) 57 pacientes incidentes em HD e 66 em DP, ambos de inicio ndo planejado e
ndo houve diferenca significativa quanto a mortalidade entre os dois métodos*®. No
ano seguinte, dados da Dinamarca mostraram resultados semelhantes, porém ao
comparar DP urgent-start ao programa de DP planejada, aquela apresentou mais
complicacdo mecanica apos o implante do cateter peritoneal, embora isso ndo tenha
afetado a sobrevida do método ou dos pacientes4.

Apés esses primeiros estudos, outros centros vém descrevendo seus
resultados obtidos com a iniciativa de inicio urgente de dialise peritoneal cronica?®273!-
33, Alkatheeri e cols, em hospital universitario canadense, estabeleceram desde
Julho/2010 o programa de DP nao planejada. Em trés anos, foram incluidos 30
pacientes e avaliadas as complicacdes mecanicas e infecciosas precoces (primeiras
guatro semanas apos o implante do cateter de DP). Extravasamento de dialisato pelo
orificio de saida foi visto em trés pacientes (10%), porém conduzido em todos 0s casos
de forma conservadora; migracdo da ponta do cateter ocorreu em seis pacientes
(20%), com necessidade de reposicionamento cirargico do dispositivo; nessa coorte,
apesar do uso prematuro do cateter de DP, ndo foram registradas complicacdes
infecciosas®..

Polvsen e cols descreveram o programa de DP urgent-start em pacientes

com idade superior & 65 anos com resultados bem-sucedidos. Em sua publicacéo,
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relataram que a técnica de insercdo do cateter de Tenckhoff foi mini-laparotomia
realizada por cirurgido e o uso do dispositivo foi imediato, contudo utilizaram
prescricdo fixa para todos os pacientes e volume de dialisato inicial maximo de 1,2L.
Normalizacdo dos niveis de potassio e bicarbonato foi alcancada na segunda sesséo
e valor de ureia adequado foi atingido apoOs sete dias de terapia. Nesse grupo de
pacientes, a taxa de sobrevida em trés meses e um ano foi, respectivamente, 90 e
80%%.

Estudo realizado na China, com total de 178 pacientes (96 em DP e 82 em
HD) registrou maiores complicagdes precoces (primeiros 30 dias) no grupo HD (24,4
vs 5,2%; p<0,001). Complicacao infecciosa foi observada em dois pacientes em DP
(2,1%), ambos com peritonite e que responderam a antibioticoterapia, e nove
pacientes em HD (11%), todos com necessidade de remocado do CVC (p=0,014).
Quanto as complicagbes mecanicas, no grupo DP, trés pacientes (3,1%)
apresentaram migracao da ponta do cateter, enquanto que em HD, trés pacientes
tiveram sangramento, seis com trombose de veia e dois com expulsédo do dispositivo.
Na analise multivariada, HD urgent-start [OR: 5,02 (IC 95%: 1,76-14,34); p=0,003] foi
preditor independente de complicacdes associadas a didlise em curto prazo®.

Outro trabalho chinés que avaliou complicacdes mecanicas em longo prazo
incluiu 922 pacientes tratados com DP urgent-start por meio de técnica manual, 44
(4,8%) desenvolveram complicacdo de parede abdominal apds tempo médio de
seguimento de 5,2 meses, sendo 18 hérnias inguinais, seis hérnias umbilicais, 11
casos de hidrotorax e seis de hidrocele, dois episédios de extravasamento para o
subcutéaneo e um caso de extravasamento pericateter. Vinte e um dos 44 pacientes
necessitaram de transferéncia de método permanente. Sexo masculino [HR: 5,41 (IC
95%: 2,15-13,59); p<0,001] e cirurgia abdominal prévia [HR: 2,34 (IC 95%: 1,04-5,26);
p=0,04] foram fatores de risco independentes para essas complicacfes. Avaliando
apenas 189 pacientes incluidos apés 2010, registrou-se 18 (9,5%) individuos com
disfuncéo de cateter, sendo 13 com obstrucao por fibrina, quatro com translocacéo e
um paciente com obstrucdo por omento. Trés dos quatro cateteres translocados
necessitaram de reposicionamento cirdrgico e o paciente com obstru¢cdo por omento
foi transferido para HD definitivamente. Idade mais elevada foi fator protetor para
disfuncao de cateter, cada ano foi associado com 5% menos chance de complicacao
[HR: 0,95 (IC 95%: 0,91-0,98), p=0,005] 34.
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Trabalho de nosso grupo apresentou os resultados do primeiro ano de
experiéncia brasileira e em hospital latino-americano em DP Urgent-start®*. Em doze
meses, 51 pacientes foram tratados com essa abordagem. Avaliando os primeiros 180
dias de terapia, complicagdo mecénica ocorreu em 27,2% dos casos, sendo o0ito
pacientes com migracdo da ponta do cateter e necessidade de relocacdo cirdrgica
(15,6%), quatro casos de extravasamento do dialisato (7,8%), um paciente com dor
abdominal importante inviabilizando a continuidade da terapia (1,9%) e um episodio
de extravasamento de dialisato através do diafragma (hidrotérax). Infecgéo de orificio
de saida ocorreu em 17% dos pacientes durante todo periodo avaliado e a densidade
de incidéncia de peritonite foi 0,5 episodios/paciente/ano®.

Publicacdo australiana comparou as complicacbes precoces
(desenvolvidas em menos de quatro semanas) e sobrevida a longo prazo de pacientes
submetidos a DP de inicio urgente e DP planejada. Na casuistica de 104 individuos
avaliados (26 em DP urgent-start e 78 em DP planejada) foi visto diferenca
estatisticamente significante quanto ao extravasamento precoce de dialisato e
migracado da ponta do cateter, sendo maiores no grupo de inicio urgente (12 vs 1%,
p=0,047). Nao foi registrado diferenca quanto as complica¢des infecciosas. Apesar da
maior frequéncia de complicacdo mecanica no grupo de inicio urgente, ndo houve
diferenca quanto a sobrevida da técnica em um ano, dois e trés anos (68 vs 80%; 48
vs 54% e 48 vs 38%, respectivamente)6.

Javaid e cols * ressaltaram a importancia de infraestrutura e protocolos
adequados para o sucesso do programa de DP urgent-start, além do envolvimento de
equipe multiprofissional comprometida com essa abordagem. Em Singapura, a
estratégia de inicio urgente em DP teve inicio em Julho/2015, sendo incluidos 17
pacientes. Quando comparados com outros 33 individuos que iniciaram DP planejada
no mesmo periodo, ndo houve diferenca entre os grupos quanto a hospitalizacao (7.3
vs 7.29 episodio/paciente/més, p=0.99), complicacdo mecéanica (14 vs 15%, p=1) e
sobrevida dos pacientes apds 180 dias (88 vs 94%, p=0.59), apesar do grupo urgent-
start iniciar terapia com niveis de creatinina e ureia mais elevados.

A Tabela 1 resume as principais publicac6es da ultima década sobre DP

urgent-start.
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Tabela 1. Principais estudos sobre DP Urgent-start.

Autores

Lobbedez e
cols.t®

Koch e cols.*®

Ivarsen e
cols.*4

Alkatheeri e
cols.3!

Polvsen e
cols.*?

Dias e cols.?’

Jin e cols.*®

Xu e cols.®*

Dias e cols.®®

See e cols.%®

Javaid e cols.?’

Ano

2008

2012

2013

2015

2015

2016

2016

2017

2017

2017

2017

Estudo

Observacional
prospectivo

Observacional
prospectivo

Revisao

Observacional
prospectivo

Observacional
prospectivo

Observacional

prospectivo

Observacional

prospectivo

Observacional

prospectivo

Observacional

prospectivo

Caso-controle

Observacional

prospectivo

N

60

123

30

35

178

922

51

104

50

Grupos

DP vs HD

DP vs HD

DP vs HD

DP urgent-start

DP urgent-start

DP urgent-start

DP vs HD

DP urgent-start

DP urgent-start

DP urgent-start
vs DP

planejada

DP urgent-start
vs DP

planejada

Resultados

Sem diferenca nas curvas de
sobrevida

Maior taxa de bacteremia em
HD

Sem diferenga na sobrevida
(DP vs HD)

Auséncia de complicacéo
infecciosa precoce

Sobrevida 90% (3 meses) e
80% (1 ano)

Sobrevida 80% (90 dias) e
crescimento 41% DP crbnica

HD: fator de risco de
complicagdo associada a
dialise

Sexo masculino e cirurgia
abdominal: fator de risco de

disfungdo mecéanica

Sobrevida pacientes: 82% /
Crescimento programa de
DP: 95%

Mais complicacdo mecéanica
no grupo Urgent-start. Sem
diferenca na sobrevida

Sem diferenca quanto a
complicagdes e sobrevida

DP: dialise peritoneal; HD: Hemodialise.
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6. Conclusao:

Os trabalhos publicados até o momento sugerem que a DP é uma opcao
eficaz e segura aos pacientes com indicacdo urgente de terapia dialitica cronica. As
taxas de complicacdes associadas a didlise sdo comparaveis ou até menores em
relacdo a HD com uso de CVC. A abordagem de inicio urgente de DP crénica deve
ser difundida entre a comunidade nefrolégica e oferecida aos pacientes, sem
contraindicacdo ao método, que necessitem de TRS em situacéo de urgéncia.
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Capitulo 2: Artigo Expandido
Dialise urgent-start: Comparacao de complicacdes e

desfechos entre dialise peritoneal e hemodialise.
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DIALISE URGENT-START: COMPARACAO DE COMPLICACOES E DESFECHOS
ENTRE DIALISE PERITONEAL E HEMODIALISE

RESUMO:

Introducé&o: Poucos trabalhos avaliaram a viabilidade e os resultados entre didlise
peritoneal (DP) e hemodidlise (HD) no inicio urgente de terapia renal substitutiva
(TRS). Objetivo: Comparar DP e HD como op¢@es de inicio urgente de TRS, quanto
a evolucdo, desfechos e complicacbes dos pacientes. Método: Estudo quasi
experimental com pacientes incidentes em DP e HD em hospital universitario
brasileiro, no periodo de julho/2014 a dezembro/2016. Incluidos individuos DRC
estadio final que necessitaram de TRS imediata, ou seja, HD por meio de CVC ou DP
cujo cateter foi implantado por nefrologista e utilizado em 72 horas, sem treinamento
prévio. Pacientes em DP foram submetidos, inicialmente, a DP de alto volume (DPAV)
para compensacao metabdlica. Apds alta hospitalar, permaneciam em DP intermitente
na unidade de dialise até efetivacdo do treinamento. Foram comparados:
complicacdes mecanicas e infecciosas, recuperacdo de funcdo renal e sobrevida.
Resultados: Foram incluidos 93 pacientes em DP (G1) e 91, em HD (G2). Os grupos
G1 e G2 foram semelhantes quanto a idade (58+17 vs 60+15; p=0,49), frequéncia de
diabetes mellitus (37,6 vs 50,5%; p=0,10), outras comorbidades (74,1 vs 71,4%;
p=0,67) e parametros bioquimicos ao inicio da TRS — creatinina (9,1+4,1 vs 8,0+2,8;
p=0,09), albumina sérica (3,1+0,6 vs 3,3+0,6; p=0,06) e hemoglobina (9,5+1,8 vs
9,8+2,0; p=0,44). ApdGs seguimento minimo de 180 dias e maximo de dois anos, ndo
houve diferenca quanto a complicacbes mecéanicas (24,7 vs 37,4%; p=0,06) ou
bacteremia (15,0 vs 24,0%; p=0,11), contudo houve diferenca em relacéo a infeccéo
de orificio de saida (25,8 vs 39,5%; p=0,04) e manutencéo da diurese (700 (0 — 1500)
vs 0 (0 — 500); p<0,001), com melhores resultados no G1. Houve melhor controle de
fésforo em 180 dias no G1 (62,4 vs 41,8%; p=0,008), com menor necessidade do uso
de quelante (28 vs 55%; p<0,001), de eritropoetina (18,3 vs 49,5%; p<0,001) e anti-
hipertensivos (11,8 vs 30,8%; p=0,003). O tempo livre para o 6bito foi maior no G1
(Log-rank = 0,02). Em analise multivariada, a DP foi fator protetor para o 6bito
[OR:0,25 (0,08-0,71)] e preditor de recuperacgao de funcéo renal [OR:3,95 (1,01-15,4)].

Conclusao: A DP mostrou-se alternativa viavel e segura em relacdo a HD no cenario
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de inicio urgente de TRS, com taxas de complicacdes e desfechos clinicos
semelhantes ou melhores em relacéo a HD, destacando os resultados quanto ao ébito
e recuperacao de funcao renal.
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ABSTRACT:

Background: Few studies have evaluated the feasibility and results of peritoneal
dialysis (PD) and hemodialysis (HD) at the urgent-start of renal replacement therapy
(RRT). Objective: We compared PD and HD as options for urgent-start of RRT
regarding the evolution, complications and outcomes of patients. Method: End-stage
renal disease (ESRD) patients who initiated dialysis urgently without a pre-established
functional vascular acess or PD catheter were included in a period between July/2014
to December/2016, from a Brazilian single centre. In urgent-start PD, nephrologists
performed the Tenckhoff catheter insertions. It was used high volume PD (HVPD) right
after 72 hours PD catheter placement, and it was kept until metabolic and fluid control.
After hospital discharge, patients were treated with intermittent PD on alternate days
at the dialysis unit, until family training. Results: Ninety-three patients in PD (G1) and
91 in HD (G2) were included. Comparing the G1 group with G2, they were similar in
age (58+17 vs 60+15; p= 0.49), frequency of diabetes mellitus (37.6 vs 50.5%; p=
0.10), others comorbidities (74.1 vs 71.4%; p= 0.67) and biochemical parameters to
early RRT - creatinine (9.1+4.1 vs 8.0+2.8; p= 0.09), serum albumin (3.1+0.6 vs
3.3+0.6; p= 0.06) and hemoglobin (9.5+1.8 vs 9.8+2.0; p= 0.44). There was no
difference between the groups in mechanical complications (24.7 vs 37.4%; p= 0.06)
and bacteremia (15 vs 24%; p= 0.11). Exit site infection (ESI) (25.8 vs 39.5%; p = 0.04)
and residual diuresis (700 (0 — 1500) vs 0 (0 — 500); p<0.001). There was better control
of phosphorus in 180 days in G1 (62.4% vs 41.8%; p= 0.008), with less need for
phosphorus-chelating (28.0% vs 55.0%, p<0.001), erythropoietin (18.3% vs 49.5%;
p<0.001) and antihypertensive drugs (11.8% vs 30.8%; p= 0.003). The survival curve
was better in G1 (Log-rank = 0.02). In multivariate analysis, PD was a protective factor
for death [OR: 0.25 (0.08-0.71)] and a predictor of renal function recovery [OR: 3.95
(1.01-15.4)]. Conclusion: PD was a viable and safe alternative to HD in the scenario
of urgent-start of RRT, with similar or better clinical and complication rates relative to

HD, highlighting the results regarding death and recovery of renal function.
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1. Introducéo:

O inicio urgente de terapia dialitica cronica € realidade mundial e a
hemodialise (HD) por meio de cateter venoso central (CVC) € a modalidade mais
utilizada'3. Dados do Registro Dinamarqués de Nefrologia, no periodo de 2008 a
2011, apontaram que mais de 50% dos pacientes incidentes em terapia renal
substitutiva (TRS) iniciaram método no cenario de urgéncia*®. No Brasil,
aproximadamente 60% dos doentes incidentes ndo possuem acesso definitivo (fistula
arteriovenosa — FAV) e necessitam dialisar por meio de CVCS,

Nos ultimos anos, estudos apontaram o impacto do tipo de acesso vascular
utilizado na mortalidade dos pacientes incidentes em HD, identificando que o uso de
CVC esta diretamente associado a pior sobrevida nesse método, principalmente no
primeiro ano de terapia'’. Além disso, ha maior risco de complicagbes infecciosas
(bacteremia, sepse e hospitalizacdes) quando comparado ao uso de fistulas
arteriovenosas (FAV), enxerto arteriovenoso ou cateter de didlise peritoneal (DP)*8°.

Nessa perspectiva, a DP se apresenta como uma opg¢ao interessante aos
pacientes com doenca renal crénica (DRC) estadio final sem acesso vascular
confeccionado e/ou funcionante, podendo contribuir com a preservacdo da rede
vascular e da funcado renal residual, aléem da vantagem do menor uso dos CVCs
temporarios, e possivel efeito positivo na morbimortalidade desses individuos#2?°,

Apesar de publicacfes recentes sobre programas de DP Urgent Start, ndo
h& relato de uma iniciativa cuja insercdo dos cateteres de DP tenha sido realizada
exclusivamente por nefrologista, por meio da técnica de Seldinger, com uso imediato
do dispositivo.%12, Também ainda néo se dispdem de trabalhos que comparem os
resultados de DP e HD urgent start quanto aos desfechos e fatores de risco para
complicacdes a longo prazo®®,

Este estudo teve como objetivo comparar o programa de DP Urgent Start,
com as caracteristicas acima mencionadas, quanto aos desfechos clinicos com o
grupo de pacientes submetido a HD Urgent Start no mesmo periodo. Foram avaliados
os fatores de risco associados ao Obito, complicacdo mecéanica, complicacao

infecciosa e recuperacao de funcao renal.
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2. Metodologia:

2.1. Pacientes:

Estudo quasi experimental que comparou pacientes incidentes em DP e HD
do Hospital das Clinicas da Faculdade de Medicina de Botucatu (HC-FMB), cujo inicio
do tratamento dialitico ocorreu de forma urgente no periodo de 01 de julho de 2014 a
31 de dezembro de 2016.

Foram incluidos pacientes com DRC estadio 5 (Clearence de creatinina <
15ml/min) que necessitaram de tratamento dialitico imediato, sem acesso vascular
definitivo. DP urgent start foi definida como inicio do método em menos de 72 horas
apo6s o implante do cateter de Tenckhoff, sem treinamento familiar prévio ou
adequacao do domicilio. HD urgent start foi definida como inicio do método com CVC.

As indicagbes imediatas de dialise foram uremia, hipervolemia,
hipercalemia e acidose metabdlica, refratarias as medidas clinicas. As
contraindicacbes absolutas a DP foram: presenca de cirurgia abdominal recente
(inferior a 30 dias); multiplas cirurgias abdominais prévias (superior a duas); presenca
de fibrose ou aderéncias peritoneais; peritonites fungicas; insuficiéncia respiratoria
severa (FiO2 > 70%); infeccdes de parede abdominal; hipercalemia severa com
alteracdes eletrocardiograficas caracteristicas e edema agudo de pulmao®41d
Pacientes sob estas condicfes foram submetidos a HD. Quando houve recusa do

paciente ou dos familiares a DP, HD também foi o0 método escolhido.

2.2. Procedimentos dialiticos:

Uma vez indicada DP e na auséncia das contraindicacfes ja citadas, o
implante do cateter de Tenckhoff foi realizado pela técnica percutanea de Seldinger?®,
sob antibioticoterapia profilatica (Cefazolina 1g). Todos os implantes foram realizados
pelos nefrologistas da unidade de dialise e médicos residentes do servico de
nefrologia.

Apébs o implante do cateter de DP, os pacientes foram submetidos a DP de
alto volume (DPAYV). DPAV foi realizada com solucéo de DP Dineal (Na = 132 mEq/L,
Ca = 3,5 mEqg/L, K =0 mEg/L, Mg: 0,5 mEqg/L, Cl = 96 mEqg/L, Lactato = 40 mEqg/L e
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glicose com concentragdes entre 1,5% e 4,25%), automatizada com cicladora Home
Choice e de modo continuo (1 sesséo = 24 horas). Foi prescrito Kt/v = 0,5 por sessao
de DP. As trocas foram realizadas com volume de infusdo inicial de 20-30ml/kg (média
de dois litros) e tempo de permanéncia entre 30 e 50 minutos#57,

ApOs a alta hospitalar, os pacientes foram mantidos em DP intermitente
(DPI), trés a seis vezes por semana, de acordo com a avaliacéo clinico-laboratorial da
equipe médica, na unidade de didlise no nosso servico. Exames bioquimicos (ureia,
creatinina, potassio, gasometria venosa e hemograma) foram coletados
semanalmente até que o treinamento familiar e adequacdo do domicilio fossem
finalizados.

Se houvesse contraindicacdo para a realizacdo da DP, o tratamento
indicado era a HD e a equipe da nefrologia implantava o CVC de 12 F para inicio do
tratamento, preferencialmente em veia jugular direita. Para a realizacédo das sessoes
foram utilizadas maquina de proporcao (Fresenius 4008) e membrana de polissulfona
(tamanhos de 60 a 100). As sessdes de HD foram realizadas com fluxo de sangue
entre 250 e 350 ml/min e fluxo de dialisato de 500 mL/min, com duracdo de quatro
horas, Kt/v prescrito de 1,4, em dias alternados ou diariamente conforme necessidade
metabolica dos pacientes. Concentracdes de bicarbonato (26-36 mEg/L), potassio (1-
3 mEqg/L), sodio (135-145 mEg/L) e célcio (2,5 ou 3,5 mEg/L) do banho de dialise
foram ajustados conforme a necessidade individual e exames dos doentes.

Durante o periodo de internacdo hospitalar, as prescricées de HD foram
efetivadas conforme avaliacdo médica e exames bioquimicos diarios. Apoés
compensacdo metabdlica e volémica, os pacientes recebiam alta hospitalar e
ingressavam no programa de HD crénica, com sessfes de duracdo de quatro horas,
realizadas trés vezes por semana em dias alternados e coleta de exames mensais.
No tempo maximo de duas semanas de terapia hemodialitica crénica, o CVC
temporario era trocado por CVC de longa duracéo e os pacientes eram encaminhados
para avaliacdo/confeccédo de FAV.

2.3. Seguimento dos pacientes:

Os pacientes foram acompanhados desde o momento do implante do
cateter peritoneal ou CVC e inicio do método até o periodo minimo de 180 dias de

terapia e avaliados quanto aos desfechos: Obito, complicagbes mecéanicas ou
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infecciosas, recuperacéo de fungéo renal ou mudanca de método devido a faléncia de
técnica.

Complicacdes mecanicas, em DP, foram definidas como migracéo da ponta
do cateter, obstrucao ou extravasamento do dialisato. Complicagfes infecciosas foram
caracterizadas por infeccdo de orificio de saida (I0S), definida como drenagem de
secrecdo purulenta pelo orificio de saida do cateter de DP, e por peritonite,
diagnosticada clinicamente pela presenca de dor abdominal e efluente turvo, e
confirmada, laboratorialmente, pela contagem total e diferencial de células e cultura
do efluente’s.

Para a comparacdo dos grupos, considerou-se, como complicacao
mecanica, em HD, hipofluxo ou obstrucdo do CVC com necessidade de troca do
mesmo e complicacdo infecciosa foi definida por 10S (drenagem de secrecao
purulenta pelo orificio de saida do CVC) e infeccdo de corrente sanguinea (ICS)
conceituada como presenca de febre e/ou hipotenséo (Presséo arterial sistélica < 90
mmHg) sem outro foco definido, associadas a instabilidade hemodinamica
intradialitica ou bacteremia?®.

Foi considerado faléncia de técnica em DP, a descontinuidade do método
e transicao para HD devido complicacéo infecciosa (peritonite refrataria ou peritonite
flngica)!® ou mecanica (migracdo da ponta do cateter ou obstrucéo néo resolvidas por

meio de abordagem cirurgica).

2.4, Aspectos Eticos:

Os principios éticos basicos das diretrizes e normas regulamentadoras de
pesquisas envolvendo seres humanos - de acordo com a Resolucédo 196/96 - foram
seguidos neste estudo. Este projeto de pesquisa foi aprovado pelo Comité de Etica
em Pesquisa com Seres Humanos do nosso servico (Anexo 1). Os pacientes foram
informados sobre o protocolo de pesquisa, conteudo e relevancia do estudo e a
entrada dos mesmos foi realizada mediante a assinatura do termo de consentimento
informado (Anexo 2).

Este estudo encontra-se registrado no Clinical Trials — Protocol Registration
and Results System sob identificagdo: NCT 02646436 (Anexo 3).



38

2.5. Anélise Estatistica:

A partir do protocolo de estudo, os dados foram inseridos em planilha Excel
2013 e verificados erros tipograficos e sua andlise foi realizada utilizando o programa
estatistico SAS System para Windows (versdo 9.2: SAS Institute, Cary, NC, EUA,
2012).

Considerando-se erro alfa de 5%, erro beta de 20%, poder estatistico do
teste de 80% e deteccdo de diferenca de mortalidade entre os grupos de 15%, o
tamanho da amostra calculado para cada grupo foi de 90 pacientes.

Inicialmente andlise descritiva foi realizada para todos os pacientes
inseridos no periodo, calculadas medidas de tendéncia central e dispersdo para
variaveis continuas e frequéncias para variaveis categoricas.

Para a comparacdo entre os grupos, utilizou-se Qui-Quadrado para as
variaveis categoricas e T-student ou Mann-Whitney para as variaveis continuas. Teste
T-student foi empregado quando os dados (variaveis independentes) apresentavam
distribuicdo normal. Quando as variaveis independentes apresentavam distribuicéo
nao paramétrica, foi utilizado o Teste de Mann-Whitney.

Foram definidas como variaveis dependentes a ocorréncia de Obito,
complicacdo mecanica, 10S, bacteremia e recuperacédo de funcéo renal. Curva de
Kaplan Meier e log-rank test foram utilizados para comparar o tempo de sobrevida dos
pacientes e da técnica durante o periodo de estudo. Também foram construidas
curvas de Kaplan Meier para avaliar o tempo livre para a ocorréncia das variaveis de
desfechos (complicacdo mecanica, 10S, bacteremia e recuperacdo da funcao renal)
de acordo com a variaveis preditoras identificadas na andlise univariada. Foram
considerados eventos censurados: 6bito, transplante renal, mudanca de método ou
recuperacao de funcéo renal.

Regressdo logistica multipla foi utilizada para determinar os fatores
associados as complicacdes dialiticas mecéanicas e infecciosas, bem como a
sobrevida dos pacientes e recuperacdo de funcdo renal, utilizando-se o método
Stepwise. Foram selecionadas para regressao logistica multipla, as variaveis que em
analise univariada apresentaram p<0,2.

A diferenca estatistica foi considerada significativa para p <0,05.
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3. Resultados:

Como mostrado na Tabela 1, 184 pacientes iniciaram diélise urgent start
no periodo de julho de 2014 a dezembro de 2016, sendo 93 individuos em DP e 91,
em HD. N&o houve diferen¢a quanto as caracteristicas basais dos dois grupos —idade,
sexo, indice de massa corpérea (IMC), diurese inicial, presenca de DM ou
comorbidades. Os parametros bioquimicos iniciais também foram semelhantes entre
0s grupos. Apesar de uremia ser a indicacao de terapia dialitica mais comum em
ambos os grupos, foi estatisticamente superior no grupo DP (88 vs 69,3%; p=0,003).

Jé a andria foi mais prevalente no grupo HD (3,0 vs 12%; p=0,04).
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Tabela 1. Caracteristicas clinicas dos pacientes submetidos & DP e HD de inicio urgente.

Geral DP HD
N= 184 N (93) N (91) p valor
Caracteristicas clinicas e
laboratoriais
Idade (anos) 59 + 16 58 + 17 60 + 15 0,49
Idade > 65 anos (%) 78 (42,3) 38 (40,8) 40 (43,9) 0,67
Sexo Masculino (%) 99 (53,8) 51 (54,8) 48 (52,7) 0,77
DM (%) 65 (35,3) 35 (37,6) 46 (50,5) 0,10
02 ou + comorbidades 134 (72,8) 69 (74,1) 65 (71,4) 0,67
IMC (Kg/m?) 25,8 +5,7 2555+59 26,0 +54 0,67
Creatinina inicial (mg/dL) 8,6 +3,6 9,1+4,1 8,0+2,8 0,09
TFG inicial (ml/min) 6,8 +3,3 6,4 +3,0 7,1+3,5 0,10
Diurese inicial (ml/24h) 825 (387,5-1425) 850 (225-1300) 1000 (487,5-1625) 0,11
Albumina inicial (g/dL) 3,2+0,6 3,1+0,6 3,3+0,6 0,06
Hb inicial (g/dL) 96+1,9 95+1,8 9,8+2,0 0,44
Etiologia da DRC (%)
Diabetes 65 (36,0) 35 (37,6) 30 (33,0) 0,61
Hipertensao 31 (16,6) 16 (17,2) 15 (16,4) 0,94
Glomerulopatia 23 (12,4) 13 (13,9) 10 (11,0) 0,69
Obstrutiva 12 (6,5) 6 (6,4) 6 (6,6) 0,79
Outras causas 53 (28,5) 23 (24,7) 30 (33,0) 0,28
Indicacdes de dialise (%)
Uremia 145 (78,0) 82 (88,0) 63 (69,3) 0,003
Hipervolemia 19 (10,4) 6 (7,0) 13 (14,3) 0,13
Anuria 14 (7,6) 3(3,0) 11 (12,0) 0,04
Hipercalemia refrataria 3(2,0) 1(1,0) 2(2,2) 0,98
IC refrataria 3(2,0) 1(1,0) 2(2,2) 0,98

DP: Didlise peritoneal; HD: Hemodialise; DM: Diabetes mellitus; IMC: indice de massa corpérea; TFG:
Taxa de filtracdo glomerular; Hb: Hemoglobina; DRC: Doenca renal crénica; IC: Insuficiéncia cardiaca.

A tabela 2 mostra a comparacdo dos desfechos clinicos dos pacientes
submetidos a DP e HD urgent start. Em andlise univariada, ndo foi visto diferenca

entre 0s grupos quanto a bacteremia, complicagdo mecénica, recuperacao de funcao
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renal e obito, bem como os grupos foram semelhantes em relagdo ao controle de Hb
e Paratorménio (PTH). Houve diferenca entre as populacdes quanto a incidéncia de
IOS (p=0,04), volume urinario (p<0,001) e controle de fésforo em seis meses
(p=0,008).

Tabela 2. Desfechos clinicos dos pacientes submetidos a DP e HD de inicio urgente.

Geral DP HD
N= 184 N (93) N (91) pvalor
Desfechos (%)

Internacéo 73(41,3) 33(354) 40(44,00 0,10
Bacteremia 36 (19,5) 14 (15,0) 22(24,1) 0,11
I0S 60 (32,6) 24 (25,8) 36(39,5 0,04
Complicacdo mecanica 57 (30,6) 23(24,7) 34 (37,4) 0,06
Recuperacao funcao renal 13 (7,0) 10 (10,7) 03(3,2) 0,09
Hb alvo apds 6 meses 94 (51,0) 49(52,7) 45(49,4) 0,77
Fésforo alvo em 6 meses 96 (52,2) 58(62,4) 38(41,8) 0,008
PTH alvo em 6 meses 51 (27,70 31(33,4) 20(22,0)0 0,12
Diurese em 6 meses (ml/24h) 250(0-912,5) 700 (0-1500) 0 (0-500) <0,001
Obito 45 (24,4) 18(19,3) 27(29,6) 0,10

DP: Didlise peritoneal; HD: Hemodialise; I0S: Infeccdo de orificio de saida; Hb: Hemoglobina; PTH:
Paratorménio.

Na tabela 3 estdo as variaveis clinicas e laboratoriais associadas ao 6bito.
Idade superior a 65 anos (p<0,001), creatinina inicial (p=0,003), albumina inicial
(p=0,001), 10S (p=0,009), diurese inicial (p<0,001) e Hb inicial (p=0,01), em analise
univariada, estiveram diretamente associados a esse desfecho. Nessa mesma

analise, maior Hb apds seis meses (p=0,004) apresentou associacéo inversa ao obito.
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Tabela 3. Caracteristicas clinicas e laboratoriais dos pacientes submetidos a DP e HD de

inicio urgente de acordo com o desfecho 6bito.

Obito N&o Obito

N (45) N (139) p valor
Grupo DP (%) 18 (40,0) 75 (54,0) 0,14
Grupo HD (%) 27 (60,0) 64 (46,0) 0,14
Idade (anos) 69,8 +12,6 56,0 + 15,8 <0,001
Idade > 65 anos (%) 32 (71,1) 46 (33,0) <0,001
Sexo Masculino (%) 23 (51,1) 76 (54,6) 0,80
DM (%) 15 (33,4) 50 (35,9) 0,88
02 ou + comorbidades (%) 34 (75,5) 100 (71,9) 0,77
Creatinina inicial (mg/dL) 74+3,6 8,9+35 0,003
TFG inicial (ml/min) 7,6+3,8 6,5+3,1 0,04
IMC inicial (Kg/m?) 25,1+5,6 259 +5/7 0,36
Albumina inicial (g/dL) 29+0,6 3,4+0,6 0,001
Diurese inicial (ml/24h) 300 (0 -912,5) 1100 (600 - 1500) <0,001
Hb inicial (g/dL) 9,0+1,6 9,9+2,0 0,01
Internacéao (%) 33(73,3) 43 (30,9) <0,001
Bacteremia (%) 12 (26,6) 24 (17,2) 0,24
I0S (%) 07 (15,5) 53 (38,1) 0,009
Complicacdo mecanica (%) 11 (24,4) 46 (33,0) 0,36
Recuperacao funcao renal (%) 0(0,0) 13 (9,3) 0,07
Hb alvo em 6 meses (%) 14 (31,1) 80 (57,5) 0,004
Fésforo alvo em 6 meses (%) 25 (55,5) 71 (51,0) 0,72
PTH alvo em 6 meses (%) 07 (15,5) 44 (31,6) 0,05

DP: Dialise peritoneal; HD: Hemodialise; DM: Diabetes mellitus; TFG: Taxa de filtragdo glomerular;
IMC: Indice de massa corpérea; Hb: Hemoglobina; 10S: Infeccdo de orificio de saida; PTH:
Paratorménio.

Seguem abaixo as curvas de Kaplan Meier dos pacientes de acordo com o
grupo de tratamento (DP vs HD), idade (> ou < 65 anos), presenca de 10S, TFG no
inicio da didlise, diurese residual, internagéo e niveis de Hb e albumina no momento
da indicacado das terapias (< ou > 10 g/dl e < ou > 3,5 g/dl, respectivamente),

reforgcando a associacao das variaveis preditoras com tempo livre para o 6bito.
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Figura 1. Curva de sobrevida dos pacientes submetidos a dialise urgent start segundo a variavel grupo (Didlise

peritoneal — DP e Hemodialise — HD) para o desfecho ébito.
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Figura 2. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel idade > ou < 65

anos para o desfecho 6bito
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Figura 3. Curva de sobrevida dos pacientes submetidos a dialise urgent start segundo a variavel Taxa de filtragdo

glomerular (TFG) > ou < 6ml/min para o desfecho 6bito.
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Figura 4. Curva de sobrevida dos pacientes submetidos a dialise urgent start segundo a variavel albumina inicial

> ou < 3,5¢/dL para o desfecho 6bito.
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Figura 5. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel diurese inicial <

ou > 300ml para o desfecho 6bhito.
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Figura 6. Curva de sobrevida dos pacientes submetidos a dialise urgent start segundo a variavel hemoglobina

inicial < ou > 10g/dL para o desfecho ébito.
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Figura 7. Curva de sobrevida dos pacientes submetidos a dialise urgent start segundo a variavel internagao para

o desfecho 6bito.
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Figura 9. Curva de sobrevida dos pacientes submetidos a dialise urgent start segundo a variavel Hb alvo (entre

10,0 e 12,0g/dL) apo6s seis meses para o desfecho ébito.

A tabela 4 apresenta os fatores associados ao Obito em analise de
regressao logistica multipla. Idade (p=0,0001) e 10S (p=0,0001) foram fatores de risco
para o Obito dos pacientes. Grupo DP (p=0,01), maior Hb inicial (p=0,03) e maior

albumina inicial (p=0,002) se mostraram variaveis protetoras para esse desfecho.

Tabela 4. Regresséo logistica multipla dos fatores associados ao ébito nos pacientes

submetidos a DP e HD de inicio urgente.

OR 95% IC p valor
DP vs. HD 0,25 0,08 -0,71 0,01
Idade (anos) 1,07 1,03-1,11 0,0001
10S 9,70 2,82 -33,35 0,0001
Hb inicial (g/dL) 0,74 0,56 — 0,97 0,03
Albumina inicial (g/dL) 0,29 0,13 -0,63 0,002
TFG inicial (ml/min) 1,11 0,97 - 1,27 0,123

DP: Dialise peritoneal; HD: hemodidlise; 10S: Infec¢éo de orificio de saida; Hb: hemoglobina; TFG:
Taxa de filtracao glomerular.
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Atabela 5 apresenta a andlise univariada dos fatores clinicos e laboratoriais

associados ao desfecho complicacdo mecénica. Nessa primeira apreciagao, apenas

IOS (p<0,001) esteve relacionada ao desfecho avaliado.

Tabela 5. Caracteristicas clinicas e laboratoriais dos pacientes submetidos a DP e HD de

inicio urgente de acordo com o desfecho complicagdo mecéanica

Grupo DP (%)

Grupo HD (%)

Idade (anos)

Idade > 65 anos (%)
Sexo Masculino (%)

DM (%)

02 ou + comorbidades (%)
Creatinina inicial (mg/dL)
TFG inicial (ml/min)
Diurese inicial (ml/24h)
Albumina inicial (g/dL)
IMC inicial (Kg/m?)

Hb inicial (g/dL)
Internacao (%)
Bacteremia (%)

10S (%)

Com complicacao
mecanica
N (57)
23 (40,3)

34 (59,7)
56,2 +17,1
22 (38,5)

33 (57,9)

17 (29,8)

39 (68,4)

8,6 + 3,6
7,0+3,2
950 (350 - 1550)
3,2+0,6
26,1+ 6,0
9,6 +1,7
28 (49,1)

15 (26,3)

30 (52,6)

Sem complicacdo
mecanica
N (127)
70 (55,1)

57 (44,9)
60,8 + 15,6
56 (44,0)

66 (52,0)

48 (37,7)

95 (74,8)

8,6 + 3,6
6,7+3,4
1000 (375 - 1400)
3,3+0,6
25,6 +5,5
9,7+2,0
48 (37,8)

21 (16,5)

30 (23,6)

p valor
0,09
0,09
0,11
0,59
0,55
0,37
0,42
0,96
0,38
0,99
0,67
0,95
0,96
0,20
0,17

<0,001

DP: Didlise peritoneal; HD: Hemodialise; DM: Diabetes mellitus; TFG: Taxa de filtragdo glomerular; IMC:
Indice de massa corpérea; Hb: Hemoglobina; I0S: Infeccdo de orificio de saida.

Abaixo seguem as curvas de Kaplan Meier confirmando a associacao entre

a variavel IOS e o tempo livre para complicacdo mecanica, bem como a auséncia de

diferenca do desfecho entre os grupos de tratamento.
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Figura 10. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel grupo (Dialise

peritoneal — DP e Hemodidlise — HD) para o desfecho complicagdo mecanica.
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Figura 11. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel I0S para o
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desfecho complicagdo mecénica.
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ApOs regressao logistica multipla (Tabela 6), foi mostrado que além de 10S
(p=0,002), idade (p=0,027) também esteve associada a complicacdo mecanica,
contudo essa Ultima variavel foi fator protetor para o desfecho.

Tabela 6. Regressao logistica multipla dos fatores associados a complicagdo mecanica nos
pacientes submetidos a DP e HD de inicio urgente.

OR 95% IC p valor
DP vs. HD 0,57 0,27 -1,18 0,134
IMC (Kg/m?) 0,99 0,93 - 1,06 0,938
Idade (anos) 0,97 0,95-10,99 0,027
Bacteremia 0,58 0,24-1,41 0,234
I0S 1,30 1,14 -1,63 0,002

DP: Didlise peritoneal; HD: hemodidlise; IMC: Indice de massa corpérea; |0S: Infeccéo de orificio de
saida;

A tabela 7 mostra as caracteristicas dos pacientes que apresentaram e que
nao apresentaram IOS no periodo avaliado. As variaveis clinicas e laboratoriais
associadas a esse desfecho foram: DM (p=0,01), IMC inicial (p=0,03), bacteremia

(p=0,02) e complicacdo mecéanica (p<0,001).
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Tabela 7. Caracteristicas clinicas e laboratoriais dos pacientes submetidos a DP e HD de

inicio urgente de acordo com o desfecho infec¢éo de orificio de saida (10S).

Grupo DP (%)

Grupo HD (%)

Idade (anos)

Idade > 65 anos (%)
Sexo Masculino (%)

DM (%)

02 ou + comorbidades (%)
Creatinina inicial (mg/dL)
TFG inicial (ml/min)
Diurese inicial (ml/24h)
Albumina inicial (g/dL)
IMC inicial (Kg/m?)

Hb inicial (g/dL)
Internacéo (%)

Bacteremia (%)

Complicacdo mecanica (%)

Com IO0S
N (60)
24 (40,0)
36 (60,0)
59,7 +14,8
26 (43,3)
32 (53,3)
29 (48,3)
45 (75,0)
8,6+3,1
6,5+2,6
750 (150 — 1500)
3,2+0,7
26,8 + 6,0
9,8+1,7
28 (46,7)
18 (30,0)
30 (50,0)

Sem IOS
N (124)
69 (55,6)
55 (44,4)
59,2 +16,9
52 (42,0)
36 (54,0)
36 (29,0)
89 (71,8)
8,6+38
6,9+3,6
1000 (400 — 1400)
3,2+0,6
252 +54
9,6 +2,0
48 (38,7)
27 (14,5)
27 (21,8)

p valor
0,06
0,06
0,98
0,98
0,94
0,01
0,77
0,67
0,56
0,36
0,78
0,03
0,34
0,38
0,02

<0,001

IOS: Infecgdo de orificio de saida; DP: Didlise peritoneal; HD: Hemodialise; DM: Diabetes mellitus;

TFG: Taxa de filtrag&o glomerular; IMC: indice de massa corpérea; Hb: Hemoglobina.

Curvas de Kaplan Meier construidas a seguir, reforcam associacdo das

variaveis DM, bacteremia e complicacdo mecanica com o tempo livre para IOS.

Contudo, IMC néo se confirmou como variavel associada ao desfecho ao longo do

tempo (Log rank: 0,06).
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Figura 12. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel grupo (Dialise

peritoneal — DP e Hemodiélise — HD) para o desfecho infecgdo de orificio de saida (I0S).
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Figura 13. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel Diabetes

mellitus (DM) para o desfecho infecc¢ao de orificio de saida (10S).
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Figura 14. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel indice de
massa corpdrea (IMC) > ou < 23 Kg/m? para o desfecho infecgéo de orificio de saida (10S).
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Figura 15. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel bacteremia
para o desfecho infecc¢ao de orificio de saida (10S).
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Figura 16. Curva de sobrevida dos pacientes submetidos & didlise urgent start segundo a variavel complicagéo
mecanica para o desfecho infecgao de orificio de saida (10S).

Na analise multivariada (Tabela 8), complicacdo mecéanica (p=0,004) e IMC

(p=0,048) se confirmaram como fatores de risco para IOS.

Tabela 8. Regresséo logistica multipla dos fatores associados a infec¢ao de orificio de saida

(I0S) nos pacientes submetidos a DP e HD de inicio urgente.

OR 95% IC p valor
DP vs. HD 0,64 0,32 -1,29 0,218
Complicagcdo mecéanica 1,35 1,17-1,72 0,004
IMC (Kg/m?) 1,06 1,00 - 1,13 0,048
Bacteremia 0,47 0,20-1,09 0,080

IOS: Infeccdo de orificio de saida; DP: Diélise peritoneal; HD: hemodialise; IMC: Indice de massa
corpérea.

Na tabela 9, observam-se os fatores associados ao desfecho bacteremia.
Mostra-se que 10S (p<0,001) e internacdo hospitalar (p<0,001) foram variaveis

clinicas diretamente associadas a esse resultado.
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Tabela 9. Caracteristicas clinicas e laboratoriais dos pacientes submetidos a DP e HD de

inicio urgente de acordo com o desfecho bacteremia.

Grupo DP (%)

Grupo HD (%)

Idade (anos)

Idade > 65 anos (%)
Sexo Masculino (%)

DM (%)

02 ou + comorbidades (%)
Creatinina inicial (mg/dL)
TFG inicial (ml/min)
Diurese inicial (ml/24h)
Albumina inicial (g/dL)
IMC inicial (Kg/m?)

Hb inicial (g/dL)
Internacéao (%)

I0S (%)

Complicacdo mecanica (%)

Com Bacteremia
N (36)
14 (38,9)

22 (61,1)
59,2+17,6
17 (47,2)

16 (44,5)

10 (27,8)

23 (63,9)
95+4,8
59+25
825 (150 - 1300)
3,1+0,7
26,6 + 5,4
9,3+1,4
26 (72,3)

18 (50,0)

15 (41,7)

Sem Bacteremia
N (148)
79 (53,3)

69 (46,7)
59,4 + 15,9
61 (41,2)

83 (56,0)

55 (37,2)
111 (75,0)
8,3+3,2
7,0+35
1000 (400 — 1500)
3,2+0,6
25,5+ 5,7
9,7+2,0
50 (33,8)

18 (12,1)

42 (28,4)

p valor
0,17
0,17
0,73
0,64
0,28
0,38
0,25
0,41
0,15
0,33
0,44
0,37
0,25

<0,001

<0,001
0,17

DP: Didlise peritoneal; HD: Hemodialise; DM: Diabetes mellitus; TFG: Taxa de filtracdo glomerular;

IMC: indice de massa corporea; Hb: Hemoglobina; 10S: Infecc&o de orificio de saida.

A construcao de curvas de Kaplan-Meier confirmou a associacdo entre

bacteremia e internacdo hospitalar, contudo isso ndo foi mostrado em relacdo a

variavel 10S.
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Figura 17. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel grupo (Dialise
peritoneal — DP e Hemodidlise — HD) para o desfecho bacteremia.
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Figura 18. Curva de sobrevida dos pacientes submetidos a dialise urgent start segundo a variavel internacéo
para o desfecho bacteremia.
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Figura 19. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel infecgdo de
orificio de saida (I0S) para o desfecho bacteremia.

A analise multivariada (Tabela 10) confirmou associagéo entre os fatores — 10S

(p=0,045) e internacao (p=0,0001) - com o desfecho bacteremia.

Tabela 10. Regressao logistica multipla dos fatores associados a bacteremia nos pacientes

submetidos a DP e HD de inicio urgente.

OR 95% IC p valor
DP vs. HD 0,68 0,30 - 1,57 0,375
Internacéo 0,21 0,09-0,49 0,0001
10S 0,44 0,19-0,98 0,045
Albumina inicial (g/dL) 0,76 0,41 -1,41 0,397

DP: Dialise peritoneal; HD: hemodialise; 10S: Infecc¢éo de orificio de saida.

A densidade de incidéncia de peritonite, bacteremia e 10S no grupo DP foi,
respectivamente, 0,6, 0,36 e 0,21 episodio/paciente/ano. No grupo HD, no mesmo

periodo avaliado, a densidade de incidéncia de infec¢do de corrente sanguinea foi
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0,32 episddio/paciente/ano, de bacteremia, 0,26 episddio/paciente/ano e de 10S foi

0,43 episddio/paciente/ano.

Na tabela 11 estdo discriminadas as variaveis relacionadas ao desfecho

recuperacdo de funcdo renal. Em andlise univariada apenas idade (p=0,03)

apresentou associacao com esse desfecho. Na analise de regresséao logistica multipla

(Tabela 12), além da idade (p=0,049), o grupo DP (p=0,048) também foi fator favoravel

a recuperacao de funcéo renal.

Tabela 11. Caracteristicas clinicas e laboratoriais dos pacientes submetidos a DP e HD de

inicio urgente de acordo com o desfecho recuperacao de funcao renal.

Grupo DP (%)

Grupo HD (%)

Idade (anos)

Idade > 65 anos (%)

Sexo Masculino (%)

DM (%)

02 ou + comorbidades (%)
Creatinina inicial (mg/dL)
TFG inicial (ml/min)
Diurese inicial (ml/24h)
Albumina inicial (g/dL)
IMC inicial (Kg/m?)

Hb inicial (g/dL)
Internacao (%)

10S (%)

Complicagé&o mecéanica (%)

Bacteremia (%)

Com recuperacao

N (13)
10 (77,0)
03 (23,0)

67,8+ 17,8
09 (69,2)
09 (69,2)
01 (7,7)
08 (61,5)
8,1+3,7
6,9 +3,0

750 (150 - 1200)
3,0+0,6

26,5 + 6,1
9,9+23
03 (23,0)
04 (30,8)
02 (15,4)
01 (7,7)

Sem recuperacao
N (171)
83 (48,5)

88 (51,5)
58,7 + 15,9
69 (40,4)

90 (52,6)

64 (37,4)
126 (73,7)
8,6 +3,6
6,7 +3,3
980 (400 - 1500)
3,2+0,6
25,7 +5,6
9,6+1,9
73 (42,7)

56 (32,8)

55 (32,2)

35 (20,5)

p valor
0,09
0,09
0,03
0,08
0,38
0,06
0,53
0,46
0,46
0,47
0,26
0,67
0,94
0,27
0,87
0,34
0,44

DP: Dialise peritoneal; HD: Hemodialise; DM: Diabetes mellitus; TFG: Taxa de filtragdo glomerular; IMC:
indice de massa corpérea; Hb: Hemoglobina; 10S: Infeccéo de orificio de saida.
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Abaixo estdo construidas as curvas de tempo livre para o desfecho

recuperacao de funcéo renal, mostrando que a modalidade DP e a populacédo idosa
associaram-se a menor tempo para o desfecho.
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Figura 20. Curva de sobrevida dos pacientes submetidos a didlise urgent start segundo a variavel grupo (Dialise

peritoneal — DP e Hemodidlise — HD) para o desfecho recuperacéo de fungdo renal.
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Figura 21. Curva de sobrevida dos pacientes submetidos a diélise urgent start segundo a variavel idade > 65

anos para o desfecho recuperacao de funcéo renal.
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Tabela 12. Regresséo logistica multipla dos fatores associados a recuperacéo de funcéo
renal nos pacientes submetidos & DP e HD de inicio urgente.

OR 95% IC p valor

DP vs. HD 3,95 1,01-154 0,048

Idade (anos) 1,04 1,01-1,08 0,049
Doenca de Base

DM 0,14 0,01-1,35 0,091

HAS 1,29 0,29 - 5,63 0,730

Glomerulopatias 1,64 0,24-11.3 0,610

Obstrutiva 0,63 0,06 - 6,41 0,702

DP: Dialise peritoneal; HD: Hemodialise; DM: Diabetes mellitus; HAS: Hipertenséo arterial sistémica.

A tabela 13 apresenta a analise evolutiva dos parametros bioquimicos dos
pacientes submetidos a DP e HD urgent start e também mostra a comparacéao dessas
variaveis entre os grupos. Houve melhora da hemoglobina (Hb) apds seis meses em
ambos os grupos de tratamento, porém sem diferenca estatisticamente significante
entre 0s mesmos. Quanto a albumina, houve aumento significativo apos seis meses
em ambos 0s grupos, também houve diferenca estatisticamente significante entre os
grupos em relacdo aos niveis de albumina em seis meses, com valores melhores no
grupo HD (p=0,003). O nivel de fésforo apresentou reducdo significativa, em seis
meses, no grupo DP (p<0,001), contudo, ndo foi mostrado diferenca no grupo HD no
mesmo periodo (p=0,52), na comparacdo entre grupos, houve melhores niveis de
fésforo, em seis meses, no grupo DP (p=0,007), apesar de valores iniciais maiores
nesse mesmo grupo (p<0,001). Quanto aos valores de paratorménio (PTH), foi visto
diferenca apenas nos niveis iniciais entre os grupos (p=0,002). Em relacéo a taxa de
filtracdo glomerular (TFG), foi observado diferenca apenas na evoluc¢ao do grupo DP,
com melhora da TFG apds seis meses (p=0,001).

Por fim, a tabela 14 apresenta a comparacao entre os grupos DP e HD
urgent start quanto a necessidade de aumento de dose de medicamentos
(eritropoetina, quelante, calcitriol e anti-hipertensivos). O grupo DP apresentou menor
necessidade de eritropoietina (p<0,001), quelante (p<0,001) e anti-hipertensivos
(p=0,003), com diferenca estatisticamente significante em comparagao aos pacientes
em HD.
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Destaca-se ainda que, no periodo de 30 meses, a estratégia de DP urgent

start impactou em crescimento de 256% no programa de DP cronica.
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Tabela 14. Necessidade de aumento de dose de medicamentos dos pacientes submetidos a

DP e HD de inicio urgente.

Geral DP HD
N (184) N (93) N (91) p valor
Eritropoetina (%) 62 (33,7) 17 (18,3) 45 (49,5) <0,001
Quelante (%) 76 (41,3) 26 (28,0) 50 (55,0) <0,001
Calcitriol (%) 29 (15,8) 16 (17,2) 13 (14,3) 0,73
Anti-hipertensivos (%) 39 (21,2) 11 (11,8) 28 (30,8) 0,003

DP: Dialise peritoneal; HD: Hemodialise.

4. Discussao:

Iniciar terapia dialitica crénica no cenario da urgéncia € uma situagédo muito
comum em todo mundo?®-?1. A maioria dos pacientes admitidos em servico hospitalar
com alguma indicacao de terapia renal substitutiva (TRS) imediata é submetida a HD
com CVC?*?4 apesar de estudos apontarem maior morbi-mortalidade sob estas
condicGes, sobretudo nos primeiros meses de terapia®®.

Apesar de algumas limitacbes como: (1) necessidade de membrana
peritoneal intacta; (2) pouco eficiente em casos de edema agudo de pulmédo e
hipercalemia com alteracdo eletrocardiografica; (3) ultrafiltracdo e clearence de
solutos sem previsao exata; (4) complicacdes infecciosas, mecanicas e metabolicas
inerentes ao método; a DP pode oferecer vantagens no panorama urgente, mediante
a preservacdo da rede vascular e funcdo renal residual; baixo risco de perdas
sanguineas; baixo risco de sindrome de desequilibrio; simplicidade da técnica;
auséncia de necessidade de equipamentos onerosos!415:17.22,

O programa de DP urgent start implementado em Botucatu desde
julho/2014 recuperou o uso dessa modalidade dialitica em ampla escala?l. Para o
sucesso do projeto foram fundamentais a familiaridade dos nefrologistas da unidade
com o implante imediato do cateter de Tenckhoff e o envolvimento de equipe
multiprofissional comprometida com a rotina e operacionalizag&o do programat!:21.25,

Em 30 meses, 93 pacientes foram tratados com DP nao planejada em
nosso servico. Nossa logistica de insercéo de cateteres e prescri¢do inicial para DP

no cenario urgente difere dos relatos até o0 momento disponiveis, devido o implante
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exclusivo pelo nefrologista, uso imediato de volume de dialisato em torno de dois litros
(L) e descricdo do controle metabdlico dos pacientes apds as primeiras sessfes de
DPAV?426,

Alkatheeri e cols descreveram o programa de DP Urgent Start canadense,
envolvendo 30 pacientes, no qual o implante do cateter foi realizado tanto por técnica
percutanea (20 casos) quanto videolaparoscopica (10 casos), envolvendo nefrologista
intervencionista e cirurgido. Neste estudo, a DP foi iniciada em até 14 dias?’.

Polvsen e cols descreveram a experiéncia dinamarquesa de 15 anos com
DP néo planejada. A técnica de insercéo de cateter utilizada foi mini-laparotomia e o
uso foi imediato apGs o implante, porém com prescricdo padronizada para todos os
pacientes utilizando volume de dialisato maximo de 1,2 L*2.

Em paralelo aos 93 pacientes submetidos a DP nao planejada em nosso
servico, 91 pacientes foram submetidos a HD de inicio urgente. Nossa equipe
acompanhou os dois grupos e analisou os desfechos clinicos dos pacientes, bem
como as variaveis associadas a tais resultados.

Contrariamente a outros autores®*2 que avaliaram a sobrevida dos doentes
submetidos a DP e HD urgent-start, e ndo apontaram diferenca quanto a mortalidade
entre os dois grupos, nossa casuistica mostrou a DP como fator protetor para o 6bito.
Além disso, corroborando trabalho ja publicado®3, variaveis diretamente associadas
aos pacientes no inicio da TRS, como maior idade e menores niveis de albumina e
hemoglobina, também foram associados de modo independente a mortalidade.

E provéavel que o achado de DP como variavel protetora para o 6bito tenha
relacdo com o tempo de acompanhamento maior dos doentes em nosso estudo
(minimo de 180 dias).

Em relacdo as complicacdes associadas a dialise de inicio urgente, as
taxas de complicacdo mecanica nos grupos DP e HD foram, respectivamente, 24,7 e
37,4%. Em nossa casuistica, a frequéncia de complicacdo mecéanica em DP néo
planejada foi superior aquela relatada na literatura'!-13, Possivelmente, esse dado esta
associado a necessidade de inicio da terapia imediatamente ap6s o implante do
cateter e uso de grande volume de dialisato, fatores que ja foram descritos como
diretamente associados ao desenvolvimento de complicacdo mecanica em DP?7:28,
Contudo, € preciso ressaltar que, diferentemente de outros estudos, nosso trabalho

analisou as complicacées ocorridas em 180 dias e ndo apenas aquelas que
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aconteceram nas primeiras quatro semanas ap6s o implante4891L13  Merece
destaque também que nossa estratégia reflete a mais recente definicdo de DP urgent
start?®, na qual os pacientes encontravam-se de fato com critérios de urgéncia dialitica
e por isso ndo poderiam aguardar mais que 72 horas para o inicio da terapia,
tampouco receber sub-dose de didlise, a qual ndo seria suficiente para resolucédo do
quadro clinico.

Quanto as complicagbes infecciosas, |0OS ocorreu em taxa
significativamente maior no grupo HD (25,8 vs 39,5%; p=0,04) e a analise multivariada
mostrou que disfuncdo mecéanica e IMC associaram-se a essa complicacao.
Bacteremia ndo apresentou diferenca entre os dois métodos, apesar de percentual
maior no grupo HD (15,0 vs 24,1%; p=0,11) e, interessantemente, 10S foi
inversamente associada ao desfecho bacteremia.

Tais associacdes sdo factiveis, pois frequentemente o surgimento de
complicacdo mecanica leva a necessidade de manipulacdo cirdrgica do cateter e o
préprio trauma cirdrgico repetido pode favorecer o desenvolvimento de I0S. Ja a
associacao inversa entre bacteremia e I0OS € explicada pela possibilidade de
diagndstico e tratamento precoces mediante a visualizacdo de sinais flogisticos no
orificio de saida, evitando a contaminacdo da cavidade peritoneal ou da corrente
sanguinea por via periluminal.

Em nosso estudo, dentre os pacientes em DP que desenvolveram
complicacdo mecanica, 5,3% apresentaram extravasamento do dialisato; 1,0% com
extravasamento pleural; 2,1% apresentaram dor abdominal e a migracdo da ponta do
cateter com necessidade de relocacéo cirargica ocorreu em 16,1% desses individuos.

Jin e cols ** compararam as complica¢ées relacionadas a didlise de inicio
urgente em curto prazo (primeiros 30 dias de terapia). Nesse estudo, HD foi preditor
independente de complicagbes associadas a dialise (p<0,001). Tanto complicagbes
infecciosas (p=0,014), quanto as nao infecciosas (p<0,001) foram significativamente
maiores no grupo HD, contudo isso néo interferiu na sobrevida dos doentes, a qual foi
semelhante em ambos 0s grupos.

Nossos resultados concordam com dados da literatura e sustentam o
conceito de que DP nao planejada estd mais associada a complicacdes mecanicas

guando comparada aos pacientes que tiveram "tempo de descanso" apds o implante
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do cateter peritoneal, embora isto ndo tenha afetado a sobrevida do método ou dos
pacientes*1112,

Liu e cols avaliaram 657 pacientes submetidos a DP em hospital
universitario chinés, os individuos foram divididos em trés grupos - < 7 dias, entre 8 e
14 dias e > 14 dias — segundo o tempo entre o implante do cateter e inicio da terapia.
Os autores constataram que a incidéncia de complicagbes mecanicas foi
significativamente maior no grupo < 7 dias comparado ao grupo >14 dias (p = 0,004),
porém o break-in do cateter inferior a 7 dias néo foi preditor de falha de técnica nos
primeiros seis meses?’.

Estudo chinés, avaliou especificamente os fatores preditores de
complicagdo mecéanica em pacientes submetidos a DP urgent-start?®®. Foram
avaliados, no periodo de dez anos (2003 — 2013), 922 pacientes tratados por meio
dessa estratégia. Foi encontrada como Unica varidvel associada a complicacéo
mecanica, a idade (p=0,005) que, de forma semelhante aos nossos achados,
apresentou correlagao inversa com esse desfecho.

Alguns trabalhos reforcam a ideia de que o uso de cateteres venosos
centrais (CVC) é fator determinante de maior taxa de complicacfes infecciosas,
sobretudo bacteremia, nos pacientes em TRS n&o planejadal+8°. Nossa comparacéo
entre os meétodos de inicio urgente mostrou, em longo prazo, taxa significativamente
maior de 10S no grupo HD e também maior frequéncia de bacteremia nos pacientes
em tratamento hemodialitico, apesar desse ultimo desfecho ndo apresentar diferenca
estatisticamente significante em comparacéao aos individuos submetidos a DP urgent
start.

Este estudo mostrou a DP como preditor de recuperacdo de funcéo renal
em pacientes que iniciam TRS de forma urgente. Dez pacientes em DP e trés
pacientes em HD apresentaram recuperacdo parcial da TFG, possibilitando a
interrupcdo da terapia dialitica e seguimento ambulatorial pré-dialitico. Estudos
prévios ndo avaliaram esse desfecho para efeito de comparacdo. Acreditamos que
esse resultado positivo da DP tenha estreita relagdo com a manutenc¢ao da diurese no
seguimento a longo prazo (p<0,001) e menor frequéncia de insultos isquémicos sobre
a funcao renal residual inerente ao método.

A comparacdo dos parametros bioquimicos entre 0s grupos mostrou

melhores niveis de albumina, apds 180 dias, no grupo HD (p=0,003), apesar de
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aumento significativo em ambos os grupos ao longo do seguimento. Provavelmente,
esse achado seja consequéncia da perda proteica através da membrana peritoneal
prépria da DP*°. Contudo, esse resultado ndo apresentou impacto na sobrevida dos
pacientes e/ou dos métodos.

Outro destaque relacionado a evolucdo das variaveis bioguimicas foi o
melhor controle de fésforo no grupo DP (p=0,007) concomitante ao menor uso de
guelante nesse mesmo grupo (p<0,001). Apesar de ser racional, do ponto de vista
fisiologico, o método continuo ter apresentado melhor desempenho quanto ao
clearence de fésforo, na literatura as comparacfes entre modalidades dialiticas
apresentam resultados divergentes3*2. No entanto, nenhum estudo comparou os
parametros relacionados ao metabolismo mineral 6sseo em populacées de TRS em
inicio urgente.

Além do uso de quelantes, houve também diferenca estatisticamente
significante quanto a necessidade de eritropoietina e anti-hipertensivos, sendo menor
no grupo DP. Talvez esse achado apresente algum impacto em relacéo a gastos com
saude publica, porém, essa hipotese sO podera ser firmada apos rigorosa e completa
analise de custo-efetividade.

A iniciativa de DP urgent-start apresentou impacto importante no
crescimento do programa de DP cronica, aumentando em 256% o numero de
pacientes no método no periodo de 30 meses. Diante da escassez de vagas para
tratamento com HD crbnica no territério nacional, a DP né&o planejada € uma
alternativa bastante interessante, pois oferece o inicio de terapia dialitica crénica com
gualidade satisfatoria aliado a chance de evitar internacdes hospitalares prolongadas
desnecessarias.

Este trabalho possui algumas limitacfes: trata-se de um estudo realizado
em centro unico e ndo randomizado, pela dificuldade inerente a aceitacéo e condicdes
clinicas dos pacientes envolvidos. Apesar disso, sdo dados de pais em
desenvolvimento e com um nimero de pacientes que, embora pequeno, € superior ou
semelhante aos relatados em estudos prévios®1?.

Sao necessarios mais e maiores estudos comparando as complicacdes e
desfechos do inicio urgente de TRS. Também €& imprescindivel maior nimero de
trabalhos comparando com o inicio planejado de terapia dialitica crénica, assim como

avaliacdo de custo e efetividade de DP e HD né&o planejadas, uma vez que andlise
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preliminar de nossos dados sugerem que os pacientes em HD urgent-start necessitam
em longo prazo de maiores doses de medicamentos de alto custo como quelantes e

eritropoetina.

5. Conclusao:

Nossos resultados sugerem que a DP é uma alternativa viavel e segura
para o inicio urgente de TRS. O conceito de inicio ndo planejado de DP cronica pode
ser uma ferramenta para aumentar a taxa de penetracdo do método entre 0s pacientes
incidentes em TRS. Em conclusdo, DP é uma opc¢ao que deve ser oferecida a todos
0s pacientes, sem contraindica¢cdes ao método, que estejam ingressando em terapia

dialitica crbnica de maneira urgente.
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Peritoneal Dialysis as an option for
unplanned initiation of chronic dialysis
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Chronic kidney disease (CKD) is a matter of global public
health.! Data from the United States have shown a steady
increase in the number of patients on renal replacement
therapy (RRT). In 1983, there were 86,334 patients on
RRT program in the United States, which rose to more
than 615,000 patients in 201 12

The census of the Brazilian Scciety of Nephrology (SBN)
showed 65,121 patients on a dialysis program in 2005,
while in 2011 there were 91,314 and in 2013 more than
112,000 patients on dialysis in Brazil.”” The rate of inci-
dent dialysis patients was 119 patients per million (ppm)
in 2005, 149 ppm in 2011, and 161 ppm in 2013.>*

Nephrologists have two methods of dialysis at their dis-
posal: peritoneal dialysis (PD) and hemodialysis (HD}, the
latter being the most commonly used method world-
wide.” Although, historically, PD has been widely used in
nephrology, for reasons which are not completely clear, it
has been underutilized in recent years. Possible reasons
for its underutilization are the perception that it is inferior
to HD, which appears technologically advanced, and fear
of the infectious, mechanical and metabolic complications
associated with PD, along with preferental financial reim-
bursement with HD use and difficulties with peritoneal
catherer insertion.™®

In the United States, in 2007, there were 368,000
patients on RRT, and 92.8% of them were on HD.> In
Brazil, dara from 2013 showed that 90.6% of chronic
patients underwent HD and only 9.4% were treated with
PD.’
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Several studies have compared the differences between
the two types of dialysis, ie., PD vs. HD, in incident
patients on RRT. There is no evidence of the superiority
of cne method over the other with regards to general
monrtality within the first two vears of therapy.”™

Some studies have shown better results with PD in the
group of voung patients with no comorbidities, while
other studies have shown lower mortality after two vears
of dialysis in elderly patients with comorbidities treated
with HD.*™®

Recently, some authors have pointed out the impact of
the wvascular access used in the mortality of incident
patients on HD."® These smudies found thar cenrmal
venous catheter (CVC) use is associated with reduced sur-
vival, especially in the first 90 days of RRT. Furthermore,
there is a greater risk of bacteremia, sepsis and hospital-
izations in patients using CVC when compared to patients
using an arteriovenous fistula (AVF), graft or P78

In this scenario, the PD appears to be an option in
cases with an urgent start to chronic dialysis. It can offer
the advantage of not using a CVC, thereby preserving vas-
cular access and residual renal function, which can
reduce the morbidity and mortality of these patientsg’lo
Most patients with end-stage CKD start unplanned
RRT.”™ Unplanned dialysis may be defimed as the start of
HD without a functioning definitive vascular access
(AVE), ie., using a CVC, or as the start of PD within less
than 7 days after its implan[ationlz_M

Tvarsen et al'? retrospectively reviewed the Danish
Nephrology Registration from 2008 to 2011 and found
that 50% of incident patients on RRT started it In an
unplanned manner. In Brazil, approximately 60% of inci-
dent patients on RRT have no definitive access and need
to be treated through CVC. In the dialysis unit of the Uni-
versity Hospital of the Botucatu Medical School, the real-
ity is worse than elsewhere in the world: more than 90%
of incident patients start unplanned dialysis and 60% of
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prevalent patients have no functioning vascular access
and are treated through CVC.13:16

In the United States and Canada, interest has also
recently been renewed in the more urgent initiation of PD
to avoid temporary vascular access catheters in patients
who are referred late to a nephrologist.!*2® There have
been no such studies performed in developing countries.

Casaretto and Ghaffari et al. described in 2012 and
2013, respectively, that urgent-start PD programs require
new infrastructure and processes of care. Most of patients
do not need intensive PD (high volume), so intermittent
PD may suffice. The ability to start PD urgently requires
expedited options education, urgent catheter placement,
unique changes in the PD unit infrastructure, nursing
support (training and staffing), hospital and dialysis unit
administrative support, and protocol-driven orders.!s-1?

However, less is known about early technique success
after the urgent initiation of PD. There have been few
studies that described PD as an immediate treatment
option in patients without a functioning vascular access
and compared an unplanned start to HD vs. PD!>"!* or a
planned start vs. unplanned start to PD.2? These studies
showed there was no significant difference in the mortal-
ity rates between the two methods.

Lobbedez et al'® followed in a 2-year period 60
patients who started unplanned dialysis, including
34 patients treated with PD and 26 with HD. Among the
patients who started on PD, only two had mechanical
complications after catheter implantation and showed no
significant differences in mechanical or infectious compli-
cations when compared to patients who had a rest period
after catheter insertion. There was no significant differ-
ence between the two unplanned dialysis methods (HD
X DP) in terms of patient survival (78.8% in the HD
group vs. 82.9% in PD (P=0.26). After adjusting for
comorbidities, survival between the two groups remained
similar.

Koch et al!® evaluated 57 incident patients in

unplanned HD and 66 in unplanned PD. HD patients
had more bacteremia than PD patients in the first 6
months of dialysis (21.1% vs. 3%, P <0.01), which was
associated with the use of a CVC as the initial access.
However, there was no significant difference in the mor-
tality rates between the two methods.

Danish data support the idea that early unplanned PD
is associated with a lower risk of infectious complications
compared to incident HD patients using a CVC.!%!7 The
authors noted that there were more cases of catheter-
related mechanical complications in patients starting
unplanned PD compared to those who had a rest period
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after implantation of the peritoneal catheter. However, it
did not affect the technique and patient survival.

In 2009, Povisen'® described a program for an
unplanned start to assisted automated PD (APD) for late
referred patients with CKD stage V with an urgent need
for the initiation of dialysis. Using a standard prescription
of 12 h overnight APD right after PD catheter placement,
analysis of the data showed that an unplanned start to
APD has no detrimental effects on patients when com-
pared with patients who had an elective start, concerning
patient and technique survival, peritonitis-free survival or
the risk of infectious complications, while the risk of
mechanical complications and the need for replacement
of a displaced or malfunctioning PD catheter may have
been increased. The author concluded that an unplanned
start to APD right after PD catheter insertion is a feasible,
safe and efficient procedure.

Alkatheeri et al.?! recently reported a Canadian experi-
ence with an urgent-start PD program in a prospective
and observational study. The authors followed 30 inci-
dent PD patients and analyzed mechanical and infectious
complications. Dialysis was initiated within two weeks.
Three patients (10%) developed a minor pericatheter leak
during the first week of treatment, which was managed
conservatively. There were no episodes of peritonitis or
exit-site infection during the first four weeks after inser-
tion. Six patients (20%) developed catheter dysfunction
due to migration, which was managed by repositioning,
without the need for catheter replacement or modality
change. The authors concluded that urgent-start PD is an
acceptable and safe alternative to HD in patients who
need to start dialysis urgently without an established dial-
ysis aceess.

In 2014, Liu et al.?? analyzed the costs associated with
urgent-start PD, urgent-start HD, or a dual approach
(urgent-start HD followed by urgent-start PD) over the
first 90 days of treatment from a provider perspective. A
survey of practitioners from five clinics known to use
urgent-start PD was conducted to provide inputs for a
cost model representing typical patients. Model inputs
were obtained from the survey, literature review, and
available cost data. Sensitivity analyses were also con-
ducted. The estimated per patient cost over the first 90
days for urgent-start PD was $16,398. For urgent-start
HD, total per patient costs were $19,352, and the esti-
mated cost for dual patients was $19,400. The authors
concluded that urgent-start PD may offer a cost saving
approach for the initiation of dialysis in eligible patients
requiring an urgent start to dialysis.

Although data on unplanned initiation of PD are
scarce, they indicate that mortality is the same or even
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better than for unplanned initiation of HD and the num-
ber of infectious complications, including bacteremia,
seems to be lower.”* "% S, it is clearly needed to show
in developing countries that PD is a suitable method for
unplanned dialysis patients and that acute automated PD
may help nephrelogists to deal with patents without any
permanent vascular access at the initiation of dialysis.

We realize that a study randomizing unplanned
patients to either PD or HD will probably never be per-
tormed, so we have to rely on clinical experience from
different dialysis centers worldwide. Nevertheless, our
observations suggest that the PD modality may be a feasi-
ble and safe alternative to HD, not only in planned cases,
but also in the unplanned setting. Moreover, the concept
of urgent start to chronic PD may be a tool to increase the
PD penetration rate among incident patients initiating
chronic dialysis therapy. In conclusion, unplarmed PD is
an option and should be offered in an unbiased way to all
patients without contraindications to starting urgent PD.

Manuscript received November 2013; revised January

2016.
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Abstract

Aim  Starting dialysis in an unplanned manner is frequent
situation in dialysis center even for patients with regular
nephrology follow-up. Peritoneal dialysis (PD) appears as
an option for unplanned initiation of chronic dialysis, offer-
ing the advantage of not using central venous catheters and
preserving of residual renal function. Since July 2014, we
have offered PD as urgent start for chronic kidney disease
(CKD) patients.

Methods It was a prospective study that aimed to evalu-
ate the mortality rate in hospitalized patients who started
unplanned urgent PD in the first 90 days. It was used high-vol-
ume PD right after (<48 h) PD catheter placement, and it was
kept until metabolic and fluid controls were achieved. After
hospital discharge, patients were treated with intermittent PD
on alternate days at the dialysis unit until family training.
Results  Thirty-five patients were included from July
2014 to January 2015. Age was 57.7 £ 19.2 years, diabe-
tes was the main etiology of CKD (40.6 %), and uremia
was the main dialysis indication (54.3 %). Metabolic and
fluid controls were achieved after five sessions of high-
volume PD, and patients remained in intermittent PD for
23.2 + 7.2 days receiving 11.5 £ .3.1 intermittent PD ses-
sions. Peritonitis and mechanical complications occurred in
14.2 and 25.7 %, respectively. Mortality rate was 20 %, and
technique survival was 83.7 %. The chronic PD program
presented a growth of 41.1 %.

Conclusion 'The concept of unplanned start on chronic
PD may be feasible, safe, complementary alternative to
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hemodialysis and a tool to increase the PD penetration rate
among incident patients starting dialysis therapy.

Keywords Unplanned dialysis - Peritoneal dialysis -
Hemodialysis

Introduction

Chronic kidney disease (CKD) is a global public health.
Although, historically, peritoneal dialysis (PD) was widely
used in nephrology, for reasons, which are not completely
clear, it has been underutilized in recent years [1]. Possible
reasons for its underutilization are the “perception” that it
is inferior to hemodialysis (HD), which appears technologi-
cally advanced, and the fear of the infectious, mechanical
and metabolic complications associated with the PD, along
with preferential financial reimbursement with HD use and
difficulties with peritoneal catheter insertion [2-4]. Several
studies have compared the differences between the two
types of dialysis, i.e., PD versus HD, in incident patients on
renal replacement therapy (RRT). There is no evidence of
the superiority of one method over the other with regard to
general mortality within the first 2 years of therapy [2-4].
Some studies have shown better results with PD in the
group of young patients with no comorbidities, while other
studies have shown lower mortality after 2 years of dialy-
sis in elderly patients with comorbidities treated with HD
[3, 4]. Recently, some authors have pointed out the impact
of the vascular access used in the mortality of incident
patients on HD [5]. These studies found that central venous
catheter (CVC) use is associated with reduced survival,
especially in the first 90 days of RRT. Furthermore, there
is a greater risk of bacteremia, sepsis and hospitalizations
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in patients using CVC when compared to patients using an
arteriovenous fistulas (AVFs), graft or PD [5-8].

In this scenario, the PD appears to be an option in cases
with an urgent start to chronic dialysis. Tt can offer the
advantage of not using CVC, thereby preserving of vascu-
lar access and residual renal function, which can reduce the
morbidity and mortality of these patients [6]. Unplanned
dialysis continues to be common in patients both unknown
and known to nephrology services and in both early and
late referrals [6]. In the dialysis unit of the University Hos-
pital of the Botucatu Medical School, the reality is worse
than elsewhere in the world: More than 90 % of the inci-
dent patients start unplanned dialysis, and 60 % of preva-
lent patients have no functioning vascular access and are
treated through CVC [9, 10].

However, less is known about early technique success
after urgent initiation of PD. There have been few stud-
ies that described PD as an immediate treatment option
in patients without a functioning vascular access and
compared an unplanned start to HD versus PD [6-8] or a
planned start versus unplanned start to PD [11]. These stud-
ies showed there was no significant difference in the mor-
tality rates between the two methods.

The present study aimed to prospectively evaluate
patients with CKD who were admitted for various causes
to a Brazilian University Hospital, diagnosed with end-
stage renal disease and started unplanned urgent PD, and to
determine mortality rate and technique survival in the first
90 days.

Methodology
Patients

Between July 2014 and January 2015, all CKD patients
who were hospitalized, diagnosed with end-stage renal dis-
ease (ESRD) and started unplanned urgent PD at Botucatu
Medical School, Sao Paulo, Brazil, were recruited. ESRD
was defined on the basis of KDOQI Clinical Practice
Guidelines for Chronic Kidney Disease [12].

Nephrologists based on the clinical conditions of the
patients and on laboratory parameters decided the start
of unplanned. The urgent dialysis indications were ure-
mia, fluid overload, hyperkalemia and acid-base disorders
refractory to clinical measures. Unplanned PD» was defined
as initiation in less than 48 h after implantation of the peri-
toneal catheter, without family training or adequacy of the
home [6].

Exclusion criteria were prior history of dialysis, multiple
organ failure, coma and absolute contraindication to the PD
method. The absolute contraindication to the PD method
was the presence of recent abdominal surgery (<30 days);
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multiple previous abdominal surgery (more than two);
severe respiratory insufficiency (FiO, > 70 %); abdominal
infections; severe hyperkalemia with changes characteristic
in BKG; and acute pulmonary edema [1, 9]. These patients
were treated with unplanned HD.

The implant of Tenckhoff catheter was held through
the percutaneous Seldinger technique by nephrology
team, according to Sirivongs et al. [13]. High-volume PD
(HVPD) was used during the first 7 days of PD in order to
achieve metabolic and fluid control [14].

The validation of HVPD was performed by our group
[14-17]. Tt is defined as 24 h with sessions performed
7 days a week, using a cycler and flexible catheter. Patients
were treated with continuous HVPD and exchanges with
Dianeal PD solution (Na = 135 mEq/l, Ca = 3.5 mEq/l,
K = OmEql/1, Mg = 1.5 mEq/], lactate = 40 mEq/l, 1.5—
4.25 % glucose) were performed using HomeChoice cycler.
The prescribed K/V value was 0.5 per session. Two-liter
exchanges were performed with 30-60 min of dwell time
(total of 36-44 l/day and 18-22 exchanges/day).

After metabolic and fluid controls were achieved,
patients had hospital discharge and were treated with inter-
mittent PD on alternate days or daily at the dialysis unit,
according to their laboratory examinations and clinical
examination until their family had been trained and home
had been prepared. Laboratorial examinations were per-
formed weekly. PD was assisted by nephrologist nurses.

The basic ethical principles for research invelving
human beings were followed, and this study was approved
by the Ethics Committee of the Botucatu Medical School in
Junes2014 (IRB approval number 0641/014).

Follow-up of unplanned PD patients

Each patient was followed up at risk for 90 days after start-
ing dialysis or died in the first 90 days. The last observation
day of the study was at least 90 days after the last dialysis
start of a patient. Mechanical complications included tip
catheter migration, catheter obstruction and dialysate leak-
age, and infectious complications included exit site infec-
tious (EST) and peritonitis [12]. Patients were followed
by the same research team from the time of the peritoneal
catheter implantation until the protocol interruption (death,
transplantation, recovery of renal function or switch to HD
due to mechanical or infectious complications). Death was
censored for technique survival evaluation.

Statistical analysis

It was performed using the statistical program SAS for
Windows (version 9.2: SAS Institute, Cary, NC, USA,
2012). Initially, descriptive analysis was done, calculated
measures of central tendency and dispersion for continuous



Int Urol Nephrol

78

variables and frequencies for categorical variables. For the
analysis of repeated measures, asymmetric distribution
(gamma) under the GENMOD procedure was used. The
statistical difference was p < 0.05.

Results

During the study period (from lJuly 2014 to Janu-
ary 2015), 76 patients started dialysis in our center: 35
unplammed PD (46.1 %), 29 unplarmed HD (38.1 %), six
planmed PD (7.9 %) and six planmed HD (7.9 %). Age
was 57.7 + 19.2 years, diabetes was the main etiology of
CKD (40.6 %), and uremia was the main dialysis indica-
tion (54.3 %). The distribution of patients according to
age showed that nine patients were aged less than 60 years
(25.7 %) and 26 more than 60 years (74.3 %; Table 1).

Table 1 Demographic characteristics of patients treated with
unplanned peritoneal dialysis
N=35

Age (years) 5774192
Male gender (%) 20 (57.1)

Number of comorbid conditions 25411
Etiology of CKD (%)

Diabetes 14 (40)

Hypertension 10 (28.6)

Obstructive 4 (11.4)

Others 7(20)
Dialysis indication (%)

Uremia. or azotemia 19 (54.3)

Hyperkalemia 4(11.3)

Fluid overload 6(17.2)

Others 6(17.2)
CKD chronic kidney disease

Metabolic and fluid controls were achieved after five
sessions of HVPD, and patients remained in intermittent
PD for 23.2 + 7.2 days receiving 11.5 £+ 3.1 IPD sessions
(Table 2). Infectious and mechanical complications in short
time occurred in 22.8 and 25.7 %, respectively. Peritonitis
occurred in 14.2 % of patients. The main mechanical com-
plications were catheter tip migration and leakage. There
was only one case of leakage. It was managed stopping the
treatment for 24 h and restarting with lower infusion vol-
ume (from 2 to 1.5 1). After 5 days, we infused 2 liters per
cycle again.

In the first 90 days, overall mortality rate was 20 %,
11.1 % in patients aged <60 years and 25 % in those with
age >60 years (p = 0.04). In those patients treated with
unplanned HD, the mortality was 13.8 % (p = 0.61).

Causes of death were not associated with PD cathe-
ter insertion or PD therapy. The main cause of death was
refractory septic shock in 71.4 % of patients (pulmonary
gite in 80 %) and acute cardiovascular disease in 28.6 %
(stroke or acute myocardial infarction).

The technique survival was 85.7 % considering death a
censored event (lable 3). Five patients were transferred to
HD due to mechanical complications (4 patients) and peri-
tonitis (1 patient). The chronic PD program presented a
growth of 41.1 %.

Discussion

Unplanned dialysis may be defined as the start of HD
without a functioning definitive vascular access (AVE),
ie., using a CVC, or as the start of PD within less than
7 days after its implantation [6—8]. Most patients with end-
stage CKD start unplanned RRT, which is associated with
reduced survival, especially in the first 90 days of therapy
[7-10, 18]. Furthermore, there is a greater risk of bacte-
remia, sepsis and hospitalizations in patients using CVC

Table 2 Metabolic and fluid control of patients treated with unplanned peritoneal dialysis

Sessions of HVPD

Pre-PD After 1 session After 3 sessions After 5 sessions After 10 sessions
Creatinine (mg/dl) 82+18 68+L17 71412 6.7+ 0.9 6.1 £0.9
BUN (mg/dl) 9374+ 249 785 +218 563 +18.2 524175 49 4+ 16.5
Potassium (mEq/1) 48+19 438%11 43 +£08 45+£05 4.1+£05
Bicarbonate (mEq/1) 186+ 74 21.7£53 233 +3.1 23.1+38 229428
Ultrafiltration (ml/day) 1389.7 £+ 655.3 18953 +523.1 2015.1 £ 585.8 2098.9 £+ 487.8
Dialysis prescription HVPD prescribed HVPD prescribed HVPD prescribed IPD for 23.2 £ 7.2 days

K/V=105 K/V=05 KJ/V=05 in alternate days

(11.5+ 3.11PD
sessions)

HVPD high-volume peritoneal dialysis, /PL} intermittent peritoneal dialysis
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Table 3 Complications and ovtcome in short term of patients treated
with unplanned peritoneal dialysis

N=35
Infections complications (%) 8(22.8)
Peritonitis 5(14.2)
Exit site infection 3(8.6)
Mechanical complications (%) 9(25.7)
Catheter tip migration 7(20)
Surgical replacement 6(17.1)
Leakage along PD catheter 1(2.8)
Pleural leakage 1(2.8)
PD patient survival in 90 days 80 %
PD technique survival in 90 days, censored for death 85.7%

when compared to patients using an arteriovenous fistula
(AVE), graft or PD [5, 7, 8, 18].

In the USA and Canada, interest has also recently been
renewed in the more urgent initiation of PD to avoid tempo-
rary vascular access catheters in patients who are referred
late to a nephrologist [6, 20, 21]. There have been no such
studies performed in developing countries.

We have offered PD as urgent start for CKD patients
since July 2014 and have performed a prospective study
that aims to evaluate the mortality rate in hospitalized
patients who started unplanned urgent PD in the first
90 days. It was used high-volume PD right after (<48 h)
PD catheter placement, and it was kept until metabolic
and fluid controls were achieved. After hospital discharge,
patients were treated with intermittent PD on alternate days
or daily at the dialysis unit until family training.

During the study period, 76 patients started dialysis in
our center: 46.1 % unplarmed PD, 38.1 % unplanned HD
and only 12 % in planned methods (PD or HD). It resulted
in chronic PD program growth at 41 % after 6 months. We
strongly believe that combining the program for unplanned
start on PD with a program for nurse-assisted PD dramati-
cally increases the number of patients that can be given a
real choice of a home-based dialysis modality.

Metabolic and fluid controls were achieved after five
sessions of HVPD, and patients remained in intermittent
PD for 3 weeks. Concerning infectious and mechani-
cal complications, our results were similar to those
reported in the literature and occurred in 22.8 and 25.7 %,
respectively.

Danish data support the idea that early unplanned PD
is associated with a lower risk of infectious complications
compared to incident HD patients using a CVC [19]. The
authors noted that there were more cases of catheter-related
mechanical complications in patients starting unplanned
PD compared to those who had a rest period after implanta-
tion of the peritoneal catheter. However, it did not affect the
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technique and patient survival. The technique survival in
short term was 85.7 % considering death a censored event.

In the first 30 days, overall mortality rate was 20 %,
11.1 % in patients aged =60 years and 25 % in those with
age >60 years (p = 0.04). In those patients treated with
unplanned HD, the mortality was 13.8 % (p = 0.61). Our
results agree with study of Koch et al. Of the 123 patients
who commenced unplanned dialysis, 35.8 % died during
the follow-up period of 0-183 days [7].

Many factors may explain this high mortality rate. First,
the population included in the present study is particularly
because of the presence of significant renal impairment
and being hospitalized for various causes and/or diseases,
in which unplanned and urgent PD was started. Second,
it is well known that early mortality is disproportionately
high, ranging between 6 and 16 % in patients who start
plarmed HD [22, 23]. Collins et al. have shown that in the
US Dialysis Registry the mortality is lowest within the first
month, peaks between 1 and 3 months and slowly declines
in months 4-12 [24]. Third, a review of studies comparing
patient outcomes in Europe showed that duration of hospi-
talization and mortality are higher for the unplanned versus
planned population [25]. Fourth, it is also well known that
CKD patients referred late to nephrologists have a higher
risk of death as compared to earlier referred subjects and
it seems that the excess mortality risk extends at least up
to 1 year after the initiation of renal replacement therapy
[26-29]. In the present study, only 8.5 % of the patients
received a nephrologist counseling in the month prior the
hospital admission.

A recent and observational study performed in ltaly
described the mortality in patients who started unplanned
urgent HD [18]. Survival probability curves in 90 days
showed that it was 82 % in patients less than 60 years
old and around 25 % in patients older than 60 years. The
authors concluded that in patients who needed hospi-
talization and started unplanned urgent hemodialysis the
mortality was very high (31.2 %) and significantly related
to age.

There have been few studies that described PD as an
immediate treatment option in patients without a function-
ing vascular access and compared an unplanned start to HD
versus PD [6-8] or a planned start versus unplanned start
to PD [11]. These studies showed there was no significant
difference in the mortality rates between the two methods.

Lobbedez et al. [8] followed in a two-year period 60
patients who started unplanned dialysis, including 34
patients treated with PD and 26 with HD. Among the
patients who started on PD, only two had mechanical
complications after catheter implantation and showed no
significant differences in mechanical or infectious compli-
cations when compared to patients who had a rest period
after catheter insertion. There was no significant difference
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between the two unplanned dialysis methods (HD x DP) in
terms of patient survival (78.8 % in the HD group versus
82.9 % in PD (p = 0.26). After adjusting for comorbidities,
survival between the two groups remained similar.

Koch et al. [15] evaluated 57 incident patients in
unplammed HD and 66 in unplanned PD. HD patients had
more bacteremia than PD patients in the first 6 months of
dialysis (21.1 vs 3 %, p < 0.01), which was associated with
the use of a CVC as the initial access. However, there was
no significant difference in the mortality rates between the
two methods.

In 2009, Povlsen [11] described a program for an
unplanned start to assisted automated PD (APD) for late
referred patients with CKD stage V with an urgent need
for the initiation of dialysis. Using a standard prescrip-
tion of 12-h overnight APD right after PD catheter place-
ment, analysis of the data showed that an unplanned start to
APD has no detrimental effects on patients when compared
to patients who had an elective start, concerning patient
and technique survival, peritonitis-free survival or the risk
of infectious complications, while the risk of mechanical
complications and the need for replacement of a displaced
or malfunctioning PD catheter may have been increased.
The author concluded that an unplanned start to APD right
after PD catheter insertion is a feasible, safe and efficient
procedure.

The study has some limitations. First, the sample popu-
lation is small. Second, the study represents the experience
of a single center and this does not allow generalizability.
Finally, we did not compare clinical characteristics and out-
come between patients treated with unplanned PD versus
unplammed HD or unplanned PD versus planned PD. How-
ever, we have been performing others studies that aimed it.

Despite these limitations, to the best of our knowledge,
this is the first study that has assessed the mortality rate in
this particular kind of population: CKD patients who were
hospitalized and started unplanned urgent PD in a develop-
ing country.

We realize that a study randomizing unplanned patients
to either PD or HD will probably never be performed, so
we have to rely on clinical experience from different dial-
ysis centers worldwide. Nevertheless, our observations
suggest that the PD modality may be a feasible and safe
alternative to HD, not only in planned cases, but also in the
unplamned setting. Moreover, the concept of urgent start to
chronic PD may be a tool to increase the PD penetration
rate among incident patients initiating chronic dialysis ther-
apy. In conclusion, unplanned PD is an option and should
be offered in an unbiased way to all patients without con-
traindications to starting urgent PD.
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Abstract

Background: This study aimed to evaluate mechanical and
infectious complications associated with urgent-start peri-
toneal dialysis (PD) and patients and technique survival in
the first 180 days. Methods: It was a prospective study that
evaluated chronic patients who started unplanned PD using
high-volume PD (HVPD) right after (<72 h) PD catheter place-
ment. After hospital discharge, patients were treated with
intermittent PD on alternate days in a dialysis unit until fam-
ily training was provided. Results: Fifty-one patients fulfill-
ing the following criteria were included: age was 62.1 + 15
years, with diabetes as the main etiology of end-stage renal
disease (39%), and uremia as the main dialysis indication
{76%). Metabolic and fluid controls were achieved after 3
sessions of HYPD, and patients remained in intermittent PD
for 23.2 £ 7.2 days. Mechanical cemplications occurred in
25.7% and peritonitis rate was 0.5 episode/patient-year. In
thefirst6 menths, technique and patients survival rates were
86 and 82.4% respectively. Conclusion: The PD modality was
a feasible and safe alternative to hemodialysis in the urgent-

start dialysis. ©2017 S. Karger AG, Basel

Introduction

Starting dialysis in an unplanned manner isa common
accurrence even for patients with nephrology follow-up
[1]. Over 50% of patients who initiated hemodialysis
(HD) started using central venous catheter (CVC) in
Denmark, while in the United States, Canada and Brazil,
more than 80% started using CVC [1, 2]. This situation is
considered suboptimal because CVCisindependently as-
sociated with increased mortality and high rates of bacte-
remia [2, 3]. An alternative approach to manage these pa-
tients is to start them on peritoneal dialysis (PD).

Few studies have described patients’ experience with
urgent-start PD [4-8]. Some reports have compared ur-
gent-start HD to PD and found that urgent-start PD is a
safe and effective alternative to HD for unplanned dialysis
starts [4, 5].

Tao date, none of the urgent-start PD studies have de-
scribed a program that uses only percutaneous PD cath-
eter insertion performed by nephrologists and includes
patients that started PD early (within 72 h of catheter in-
sertion), using a high volume of dialysate. In this report,
we review the first year of a Brazilian program of urgent-
start PD and our aims were to determine mechanical and
infectious complications, and to evaluate patients and
technique survival in the first 180 days.

© 2017 §. Karger AG, Basel
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Methodology

Fatients

Between July 2014 and July 2015, all CKD patients who were
haospitalized, diagnosed with end-stage renal disease (ESRD), and
started on unplanned urgent PD at the Botucatu Medical Schocl,
Sao Paulo. Brazil, were recruited, ESRD was defined on the basis
of KDOQI Clinical Practice Guidelines for Chronic Kidney Dis-
ease [9].

The urgent dialysis indications were uremia, tluid overload, hy-
perkalemia (K »6.5 mEq/1.), and acid-base disorders (bicarbonate
<10 mEq/L} retractory Lo clinical measures. Uremia was detined as
blood urea nitrogen above 70.0 mg/dL and the presence of symp-
toms such as nausea, vomiting, weight loss, inappetence, and con-
sciousness alteration, secondary to the retention of nitrogenous
toxing |10, 11]. Unplanned P was detined as initiation in less than
72h after the implantation otthe peritoneal catheter, without tam-
ily training or adequacy of the home [12]. Exclusion criteria were
prior history of dialysis, multiple organ failure. coma, and absolute
contraindication to the PD method. The absolute contraindication
to the PD method was the presence of recent abdominal surgery
(<30 days); multiple previeus abdominal surgery (more than 2);
severe respiratory insutficiency (FiO2 >70%): abdominal infec-
tions: severe hyperkalemia with characteristic changes in electro-
cardiogram (prolonged QRS or bradycardia); and acute pulmo-
nary edema [10-13]. These patients were treated with unplanned
HD.

The implant of Tenckhott catheter was held through the per-
cutanecus Seldinger technique by nephrology team [13]. High
volume PD (HVPD) was previcusly defined by our group as ses-
sionslasting 24 h, with a prescribed Kt/V 0f 0.5, using large volume
of dialysate (30 mL/kg), a cycler and flexible catheter [11, 12]. Tt
was used during the first 3 days of PD in order to achieve meta-
balic and fluid control. PT solution was Dianeal®, manutactured
by Baxter International Inc. (Illineis, [L, USA: Na = 132 mEq/L,
Ca—-35mEq/L.K-0mEq/L, Mg— 1.5 mEq/L.lactate — 40 mEg/L,
1.5-4.25% glucose) and PD was performed using Home Choice cy-
cler.

After metabolic and fluid controls were achieved, patients had
haspital discharge. bleod urea nitrogen lower than 50 mg/dl, po-
tassium «3.0 mEg/L, bicarbonate >20 mEq/L, and absence of
symptoms of uremia or hypervolemia [12] were considered ade-
quate metabolic control.

After hospital discharge, patients were treated with intermit-
tent PD) at the dialysis unit; sessions lasted between 8 and 11 h ac-
cording to laboratory tests and clinical parameters until their tam-
ilv had been trained and their homes were prepared to accommo-
date them. Laboratorial exams were performed weekly. PD was
assisted by nephrologist nurses.

The basic ethical principles for rescarch involving human be-
ings were tollowed, and this study was approved by the FEthics
Committes of the Botucatu Medical School in June/201+4 (IRB ap
proval number 0641/014). Written intormed consent was obtained
trom all patients or relatives prior to their inclusion in the study.
It was also registered in Clinical Trials (NCT 02646436)

Follow-Up of Unplanned PD Patients

Each patient was followed up at risk for 180 days after starting
dialvsis. Mechanical complications included tip catheter migra-
tion, catheter obstruction, and dialysate leakage, while infectious

Blood Purit 2017:44:283-287
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complications included exit site infections (ESI) and peritonitis
[14]). Patients were followed up by the same research team from the
time of the peritoncal catheter implantation until the protocol in-
terruption {death. transplantation. recovery of renal munction or
swilch 1o HD due o mechanical or infeclious complicalions).
Dreath was censored for technique survival evaluation.

Statistical Analysis

It was performed using the statistical program Sigma Stata for
Windows (version 4.0, 2016). Initially, descriptive analysis was
done and measures of central tendency and dispersion for con-
tinuous variables and frequencies for categerical variables were
calculated. Kaplan-Meier was performed for patients and tech-
nique-survival curves.

Results

During the study period (from Tuly 2014 to July 2015),
113 patients started dialysis in our center: 51 unplanned
PD (45.1%), 49 unplanned 11 (43.4%), 6 planned PD
{5.2%), and 7 planncd HD {6.2%). Among the patients in
urgent-start PD), age was 62.1 + 15 years, diabetes was the
main etiology of CKD (39%), and uremia was the main
dialysis indication (76%). All insertions were done percu-
taneously by the nephrology team. Dialysis was initiated
within 72 h in all patients (range 0-3 days, median:
2 days).

Adequate metabolic control was achieved after 3 ses-
sions of PD} (Table 1), and patients remained in intermit-
tent PD for 23.2 1 7.2 days receiving 11.5 + 3.1 TPD ses-
sions. Mechanical complications occurred in 25.7%. The
main mechanical complications were catheter lip migra-
tion (8 patients  15.6%) and leakage (4 patients  7.8%).
Four patients had a minor peri-catheter leakage of dialy-
sate, which were managed by stopping the treatment for
24 h and restarting with a lower infusion volume (from 2
to 1.5 L). There was no need {or catheler replacement due
to leakage and no patient changed the dialysis method for
this reason. After 5 days, we infused 2 L per cycle again.
ESI occurred in 17% of patients and peritonitis rate was
0.5 episode/patient-year (Table 2).

In the first 180 days, lechnique and patienl survival
rates were 86 and 82.4% respectively (Fig. 1a, b). The
main causes of death were cardiovascular event (22.3%)
and septic shock (55.5%, mainly pulmonary site). There
were e deaths associated with catheter implantation or
PD therapy directly. The causes of making a change 1o
HD were mechanical complications {5 patients), perito-
nitis (4 patients), hydrothorax (1 patient), and psychoso-
cial reasons (1 patient). Recovery of renal function oc-
curred in 3 paticents (5.8%). Patients with recovery of re-
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Table 1. Metabolic control of patients treated with PD urgent start

Sessions of HVPD

pre PD after st session after 2nd session after 3rd session
Creatinine, mg/dL 8.3+35 73434 7.5+34 74+3.4
BUN, mg/dL 86.8+28.9 66.9+21.7 59.7+18.1 50.7+16.7
Potassium, mEq/L 4.7+0.8 4.3+0.75 4.4+0.7 4.4+0.5
Bicarbonate, mEq/L 18+4.3 20.343.1 21.6+3.3 224429

PD prescription HVPD (Kt/V =0.5)

HVPD (Kt/V=05) HVPD (Kt/V=05) HVPD (Kt/V =0.5)

PD, peritoneal dialysis; HVPD, high-volume peritoneal dialysis; BUN, blood urea nitrogen.

nal function are under pre-dialytic follow-up. Two
patients underwent kidney transplant.

There were 24 patients in the Chronic PD Program
before unplanned PD was started. During this study, 3
patients of the planned PD group died, 4 changed to HD
due to infectious complications, one underwent kidney
transplantation, and 3 initiated planned PD. Therefore,
1 year after the initiation of this urgent-start PD program
(from July 2014 to July 2015), the size of our PD program
grew from 24 to 46 patients (91.7%).

Discussion

Most patients with end-stage CKD start unplanned
RRT, which is associated with reduced survival, especial-
lyin the first 90 days of therapy [2-5, 10, 14, 15]. Urgent-
start PD can be a welcome alternative to HD via CVC for
uremic or fluid overloaded patients requiring the un-
planned initiation of dialysis [2-7].

We have offered PD as an urgent-start method for
CKD patients since July 2014 and have performed a pro-
spective study that aims to evaluate the mortality rate in
patients who started unplanned urgent PD in the first 180
days. HVPD was initiated right after (<72 h) PD catheter
placement by the nephrologist team using the Seldinger
technique, and it was kept until metabolic and fluid con-
trols were achieved. After hospital discharge, patients
were treated with intermittent PD on alternate days or
daily at the dialysis unit until family training. We found
the strategy to be feasible and safe. The complication rate
in our patients was low and agreed with that of previous
reports in this field.

During the study period, 113 patients started dialysis in
our center: 45.1% unplanned PD, 43.4% unplanned HD,
and only 11.5% in planned methods (PD or HD). Itresult-

Urgent-Start PD

Table 2. Clinical characteristics, complications, and outcome of
patients treated with unplanned peritoneal dialysis

Clinical characteristics n=>51
Age, years 62.1115
Gender, male, n (%) 27 (52.9)
Two or more comorbid conditions 24 (47.0)
Etiology of CKD, # (%)

Diabetes 20 (39)

Hypertension 7 (14)

Glomerulonephritis 9(18)

Obstructive 4 (8)

Others 1121
Dialysis indication, # (%)

Uremia 39 (78)

Fluid overload 6(12)

Anuria 5(10)

Refractory heart failure 1(2)
Complications
Infectious complications

Exit site infection, n (%) 9(17)

Peritonitis (episode/patient/year) 0.5
Mechanical complications, # (%)

Catheter tip migration with

surgical replacement 8 (15.6)

Leakage along PD catheter 4(7.8)

Pleural leakage 1(1.9)

Abdominal pain 1(1.9)
PD patient survival in 180 days, # (%) 42 (82.4)
PD technique survival in 180 days, 7 (%) 44 (86.3)

CKD, chronic kidney disease.

edinchronic PD program growth at91.7% after 12 months.
We strongly believe that combining the program for un-
planned start on PD with a program for nurse-assisted PD
dramatically increases the number of patients who can be
given a real choice of a home-based dialysis modality.

Blood Purif 2017;44:283-287
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Fig. 1. a. b Technique and patients survival of those undergeing urgent -start peritoneal dialysis.

Metabolic and tluid controls were achieved after 3 ses-
sions of HVPD,and patients remained in intermittent PD)
for 3 weeks. Concerning infeclious and mechanical com-
plications, our results were similar to those reported in
the literature.

Seven previous studies assessed the risk of catheter
dysfunction in urgent-start PD |1, 4-7, 10, 16] and the
rale of risk ranged [rom 1.9 to 33.3%. These sludies also
assessed the rate of PD-related infections. The duration
of assessment ranged from 1 to 6 months and peritoni-
tis occurred in 2.4-15.4% and ESI ranged from 1.3 to
11%.

Ivarsen and Povlsen [1], Povlsen el al. [8] and Liu et al.
[16] showed that tolal mechanical complicalions oc-
curred significantly more in urgent-start than conven-
tional start FD |1, 8, 16]. They noted that there was an
increased need for surgical replacement of PD catheter in
the urgent group. We noted a high rale ol catheter dys-
function due to migration in our urgent-start patients
(25.7%). We believe that this is because an early start gives
us little time to wait for the catheter to migrate spontane-
ously. However, in those studics, the technique failure
was similar between urgenl and conventional start P1). [n
our study, the rate of technique survival was 86% at 150
days. Povlsen etal. [8] and Tvarsen and Povlsen [ 1] looked
at technique survival at 3 months in their urgent start PD
group and it was 86.7 vs. 90%, respectively [8, 1], Song et

Blood Purif 2017,44:283-287
DOI: 10.115%/000478970

al. [17] showed that catheter survival at 1 year was about
85%.

Patienl survival rate was 82.4% al 180 days. Five stud-
igs assessed survival [1,4 6, 10]. Lobbedez et al. [3] cam-
pared urgent-start HD with urgent-start PD and found
the patients survival at 1 year was 79% on 11D compared
with 83% on PD. Koch et al. [4] compared the survival
rates in urgenl-starl HD vs. urgent-starl PD) palients.
There was no significant difference in mortality at
& months between the 2 groups (30.3% for PD and 42.1%
for HD; p = 0.19).

Our study has some limitations. Thisisa single-center,
nonrandomized sludy with a relalively small sumple size
and no control group, making it difficull to generalize our
results to other centers, Finally, we did not compare clin-
ical characteristics and outcome between patients treated
with unplanned PD vs. unplanned HD or unplanned PD
vs. planned PD. However, we have been performing oth-
ers studies that had this as their aim.

Despite these limitations, 1o the best of our knowl-
edge, this is the first study that has assessed the efficien-
cy urgent-start PD in a developing country. PD catheter
insertions were perlormed only by nephrologists using
the Seldinger technigue and included patients who
started PD early {within 72 h of catheter insertion), us-
ing a high volume of dialysate. We have seen a growth
of 91% in our PD program since introducing this initia-

Bitencourt Dias/Mendes/Burgugi Banin/
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live and this growlh can have significanl economic ad-
vanlages. We emphasize Lhat Lhe success of cur urgent-
start P2 program was due to several factors. First, there
was the interventional nephrologist team that was able
to insert PD) catheter at short notice. Second, there was
the P nursing team who were prepared to perform PD
and to traln the patients and their families within ashort
time and this can result in the disruption of previous
elective PD training and other PD unit activities. Third,
there was a coordinating person who madce everything
happen in a timely manner and this can be a very de-
manding task. Lastly, this approach required commit-
ment from the patients and their family members. It
followed that for all these initiatives to work well, there
had to be commitment from both administrative and
physician leadership within the renal program con-
cerned.

Qur observations suggest that the PD modality may be
a feasible and safe alternative to IID, not only in planned
cases but also in the unplanned setting. Moreover, the
concept of urgent start to chronic P may be a tool to in-
crease the PI) penetration rate among incident patients
initiating chronic dialysis therapy. In conclusion, un-
planned PD is an option and should be offered in an un-
biased way to all patients without contraindications to
starling urgent PD.
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Peritoneal dialysis as the first dialysis treatment option
initially unplanned

Dialise peritoneal como primeira op¢ao de tratamento dialitico de

inicio nao planejado

ABSTRACT

Most patients with stage § CKD start
RRT of unplanned manner. Unplanned
dialysis, also known as urgent start,
may be defined as hemodialysis (HD)
started without permanent vascular ac-
cess, l.e., using a central venous cath-
eter (CVC), or as peritoneal dialysis
(PD) started within seven days after im-
plantation of the catheter, without fam-
ily training. Although few studies have
evaluated the PD as an immediate treat-
ment option for patients starting urgent
RRT, theirs results suggest that it is a
feasible and safe alternative, with infec-
tious complications and survival simi-
lar to patients treated with unplanned
HD. Given the importance of the social
role of urgent start of dialysis and the
lack of studies on the subject, this nar-
rative review aims to analyze and syn-
thesize knowledge in published articles,
preferably, from last five years in order
to unify information and facilitate fu-
ture studies.

Keywords: hemodialysis units, hospital;
peritoneal dialysis; renal insufficiency,
chronic; renal replacement therapy.

Resumo

A maioria dos pacientes com DRC estadio
S inicia terapia renal substitutiva (TRS) de
modo nao plangjado. A didlise nio plane-
jada, também conhecida como de inicio ur-
gente, pode ser definida como hemodialise
(HD) iniciada sem acesso vascular definitivo
funcionante (utilizando cateter venoso cen-
tral) ou como didlise peritoneal (DP) iniciada
dentro de 7 dias apds o implante do cateter.
Embora poucos estudos tenham avaliado
DP como opcao de tratamento imediato em
pacientes que iniciam a TRS de modo urgen-
te, scus resultados sugerem que ¢ alternativa
vidvel e segura, apresentando complicagdes
infecciosas ¢ sobrevida semelhantes as dos
pacientes tratados por HD ndo planejada.
Tendo em vista a relevancia do papel social
do inicio ndo planejado da TRS ¢ a escassez
de estudos sobre o tema, a presente revisio
narrativa propoe analisar ¢ sintetizar conhe-
cimentos fragmentados em artigos publica-
dos, no periodo de 5 anos com o intuito de
unificar informacdes e facilitar estudos futu-
ros,

Palavras-chave: didlise peritoneal; insufi-
ciéncia renal crénica; terapia de substituicio
renal; unidades hospitalares de hemodidlise.

AN OVERVIEW ON CHRONIC KIDNEY
DISEASE

Chronic kidney disease (CKD) is a serious
global public health issue. The global
number of patients treated with dialysis
and kidney transplantation is expected to
grow substantially.’? According to Lugon
et al.,* the world is facing an epidemics
of CKD and the number of patients is
growing more significantly in developing

nations.

In the United States of America (USA),
the number of individuals with CKD is
estimated to grow from 470,000 in 2004
to more than 2.2 million in 2030 In
Brazil, the annual census published by the
Brazilian Society of Nephrology (SEN) re-
vealed that 65,121 patients were on dialy-
sis in 2005,° versus 91,314 in 2011 and
more than 112,000 in 2014.5¢ The rate of
mcident patients on dialysis was 119 per
million population {ppm) in 2003, 149 in
2011, 161 in 2013, and 180 in 201556



The dialysis modes available to nephrologists are
peritoneal dialysis (PD) and hemodialysis (HD), the
latter being the most frequently used method.” PD has
been broadly used historically, and for unclear rea-
sons it has not been prescribed as often in recent ye-
ars. Possible explanations include the perception that
PD is inferior to HD, since HD is seen as a technolo-
gically more developed treatment, fear of infection,
metabolic and mechanical complications associated
with PD, trouble placing the peritoneal catheter, and
the lower reimbursement paid for PD by health main-
tenance organizations.”#

In 2013, 661,648 individuals were on RRT in the
USA, 63.7% on HD and 6.8% on PD.° In Brazil, data
from 2014 revealed that 91.4% of the individuals wi-
th CKD were on HD, while only 8.6% were offered
D/

Several studies have compared the clinical outco-
mes of patients treated with PD and HD, and to this
day no evidence of superiority of one method over the
other has been reported in terms of overall mortality
within the first two years of therapy.”!?

Subgroup analysis has revealed improved outco-
mes with PD in younger patients without comorbidi-
ties, while lower mortality rates have been reported
for elderly patients with comorbidities treated for two
years with HD.31!

In recent years, some authors have described asso-
ciations between the type of vascular access and mor-
tality in incident patients on HD.'2 These studies re-
ported that the use of a central venous catheter (CVC)
is directly linked to decreased survival, particularly
within the first 90 days of therapy. Additionally, grea-
ter risk of bacteremia, septicemia, and hospitalization
has been described for patients using a CVC when
compared to individuals equipped with arteriovenous
fistulae (AVF), grafts or PD.7-1112

In this setting, PD appears to be an option when a
patient has to be urgently started on chronic dialysis.
PD offers the benefit of not requiring a CVC, thus
preserving the vascular access and residual renal func-
tion, while possibly reducing patient morbidity and

mortality.! 3

PERITONEAL DIALYSIS AS THE METHOD OF CHOICE
TO URGENTLY START THERAPY

Unplanned start dialysis, also known as urgent-start
dialysis, may be defined as the initiation of HD wi-
thout a definitive functioning vascular access - i.e.,
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treatment is started with a CVC - or the start of PD wi-
thin seven days of the implantation of a catheter.!5:1517

Tversen ef al.'’ retrospectively reviewed the Danish
Nephrology Registry (2008-2011) and reported that
50% of the incident patients on RRT had unplanned
therapy starts. In Brazil, approximately 60% of the
incident patients on RRT do not have a definitive ac-
cess and are treated with a CVC. Tn the dialysis cen-
ter of the University Hospital of the Medical School
of Botucatu (Hospital Universitdrio da Faculdade de
Medicina de Botucatu), the numbers are even more
alarming: more than 90% of the incident patients ha-
ve unplanned dialysis starts and 50% of the prevalent
patients do not have a definitive functioning vascular
access and are treated with tunneled CVCs,'*

Tn a recently published paper, Lok et al. reported
that about a third of the patients worldwide have un-
planned RRT starts, an event that makes the discus-
sions around the development of diagnosis and treat-
ment, including the choice of mode of dialysis and the
implantation of a dialysis access, more challenging to
the health care team.!®

PD has been seen as a viable and safe alternati-
ve to HD in unplanned dialysis starts in developed
and developing nations, nurturing the growth of PD
programs.19:20.2122:23

Casaretto ef al.** and Ghaffari er al.® reported that
urgent-start PD programs call for novel infrastructure
and specific care processes. The medical team has to
be ready and available to implant peritoneal catheters
in emergency scttings, with the active participation
of nephrologists. Changes to the infrastructure of PD
units are needed so that dialysis can be offered to pa-
tients, while nursing, administrative, and dialysis staff
involvement plays a pivotal role in the development
of catheter implantation, dialysis prescription, and
nurse training protocols.

The participation of nurses in the training of pa-
tients and their families is of the utmost importance
for the success of PD therapy. However, few nurses
have specialized on PD and fewer studies have looked
into the impact of proper training on patient and ca-
theter survival 2627

Figueiredo et al** published a study whose pur-
pose was to assess the impact of training over rates
of peritonitis in a large Brazilian cohort (BRAZPD TI)
from January of 2008 to January of 2011. Patients
given more than 135 hours of training had significan-

tly lower incidence of peritonitis when compared to

Braz. J. Nephrol. (]. Bras. Nefrol) 2017,39(4):441-446
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individuals trained for fewer than 15 hours (0.26 vs.
0.32 episodes a year, p = 0.01). The presence of a ca-
retaker and the number of people trained were not
significantly associated with incidence of peritonitis.
Training delivered before catheter implantation or
ten days after implantation was associated with lower
rates of peritonitis when compared to training initia-
ted within the first ten days of catheter implantation
{0.28 vs. 0.23 ws. 0.32 episodes a year, respectively; p
= 0.003). This was the first study to analyze the asso-
ciation between training characteristics and infection
outcomes in a large cohort of patients on PD. The au-
thors concluded that training programs lasting fewer
than 15 hours, smaller dialysis centers, and start of
training program within fewer than 10 days of cathe-
ter implantation were associated with increased inci-
dence of peritonitis.

When PD is initiated in an unplanned manner, the
time and quality of the training delivered to patients
and their caretakers must consider recent evidence.

CLINICAL TRIALS ON THE USE oF PD IN UNPLANNED
DIALYSIS STARTS

Few studies have looked nto PD as an option to ur-
gently start the treatment of patients without a func-
tioning vascular access.’>'% Tahle 1 summarizes the
main characteristics of these trials.

Lobbedez et al?® followed 60 patients with un-
planned dialysis starts for two years, 34 treated with
PD and 26 with HD. Only two of the patients tre-
ated with PD had mechanical complications related
to catheter implantation. No significant differences
were found for mechanical complications or infection
when they were compared to patients who enjoyed a
rest period after catheter implantation, i.e., individu-
als with planned dialysis starts. The survival of pa-
tients with unplanned starts treated with PD and HD
was similar (78.8% in the HD group vs. 82.9% in the
PD group, p = 0.26).

Koch er al.*? studied 57 incident patients with un-
planned starts given HD and 66 offered PD. HD pa-
tients had more bacteremia than PD patients within
the first six months of dialysis (21.1% ws. 3%, p <
0.01), a finding associated with the use of CVCs as
the mode of initial access. The two groups had similar
death rates.

Braz. ]. Nephrol. {]. Bras. Nefrol) 2017;39(4):441-446
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Danish data reinforce the idea that PD in unplan-
ned start dialysis is associated with lower risk of in-
fection when compared to urgent-start HD with a
CVC.1528 In 2009, Povlsen ef al.?® described the initial
results of an unplanned starts using PD. The data re-
vealed that unplanned dialysis starts with PD did not
result in inferior time free of peritonitis, catheter or
patient survival when compared to planned start PD.
However, increased risk of mechanical complications
and more catheter replacements were observed. The
authors concluded that PD is a viable, safe, and effi-
cient option in unplanned therapy starts.

The same authors saw more catheter-related me-
chanical complications in unplanned PD starts than
in individuals given rest periods before peritoneal ca-
theter implantation. However, higher prevalence of
mechanical complications was not related to poorer
patient or catheter survival.

Alkatheeri et al.* recently described the initial
Canadian experience with urgent-start peritoneal
dialysis. In a prospective observational study, the au-
thors followed 30 incident patients on PD with un-
planned starts and analyzed cases of mechanical com-
plications and infection. Three patients {10%) had
pericatheter leaks within the first week of treatment
without therapy interruption. Cases of peritonitis or
exit-site infection were not observed within the first
four weeks of catheter implantation. Six individuals
(20%) had mechanical catheter dysfunction (migra-
tion), corrected with catheter repositioning; no cathe-
ters had to be changed or patients switched to other
therapies. The authors concluded that urgent-start
PD is an effective and safe alternative for patients wi-
thout a functioning HD access needing to start dialy-
sis urgently.

In 2014, Liu et al.* reviewed and compared the
cost associated with urgent-siart PD, urgent-start
HD, and the dual approach {urgent-start HD follo-
wed by urgent-start DP) throughout the first 90
days of treatment. The estimated cost per patient
for the first 90 days of urgent-start PD was USD
16,398, versus USD 19,352 and USD 19,400 for
urgent-start HD and the dual approach {urgent
start HD+PD), respectively. The authors concluded
that PD is more cost effective than HD in unplan-
ned therapy starts.
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TaBLE 1 IMAIN CHARACTERISTICS OF RECENT STUDIES ON UNPLANNED PD sTART
Planned vs.
Study Year Patient group unplanned Results Complications
therapy
MNo significant difference
between groups in patient Only two cases of
I‘;?g?;dez 2008 24 PD and 26 HD Sgplf;:;? HPB S survival (78.8% in the HD mechanical complication
' P group vs. 82.9% in the PD after catheter implantation
group).
57 incident No significant difference HD patients had more .
. - bacteremia than PD patients
patients on hetween groups in death o .
Koch Unplanned HD . within the first months of
19 2012 unplanned HD and rates (n = 20 PD patients B . .
ot al. vs. unplanned PD dialysis - associated with the
66 on unplanned (30.3%) vs. n =24 HD FOVC initial
oD patients (42.1%) p = 0.19] use o s as initial access
) ) (21.1% vs. 3%, p < 0.01)
20 incident A . Risk of mechanical
. Mo significant difference i
patients on Planned PD vs between groups in patient complications and need
Povilsen? 2009 planned PD and ' . groups in p to change peritoneal
unplanned PD survival or time without .
19 on unplanned infection catheter were greater in the
PD unplanned PD group
1 0,
The authors concluded Threg patients {10%) had
; leaks; six patients (20%) had
that urgent-start PD is a S
. . . . catheter migration, corrected
Alkatheeri 30 incident safe alternative for patients S
2 2014 . Urgent-start PD . L by repositioning the cathster
et al. patients on PD without a hemodialysis .
. without the need to replace
access needing to start
dialysis urgently the catheter or change the
mode of therapy.
Five clinics
gg?{ILgDué?%n;- Urgent-start The authors concluded that
218 patients héd PD, urgent-start  urgent-start PD is cost-
Liu un Iapnned Starts HD, and dual effective. The estimated cost
2 2014 P approach (urgent- per patient for the first 90 None
et al. -95on PD, 97 on HD foll dd £ FD
HD and 26 on start ollowed days of urgent-start PD was
’ by urgent-start USD 16,398 vs. USD 19,352
the dual approach
FD) for urgent-start HD.
{urgent-start
HD+PD)
Metabolic management
as achieved after five
5 incident high-volume FD sessions;
patients on patients remained on IPD for Peritonitis and mechanical
Dias ) 232 £ 72 days and had 115 complications occurred in
etal® 2016 unplanned PD: the Unplanned FD + 3.1 IPD sessions. Death 14 2% and 25.7% of the

first 90 days of
therapy

rate was 20%: catheter
survival rate was 85.7%.
Chronic PD program grew by
41.1%.

cases, respectively.

FD. peritoneal dialysis; HD: hemodialysis

Dias et al.® published the early results of a stu-
dy carried out by our group, including 35 patients
seen from July of 2015 to January of 2015. The
patients had a mean age of 57.7 = 19.2 years, dia-
betes was the main ctiology of CKD (40.6%), and
uremia was the main reason for the prescription

of dialysis (54.3%). Metabolic management was

achieved after five high-volume PD sessions, and

the patients remained on intermittent PD for 23.2 =
7.2 days had 11.5 = 3.1 sessions of intermittent PD.
Peritonitis and mechanical complications occurred

in 14.2% and 25.7% of the cases, respectively. The

Braz. J. Nephrol. (]. Bras. Nefrol,) 2017:39(4):441-446
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reported death rate was 209, and catheter survi-
val rate was 83.7%. The chronic PD program grew
by 41.1%. Unplanned chronic PD may be a viable
and safe alternative, a complement to hemodialy-
sis, and a tool to popularize PD programs with in-
cident patients started on dialysis.

Although data on unplanned PD starts is still scar-
ce, there is indication that patients with unplanned

HD starts have similar death rates and more infec-

tion, including bacteremia. %72

Clinical trials comparing unplanned HD wvs. un-
planned PD starts will hardly ever be carried out
because of their ethical implications. Therefore, ob-
servational studies of good quality performed in deve-
loped and developing nations must be carried out to
further support urgent-start PD.

Studies carried out to date suggest that PD is
a viable and safe alternative for patients with un-
planned dialysis starts, in addition to being a useful
tool to increase the prevalence of patients treated
with chronic PD. Therefore, PD is an option that
should be impartially offered to patients without
treatment contraindications needing to start dialy-

sis urgently.
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DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Diglise Peritoneal ndo planejada.
Pesquisador: Dayana Bitencourt Dias

Area Tematica:

Versao: 1

CAAE: 42879115.6.0000.5411

Instituicao Proponente: Departamento de Clinica Médica
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Namero do Parecer: 1.011,728
Data da Relatoria: 06/04/2015

Apresentacao do Projeto:

A maloria dos pacientes incidentes em terapia renal substitutiva (TRS) inicia ¢ método de maneira ndo
planejada, ou seja, hemodidlise (HD) sem fistula arteriovenosa funcionante ou dialise peritoneal (DP)
utilizando o cafeter em menos de 7 dias apos seu implante. A HD nao planejada é largamente usada no
contexto mundial, porém existem poucos estudos que avaliam o impacto da DP ndo planejada no
tratamento de pacientes incidentes em TRS. Objetivo: Descrever os resultados de um programa de DP nao
planejada implantade no Hospital de Clinicas da Faculdade de Medicina de Botucatu (HC/FMB) a partir de
junho/2015 e seu impacto no crescimento do programa de DP crénica. Metedologia: Estudo de coorte
prospectivo que avaliard pacientes incidentes em DP no HC/FMB, cujo inicio do tratamento dialitico ocorra
de forma ndo planejada. no periodo de maio/2015 a abril/2016. Serdo incluidos pacientes com DRC estadio
5 em progressao ou DRC estadios 4 a 5 agudizades que necessitem de tratamento dialitico imediato, cujo
inicio de DP ocorra em menos de 48 horas apods o implante do cateter de Tenckhoff, O Implante do cateter
sera realizado pela técnica percutanea de Seldinger e os pacientes serao mantidos com prescrigao de DP
de alto volume até compensagao clinico-laboratonal. Depois, permanecerac em DP intermitente hospitalar
até treinamento familiar € adequacdo do domicilio. Serdo avaliados 0s controles metabdlico, acido-basico,
volémico e eletrolitico; as complicagbes mecanicas e infecciosas associadas a DP; a sobrevida do método e
dos pacientes. Trata-se de projeto que visa
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obtengao de titulo académico da médica Dayana Bitencourt, sob orientaga@o da Profa. Daniela Ponce do
Departamento de Clinica Médica

Objetivo da Pesquisa:

Objetivo Primano:

Este estudo serd conduzido com o objetivo de descrever os resultados de um programa de Dialise
Peritoneal nao planejada implantado no Hospital de Clinicas da Faculdade de Medicina de Botucatu
(HC/FMB) a parlir de maio/2015.

Objetivo Secundario:

Avaliar no grupo de pacientes estudados as seguintes varlaveis:- a efetividade da DP nao planejada como
método de tratamento de pacientes com DRC em relagdo aos controles metabolico, &cido-basico, velémico
e eletrolitico.- as complicagbes mecanicas, infecciosas e melabdlicas prececes e tardias associadas a DP: -
as taxas e causas de hospitalizagcdo- as sobrevidas do método e dos pacientes- o impacto no crescimento
do programa de DP

Avaliagdo dos Riscos e Beneficios:

Trata-se de estudo observacional, ndo-seletivo com duragao de 2 anos.

Todos os parametros utilizados no estudo sac da rotina de seguimento clinico rotineire. N&o havera
indicagéo dowgrocedimento terapéutico sem necessidade, ou intervengdo do pesquisador nas indicagdes.
Sem implicar riscos adicionais ao participante,

Comentarios e Consideragoes sobre a Pesquisa:

Estuda tipo longitudinal, bem delineado, visa avaliar incidéncia de complicagbes voiémicas, acido-basicas e
hidroeletroliticas, assim como mortalidade em 80 pacientes indicados a dialise peritonial no servigo, em
seguimento de, ao menos, 90 dias.

Serao analisadas as curvas de sobrevivéncia dos pacientes.

Consideragoes sobre os Termos de apresentagdo obrigatoria:

Apresenta todos 0s termos e autorizagies necessarias. O TCLE esta claro e adequado.
O projeto & orgado em R$2400,00 por paciente, por més, suplantado pelo SUS.
Cronograma estimado de inclusdo e seguimento: 1 ano.

Recomendacgoes:
Que a andlise de sobrevivéncia para as varidveis de desfecho seja ajustada por fatores clinicos,
demograficos a laboratoriais, a fim do melhor ajuste do modelo de riscos proporcionais (Cox-Mantel).

Enderego: Chacara Butignolll , s/n

Bairro: Rubido Junior CEP: 13618970

UF: SP Municipio: BOTUCATU
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Recomendo aprovagao sem necessidade de envio ao CONEP.

Situagdo do Parecer:

Aprovado

Necessita Apreciagao da CONEP:

Nao

Consideracées Finais a critério do CEP:

Projeto de pesquisa APROVADO, delinerado em reunido do CEP ¢e 06 de abril de 2015, sem neceassidade
de envio 2 CONEP.

Ao final do estudo, é necessario apresentar o “Relatano Final de Atividades®.

BOTUCATU, 06 de Abril de 2015

Assinado por:
SILVANA ANDREA MOLINA LIMA
(Coordenador)
Enderego: Chacara Bulignelli , sin
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Anexo 2

Registro no Clinical Trials — Protocol Registration and Results System

ClinicalTrials.gov PRS

Protocol Registration and Results System
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ClinicalTrials.gov PRS DRAFT Receipt (Working Version)
Last Update: 12/15/2015 21:18

ClinicalTrials.gov ID: [Not yet assigned]

Study Identification

Unique Protocol ID:
Brief Title:

Official Title:
Secondary IDs:

Study Status

Record Verification:
Overall Status:
Study Start:

Primary Completion:

Study Completion:

Sponsor/Collaborators

Sponsor:
Responsible Party:

Collaborators:

Oversight

FDA Regulated?:
IND/IDE Protocol?:

Review Board:

Data Monitoring?:

Plan to Share Data?:

UEPJMF
Peritoneal Dialysis as an Option of Unplanned Initiation of Chronic Dialysis

Peritoneal Dialysis as an Option of Unplanned Initiation of Chronic Dialysis

December 2015

Active, not recruiting
November 2014

November 2016 [Anticipated]
December 2016 [Anticipated]

Universidade Estadual Paulista Julio de Mesquita Filho

Principal Investigator
Investigator: Dayana Bitencourt Dias [ddias]
Official Title: Medical nephrologist
Affiliation: Universidade Estadual Paulista Julio de Mesquita Filho

No
No

Approval Status: Approved
Approval Number: CAAE 42879115600005411
Board Name: Ethics Committee on Human Being Research of the Botucatu Medical
School
Board Affiliation: Ethics Committee on Human Being Research of the Botucatu Medical
School
Phone: (55) 14 38116005
Email: dayanabitencourt@yahoo.com.br

Yes
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Anexo 3

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
(Baseado na Resolucdo N° 196 de 10/10/1996 do Conselho Nacional de Saude)

PESQUISA: Avaliacdo da Didlise Peritoneal ndo planejada como método de

tratamento de pacientes com doenca renal cronica.

Vocé esté sendo convidado (a) a participar da pesquisa “Dialise Urgent-start:
comparacdo de complicacdes e desfechos entre didlise peritoneal e hemodidlise” —
desenvolvida pela pesquisadora Dayana Bitencourt Dias, sob orientacéo da Prof Dra
Daniela Ponce.

O presente estudo tem por objetivo descrever os resultados de um
programa de Dialise Peritoneal ndo planejada implantado no Hospital de
Clinicas da Faculdade de Medicina de Botucatu (HC/FMB) a partir de julho de
2014 - avaliando a efetividade do método quanto ao controle metabdlico e
volémico, além das complicagcdbes mecanicas, infecciosas e metabdlicas
associadas ao mesmo.

Desconforto associado a esta pesquisa sera a realizacdo de coleta de
sangue para analise bioquimica semanal enquanto vocé permanecer em dialise
peritoneal intermitente na nossa unidade. Os beneficios obtidos sédo: melhor avaliacao
do método dialitico ao qual vocé é submetido, quanto as repercussdes metabdlicas e
volémicas, além das complicagcdes mecanicas ou infecciosas.

A sua participacdo nesta pesquisa € voluntaria e é garantido a VvocCé,
liberdade de retirada de consentimento a qualquer momento podendo deixar de
participar do estudo, sem qualquer prejuizo ao seu tratamento.

As pesquisadoras se comprometem a utilizar os dados coletados somente
para o estudo que, depois de finalizado, tera seus resultados veiculados no meio
académico e cientifico. Serdo resguardados o seu nome, endereco, registro e
gualquer outro dado relacionado a sua identificacdo, que sob nenhuma hipétese sera
divulgada.

Abaixo estd o consentimento livre e esclarecido para ser assinado caso hao

tenha ficado qualquer duvida.
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CONSENTIMENTO LIVRE ESCLARECIDO:

Declaro que li as informagfes acima sobre a pesquisa, que me sinto
claramente esclarecido (a) sobre o conteido da mesma. Declaro ainda que por minha
livre vontade, aceito participar da pesquisa, podendo retirar meu consentimento a

gualquer momento sem necessidade de justificar o motivo da desisténcia.

Assinatura do Paciente ou seu Representante Legal

Dayana Bitencourt Dias — CREMESP 158316
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Anexo 4

DP néo planejada — Protocolo Médico

Folha de Apresentacdo do Paciente

Nome: RG: Idade:

Doenca de base:

Antecedentes Pessoais

Resumo do caso

Indicagé&o de inicio de
DP:

Implante:___/_ / Inicio DP: I

Complicacdes

1. Mecéanicas ( ) Obstrucdo ( ) Migracéo da ponta ( ) Extravasamento
Necessidade de relocacao cirtrgica ( ) Sim ( ) Nao Data / /20

2. Infecciosas () 10S () Peritonite

3. Metabdlicas () Hiperglicemia ( ) Hipoalbuminemia

Prescricbes:

Semana Eritropoetina Ferro
Data do inicio do treinamento:_ / /  Datade término do treinamento:__ /[
Dias de treinamento: Data da Alta Hospitalar:___ /|

1. Recebeu orientac8es verbais e escritas para confec¢éo de curativo () Orientado:
2. Carta entregue para retirada de materiais na UBS ()
)
)

3. Entregue Receituédrio de pomada para uso profilatico de 1.0.S
4. Entregue materiais para confec¢ao de primeiros curativos
Funcionério Data_ [/ [

(
(

Destino do paciente
( ) Casa de apoio — Data /1 ( ) Domicilio—Data ___/ _/

() Mudanca para Hemodialise —Data ___/ /  Motivo
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FMB 2
Mome: RG:
Sessaon®___ Sessaon®__ Sessaon®___ Sessaon®___
Data A _J [ [/ _J [
Wiz mL | VI: mL | VI: mL | VI: mL
Ciclos:____ Tidal:____ % | Ciclos:____ Tidal.____ % | Ciclos;____ Tidal:___ % | Ciclos___ Tidal.__ %
Wi mlL Vi mL Vi mL | Vi mL
Tempo: horas | Tempo: horas | Tempo: horas | Tempo: horas
[ % - bolsas | [ ]: % - bolsas | [ I % - bolsas | []: % - bolsas
'E» E‘ % bolsas %-___ bolsas % bolsas %~ bolsas
= ; Last bag: Last bag: Last bag: Last bag:
ﬁ g UFfciclo: mL/ciclo | UFfciclo: mLfciclo | UF/ciclo: mL/ciclo | UF/ciclo: mL/ciclo
£ Insulina/bolsa: Insulina,/bolsa: Insulina/bolsa: Insulina/bolsa:
Bolsa__ % Dose_ U Bolsa % Dose_ U (Bolsa__ % Dose_ U Bolsa __ % Dose_ U
Bolsa_ % Dose_ U (Bolsa_ % Dose U (Bolsa_ % Dose_ U | Bolsa_ % Dose_ U
KCl191%: ml/bolsa | KCI19,1%:_ ml/bolsa | KCI191%: ml/bolsa | KCI119,1%:_ ml/bolsa

Peso inicial

Peso final

Dren. Imicial

UF Total

Inicio

PA e

HGT | Meio

Fim

Intercorréncias/Evolucao

Condutas




