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RESUMO

A doenca renal cronica (DRC) é definida pela presenca de lesdo renal e/ou
por perda da fungdo renal por um periodo maior que trés meses. No estagio
5 da DRC ha sinais de uremia, sendo necessaria uma das modalidades de
terapia renal substitutiva, dentre elas a hemodialise. Na crianca com DRC é
importante identificar e tratar a anemia, complicacao frequente e relacionada
a diminuicdo da qualidade de vida (com prejuizos no desenvolvimento
neurocognitivo, na atencdo escolar e na capacidade fisica), aumento da
mortalidade e das hospitalizacdes, além de aumento do indice cardiaco por
levar & hipertrofia ventricular esquerda. Este trabalho foi desenvolvido com o
objetivo de avaliar a adequacdo da hemodialise recebida por criancas e
adolescentes portadores de insuficiéncia renal crénica (IRC) em hemodialise
no Hospital das Clinicas da Universidade Federal de Goias (HC-UFG),
analisando-se para isso dados clinicos e laboratoriais destes pacientes hum
periodo de 2 anos. Estudo retrospectivo em que foram selecionados
pacientes até 18 anos de idade com doenca renal crbnica em hemodialise
no HC-UFG entre 01-01-09 e 31-12-10. Foram verificados os prontuarios em
busca de dados clinicos e laboratoriais. Realizou-se andlise estatistica com
testes de Kolmogorov-Smirnov, Qui-quadrado de Pearson, Exato de Fisher e
equacdao de estimativa generalizada (GEE) em programa Statistical Package
for the Social Sciences 20, assumindo-se nivel de significAncia de 5%.
Foram analisadas 358 fichas de evolu¢cdo médica mensal de 29 pacientes. A
etiologia mais frequente para a doenca renal crénica foi malformacdo do
trato genito-urinario (28,0%). Hemoglobina foi um parametro de distribuicao
normal, com valor médio de 9,20 + 1,84 g/dL, estando abaixo dos valores
recomendados em 65,26% das fichas. A GEE, a infeccdo de cateter de
duplo lumen foi fator de risco para anemia (odds ratio 2.7, intervalo de
confianga 95% 1.1-6.8, p=0.034). O uso de hidréxido de ferro endovenoso foi
fator protetor (odds ratio 0.4, intervalo de confianca 95% 0.2-0.9, p=0.029). A

principal causa de IRC na populacdo estudada foram as malformagdes
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congénitas do trato génito urinario. Houve predominio da dialise por fistula
arteriovenosa. A prescricdo da didlise estava em acordo com o
recomendado na literatura. Hiperparatiroidismo secundario, hipertensdo
arterial sistémica, cardiopatias e dislipidemia foram predominantes. O atraso
vacinal foi baixo e o acesso ao transplante renal foi significativo. O Kt/V
estava adequado. O controle da acidose estava proximo do recomendado. O
uso de medicamentos especificos a DRC como eritropoietina, hidréxido de
ferro endovenoso e calcitriol estava em conformidade com a realidade
brasileira. Os marcadores de estoque de ferro (IST e ferritina) estavam
adequados. Os valores de célcio sérico estavam adequados em 38% dos
pacientes e o fosforo sérico estava adequado na maioria. Todos estes dados
estdo em conformidade com o encontrado em outros servicos. Chamou a
atencao a alta taxa de anemia, sendo agravada pela infeccao de cateter. O
uso de hidréxido de ferro se constituiu em fator protetor. A falta de
padronizacdo para os valores de anemia em criancas em hemodialise

dificultou a comparacao dos dados.

Palavras-Chave: Anemia; Adolescente; Crianca; Didlise Renal; Insuficiéncia

Renal Cronica.
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ABSTRACT

Chronic kidney disease (CKD) is defined as the presence of kidney damage
and / or loss of renal function over a period longer than three months. In
stage 5 CKD signs of uremia, requiring one of the modalities of renal
replacement therapy, hemodialysis among them. In children with CKD is
important to identify and treat anemia, and frequent complication related to
decreased quality of life (with losses in neurocognitive development, attention
in school and physical capacity), increased mortality and hospitalization, and
increased rates by cardiac lead to left ventricular hypertrophy. This work was
carried out to evaluate the adequacy of hemodialysis received by children
and adolescents with chronic renal failure (CRF) undergoing hemodialysis at
Hospital of the Federal University of Goias (UFG-HC), analyzing clinical data
for this and laboratory of these patients over a period of 2 years. A
retrospective study in which patients were selected until 18 years of age with
chronic kidney disease on hemodialysis in HC-UFG between 09/01/01 and
31/12/10. We checked the records in search of clinical and laboratory data.
Statistical analysis was performed with the Kolmogorov-Smirnov test,
Pearson-Chi Square, Fisher's Exact test and generalized estimating equation
(GEE) in Statistical Package for the Social Sciences 20, assuming a
significance level of 5%. We analyzed 358 medical records of monthly
evolution of 29 patients. The most common etiology for chronic kidney
disease was malformation of the genitourinary tract (28.0%). Hemoglobin is a
parameter of the normal distribution with a mean value of 9.20 + 1.84 g / dL,
below the recommended values in 65.26% of the chips. THE GEE, infection
of double-lumen catheter was a risk factor for anemia (odds ratio 2.7, 95%
confidence interval 1.1-6.8, p = 0.034). The use of intravenous iron hydroxide
was protective (odds ratio 0.4, 95% confidence interval 0.2-0.9, p = 0.029).
The main cause of CRF in the study population were congenital
malformations of the genito urinary tract. There was a predominance of

arteriovenous fistula for dialysis. The dialysis prescription was in accordance
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with the recommendations in the literature. Secondary hyperparathyroidism,
hypertension, dyslipidemia and heart diseases were prevalent. The delayed
immunization was low and access to kidney transplantation was significant.
The Kt/V was appropriate. Control of acidosis was the next recommended.
The use of specific drugs to the DRC as erythropoietin and intravenous iron
hydroxide calcitriol was in accordance with the Brazilian reality. The markers
of iron stores (ferritin and TSAT) were adequate. The serum calcium values
were adequate in 38% of patients and serum phosphorus was most
appropriate. All these data are in accordance with those found in other
services. Drew attention the high rate of anemia, which is aggravated by
catheter infection. The use of iron hydroxide was formed on protective factor.
The lack of standardization for the values of anemia in children on

hemodialysis difficult to compare the data.

Keywords: Anemia; Adolescent; Child; Renal dialysis; Renal Insufficiency.
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1 INTRODUCAO

1.1. Contextualizacao

A doenca renal cronica (DRC) € definida pela presenca de leséo renal
e/ou por perda da funcao renal por periodo superior a trés meses. Os rins
atuam como oOrgdos fundamentais a vida, participando da homeostase
hidroeletrolitica, do equilibrio acido-base, da producdo e secrecdo de
hormoénios e da eliminagcdo de substancias nitrogenadas nocivas. Na perda
progressiva da fungéo renal, manifestagées clinicas e laboratoriais aparecem
paralelamente a piora da velocidade de filtracdo glomerular (tabela 1). No
estagio 1 da DRC ja é identificada microalbumindria. A hipertenséo arterial
pode surgir nos primeiros estagios. No estagio 2 o horménio paratireoideo
(PTH) comeca a se elevar. No estagio 3 a absor¢cdo de célcio diminui, a
anemia se desenvolve por deficiéncia de eritropoietina e observa-se
comprometimento da nutricdo. No estagio 4 observa-se hiperfosfatemia,
acidose metabdlica, hipercalemia e aumento dos triglicerideos. No estagio 5
h& sinais de uremia, sendo necesséaria uma das modalidades de terapia
renal substitutiva, dentre elas a hemodialise (KDIGO, 2012; Andrade e
Carvalhaes 2010).

Em 1913 John J. Abel e colaboradores descreveram suas
experiéncias com uma sessdo primordial de hemodialise em cachorro. A
maquina era bem rustica, utilizando-se um aparelho constituido por oito
tubos de material similar ao empregado na fabricacdo de salsichas. Em
1924, na Alemanha, Georg Haas de Gieszen realizou 0 que se considera a
primeira sessao de hemodialise em seres humanos. Em 1943 o Dr Willem
Kolff pds em pratica seu invento (um dialisador) que manteve uma mulher
com insuficiéncia renal crénica (IRC) terminal viva por 26 dias, apés varias
sessoes da terapia. Esgotadas todas as possibilidades de acesso vascular a

paciente foi a 6bito. Em parceria com o hospital Peter Bent Brigham, Boston,

Introdugdo 1



EUA, Kolff aprimorou seu invento que passou a ser conhecido como modelo
Kolff-Brigham. Este modelo chegou ao Brasil em 1955, no hospital Pedro
Hernesto, Rio de Janeiro, no entanto a primeira sessdo de hemodialise no
pais ja havia sido realizada em 1949 pelo Dr Tito Ribeiro de Almeida, em
Séo Paulo, que desenvolveu um rim artificial baseado num modelo
canadense. Somente os pacientes com chance de recuperacédo da funcéo
renal eram dialisados, através da disseccdo de sucessivas artérias. Em
1960, em Seattle, Dr Belding Scribner em parceria com Dillard e Quinton
criaram o shunt arteriovenoso externo, que passou a permitir acesso mais
prolongado a circulacdo para a realizacao da terapia de substituicdo renal.
Utilizando-se tal dispositivo, um maquinista de 39 anos se tornou o primeiro
paciente com IRC terminal a ser submetido a hemodialise de forma cronica.
Assim, a hemodiélise como tratamento da uremia crénica difundiu-se a partir
da década de 1960, mudando o curso de uma doenca que até entdo era
inexoravelmente fatal. Em 1966, Cimino e Brescia criaram a fistula
arteriovenosa (interna) facilitando o acesso vascular para a terapia. A época,
por escassez de recursos e poucas maquinas disponiveis, a hemodialise era
reservada a pessoas julgadas mais relevantes a sociedade. Em 1973 o
Congresso Americano aprovou lei que permitiu o livre acesso de todo
cidaddo americano ao tratamento dialitico. Com o passar do tempo, a lei foi
copiada em varios outros paises e 0 acesso irrestrito a hemodidlise se
tornou uma realidade (Riella, 2003), de modo que em 2011 o Brasil contava
com 643 unidades com programa crbénico de dialise, contemplando uma

populacao estimada de 82.730 pacientes em hemodiélise (Sesso, 2012).

Tabela 1. Estgios da doenca renal cronica (Taxas de Filtracdo Glomerular na DRC):

Taxa de Filtracdo Glomerular (Clearance de Estagios da DRC
creatinina) em ml/min/1,73m?2

>90 1
60 — 89 2
45 - 59 3a

30-44 3b
15-29 4

<15* 5

* Este estagio corresponde ao que se tem denominado de IRC em estagio final ou terminal, indicando
a necessidade de terapias de substituicdo da funcédo renal.

(KDIGO, 2012)
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O principio basico do entendimento da hemodialise € o capilar, que
contém a membrana semipermeavel por onde ocorrem as trocas de solutos
e 0 movimento de solventes. Dentro das fibras do capilar corre o sangue do
paciente, geralmente heparinizado para evitar coagulacdo no sistema.
Separando o sangue do paciente da solucdo de didlise esta a membrana
semipermeavel, que atualmente tende a ser de materiais mais
biocompativeis, como a polissulfona. Os solutos movem-se atraveés da
membrana semipermeavel seguindo um gradiente de concentracdo (do lado
de maior concentracdo do soluto para o de menor concentracdo). Este
movimento de solutos € denominado de difusédo e sofre influéncia de
diversos outros fatores também, como forma e natureza elétrica dos solutos,
temperatura das solugbes e porosidade da membrana. Também ha um
movimento do solvente (a agua) através da membrana, do lado de menor
osmolaridade para o de maior osmolaridade. Este movimento € denominado
de conveccdao. Nele, os solutos que atravessam a membrana séo carreados
pelo solvente. Assim, o movimento convectivo também movimenta o0s
solutos — efeito de draga do solvente. A presenca de gradiente de pressao
hidraulica entre dois compartimentos separados por uma membrana
semipermeavel também determina movimento convectivo entre 0s
compartimentos. Assim, o maior determinante da difusédo é o gradiente de
concentracdo, e o da conveccao é o gradiente de pressao hidraulica. Utiliza-
se o termo dialise para o processo onde predomina a difusdo e ultrafiltracéo

para o processo onde predomina a conveccao (Riella, 2003).

BN

O paciente se conecta a maquina de hemodialise pelo circuito
extracorporeo, que compreende 0 conjunto de equipos que levam o sangue
para o dialisador (linha arterial) e retornam o sangue filtrado para o paciente
(linha venosa) e o dialisador propriamente dito . O volume de preenchimento
deste circuito é variavel, a depender da extensao das linhas, seus diametros
e do tamanho dos dialisadores. O conhecimento deste volume é
fundamental para a seguranca da hemodialise, especialmente nas criancas
menores. O volume de preenchimento deste circuito com sangue do

paciente ndo pode ultrapassar 10% da volemia do individuo, sob risco de
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choque hipovolémico. O acesso vascular efetivo representa a viabilidade de
um tratamento hemodialitico. Os mais utilizados sdo o catéter de duplo
limen (temporario ou permanente) e a fistula arteriovenosa (figuras 1 e 2).
As complicacBes com 0s acessos vasculares sdo o mais frequente fator de
insucesso da hemodialise em criancas, especialmente as menores, nas
quais a perda de um acesso pode representar a perda da vida (Toporovski,
2006).

/

.‘
R

£

LN

Figura 1. Hemodidlise por fistula arteriovenosa em paciente pediatrico do HC-UFG.

Figura 2. Hemodialise por cateter de duplo [limen em paciente pediatrico do HC-
UFG.

Sendo os rins 6rgaos que atuam em diversas etapas do metabolismo
necessarias a vida e a hemodialise um procedimento complexo para retirada

de solutos e liquido, faz-se necessaria a avaliagdo da terapia através de
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controles laboratoriais. No Brasil, a Agéncia Nacional de Vigilancia Sanitaria
(ANVISA), através da Resolucdo RDC n° 154 de 15 de junho de 2004,
determinou a periodicidade e o0 elenco de exames a serem analisados em
rotinas mensal, trimestral, semestral e anual. S&do analisados mensalmente:
hematdécrito, hemoglobina, uréia pré e pos-sessdo de didlise, potéssio,
calcio, fosforo, transaminase glutdmico piravica/alanina aminotransferase
(TGP/ALT), glicemia e creatinina. Trimestralmente: hemograma completo,
indice de saturacdo de transferrina (IST), ferritina, ferro sérico, proteinas
totais e fracdes e fosfatase alcalina. Semestralmente: paratorménio (PTH),
anticorpo contra antigeno de superficie do virus da hepatite B (anti-HbS),
antigeno de superficie do virus da hepatite B (HbS-Ag) e anticorpo contra o
core do virus da hepatite C (anti-HCV). Anualmente: colesterol total e
fraces, triglicérides, anticorpo contra o virus da imunodeficiéncia humana
adquirida (anti-HIV) e aluminio sérico, além de radiografia de térax em
posicdes postero-anterior e perfil (ANVISA, 2004).

Ainda com o propoésito de avaliar a dialise oferecida ao paciente,
surgiu o conceito de “adequacao de dialise”, usando-se como marcador de
eficiéncia a reducdo da uréia. Estabelece-se assim o conceito de avaliacdo
cinética da uréia ou Kt/V que é dependente de trés variaveis: K (taxa de
depuracdo de uréia em mL/min = depuracdo de uréia do dialisador); t =
tempo de sessao em minutos; V = volume de distribuicdo da uréia (levando-
se em conta que agua corporal total = 600mL/Kg). Este modelo superestima
o Kt/V real, pois ha um aumento da uréia sérica apos o final da sesséo
devido ao equilibrio da concentracdo de uréia entre os varios tecidos (rebote
da uréia). O Kt/V calculado considerando o tempo necessario para esse
equilibrio da uréia é o Kt/V equilibrado (eKt/V) (Toporovski, 2006). O objetivo
e atingir um Kt/V minimo de 1,2 — preferencialmente 1,4, para os pacientes

em hemodialise por 3 sessdes semanais (Daugirdas, 2007).

Tal variavel é calculada mensalmente, a partir dos exames de uréia
sérica pré e pos-sessdo de hemodialise, assim como dados da sesséo
(como tempo, volume de ultrafiltracdo e peso final do paciente), sendo um
dos parametros que determinam ajustes na prescricdo da terapia e

investigacdo de outros fatores que possam estar alterando o seu resultado.
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1.2. Os parametros clinicos e laboratoriais

A prevaléncia de terapia renal substitutiva em criancas de zero a 19
anos varia de 18 a 100 por milhdo da populacéo de faixa etaria relacionada
(23 até 18 anos em Sao Paulo, Brasil). A sobrevida dessas criancas é cerca
de 30 vezes menor que a de seus pares saudaveis. As duas principais
causas de mortalidade neste grupo sdo as doencas cardiovasculares (30-
40%) e infeccbes (20-50%) (Harambat, 2012), sendo que a anemina ja foi
identificada como fator relacionado as maiores taxas de mortalidade (Neu,
2009).

Na crianga com doenca renal cronica € importante identificar e tratar a
anemia, pois esta relacionada a diminuicdo da qualidade de vida (com
prejuizos no desenvolvimento neurocognitivo, na atencdo escolar e na
capacidade fisica), aumento da mortalidade e das hospitalizacdes, além de
aumento do indice cardiaco e levar a hipertrofia ventricular esquerda
(KDOQI, 2006).

O grupo internacional de estudos KDOQI (National Kidney
Foundation’s Dialysis Outcomes Quality Initiative), define a anemia na
crianca com doenca renal crébnica quando a hemoglobina sérica do paciente
se encontra abaixo do 5° percentil para idade e sexo, trabalhando assim com
diversos valores alvo de hemoglobina, conforme preconizado pelo National
Center for Health Statistics, dos Estados Unidos da América (tabela 2)

(KDOQI, 2006). O mesmo sendo proposto por outros autores (Filler, 2007).
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Tabela 2. Niveis de hemoglobina para diagnéstico de anemia na infancia

Niveis de hemoglobina (g/dL) em criancas entre 1 e 19 anos para diagnéstico de anemia

Meninos Hemoglobina para definicdo de Meninas Hemoglobina para definicdo de
anemia (< 5° percentil) anemia (< 5° percentil)

1 _ ano e 12,1 1 _ ano e 11,4
acima acima

1-2 anos 10,7 1-2 anos 10,8
3-5 anos 11,2 3-5 anos 11,1
6-8 anos 11,5 6-8 anos 11,5
9-11 anos 12,0 9-11 anos 11,9
12-14 anos 12,4 12-14 anos 11,7
15-19 anos 13,5 15-19 anos 11,5

(Hollowell, 2005)

Os valores alvo de hemoglobina (hgb) na crianca com doenca renal
cronica sdo divergentes e vem sendo revistos nos ultimos anos por diversos
grupos, o que dificulta a comparacéo entre os centros. Em 2006, o KDOQI
sugeriu manter os niveis de hgb destes pacientes maior que 11g/dL e menor
que 13g/dL (KDOQI, 2006). O National Institue for Health and Clinical
Excelence, do Reino Unido, define os alvos de hemoglobina nas criancas e
adolescentes em hemodialise em duas faixas etarias: de zero a 2 anos (nos
quais a hemoglobina alvo deve variar de 9,5 a 11,5g/dL) e maiores de 2
anos de idade (nos quais a hemoglobina alvo deve variar de 10 a 12 g/dL)
(NICE 2011). Ja o grupo internacional de estudos KDIGO (Kidney Disease
Improving Global Outcomes) define anemia em 5 estratificacbes a depender
da idade e sexo (tabela 3). Orienta ainda manter a hemoglobina da crianca
em uso de agentes estimuladores da eritropoiese entre 11 e 12g/dL (KDIGO,
2012).
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Tabela 3. Diagnostico de anemia na crianga com doenca renal crénica — KDIGO 2012

Faixa etaria Diagndstico de anemia

0,5-5 anos Hemoglobina < 11g/dL

5-12 anos Hemoglobina < 11,5g/dL

12-15 anos Hemoglobina < 12g/dL

Maiores de 15 anos Meninos: Hemoglobina < 13g/dL

Meninas: Hemoglobina < 12g/dL

(KDIGO, 2012)

Dados do Reino Unido mostram que 47% das criangas em
hemodialise tem hgb abaixo dos valores alvo (Pruthi, 2012). J& dados da
Polbnia mostram que somente 48% das criancas em dialise tinham hgb

maior ou igual a 11g/dL (Jander, 2012).

Nas criancas em hemodialise, o valor de hemoglobina varia com o
passar dos meses, estando relacionado & anemia a retirada da eritropoietina

nos ultimos 60 dias e a hospitalizacdo (Spiegel, 2008).

A anemina no paciente com DRC é multifatorial, estando implicados
no processo a deficiéncia de ferro, infeccdo, inflamacdo, ma nutricdo e
hipoalbuminemia. Para os adultos, o hiperparatiroidismo também esta

associado a anemia — fato este ndo comprovado em crian¢as (Smith, 2010).

Ha& muito tempo ja se sabe que a anemia do paciente com doenca
renal cronica em didlise tem o padrdo de anemia de doenca crbénica ou
anemia de inflamacao, caracterizada por ser normocrémica, normocitica com
niveis séricos reduzidos de ferro e transferrina e com ferritina normal ou
elevada, sugerindo que ha reservas adequadas do mineral na medula éssea.
E decorrente da produgéo diminuida do horménio eritropoietina (EPO) pelos
rins insuficientes. Em algumas situagdes, ndao ha resposta adequada a EPO,
sendo importante lembrar que outros fatores concorrem para essa anemia.
Sao eles o hiperparatiroidismo secundario, a intoxicagdo por aluminio e a
deficiéncia de vitaminas hidrossoluveis. A resposta diminuida a EPO ocorre
na osteite fibrosa, manifestacdo avancada e pouco frequente do
hiperparatiroidismo secundario em pacientes com DRC. A intoxicagcdo por
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aluminio, embora possivel € incomum nos dias atuais, e também leva a
anemia, assim como a aplasia de medula — rara e associada a anticorpos
contra EPO. A presenca de inflamacdo aguda ou cronica com reservas
adequadas de ferro € o achado mais frequente na anemia resistente a EPO
em dialise. Assim, é importante diferenciar nestes casos se ha bloqueio
inflamatério do ferro (quantidades adequadas do ferro em reserva, néo
disponiveis para a eritropoiese, pois estdo bloqueadas pelo sistema reticulo
endotelial) ou deficiéncia funcional do ferro (n&o associada a inflamacé&o — os
marcadores inflamatorios estdo dentro dos limites de normalidade e anemia
€ menos intensa). Nos pacientes com bloqueio inflamatério do ferro, deve-se
tentar corrigir as causas da inflamacao (por exemplo, infec¢des e problemas
no tratamento de agua para hemodialise) e a dose de EPO deve ser
aumentada (Cruz, 2002).

Da mesma forma, o uso de hidroxido de ferro e eritropoietina, assim
como a osteodistrofia renal devem ser avaliados nesses pacientes pois tem

papel crucial no controle da anemia (Lewis, 2007).

Y

A resposta a eritropoietina normalmente € o6tima quando ferritina
sérica € maior que 200 pg/L e indice de saturacdo de transferrina (IST) &
maior que 20%. Assim, estes sdo os valores alvos de ferritina e IST no
paciente em hemodialise. Para uma melhor efetividade dos agentes
estimuladores da eritropoiese, deve-se excluir fatores inflamatérios
associados. Se a proteina C reativa (PCR) estiver normal a suplementacao
de vitamina C pode resultar na liberacdo do ferro dos seus reservatorios no
organismo com Seu uso ha eritropoiese, aumentando os valores de
hemoglobina sérica. A dose recomendada varia de 60-100mg diariamente a
1-1,5g/semana, via oral. (H6rl, 2007). A suplementacdo também pode ser
endovenosa, mas somente 10-70% dos pacientes a recebem, a depender da
nacionalidade (Handelman, 2007). A suplementacdo de ferro para os
pacientes em hemodialise, deve ser realizada de modo endovenoso. A
administracdo de ferro via oral para as criangcas em hemodialise ndo €
suficiente para manter bons estoques de ferro e controlar a anemia, mesmo

que o paciente esteja recebendo eritropoietina. E importante ressaltar que a
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suplementacdo de ferro deve ser descontinuada durante processos
infecciosos bacterianos (Horl, 2007; Silva 1998; Kooistra, 1998).

Como exemplo, estudo com criancas polonesas em hemodialise
mostra que 24,4% recebem ferro endovenoso e 68,4% tem ferritina em

niveis satisfatorios (Jander, 2012).

Assim como nos adultos, as criancas em hemodialise tem elevada
prevaléncia de hipertensdo, sendo a mesma mais prevalente nesta
modalidade que na didlise peritoneal, e estando relacionada a maiores
morbidade e mortalidade. Mais da metade das criangcas norteamericanas
ainda se mantém hipertensas ap6s um ano em hemodialise. Estudo
americano com 71 criancas e adolescentes em hemodialise mostrou que
72% delas necessitavam de anti-hipertensivos e houve baixo controle da
hipertensdo neste grupo de pacientes. Os hipertensos foram justamente os
que apresentaram maior sobrecarga hidrica, mostrando que o ajuste correto
do peso seco é fator importante para o controle da hipertensdo nas criancas
em hemodialise (VanDeVoorde, 2007). O ajuste do peso seco € feito de
modo empirico, por tentativa e erro. H& dispositivos opcionais que podem
ser acoplados as maquinas de hemodialise que monitoram o hematécrito ao
longo da sessdo, tentando estimar a volemia. A medida que ha
hemoconcentracdo a sobrecarga hidrica foi reduzida e encontra-se mais
proximo do peso seco. Porém trata-se de material suplementar, com custo
adicional e ainda em estudo e que néo faz parte da rotina da maioria dos

servicos de hemodialise (Candan, 2009).

Com relacao ao distarbio mineral ésseo, das criancas em hemodialise
no Reino Unido, 51% tem valores de fésforo sérico dentro dos valores alvo;
72% tem valores de calcio sérico dentro dos valores alvo e 31% tem valores

de paratormoénio (PTH) dentro dos valores alvo (Pruthi, 2012).

O grupo de estudos internacional Kidney Disease Improving Global
Outcomes (KDIGO), em sua diretriz sobre disturbio mineral e 6sseo nos
pacientes com doenca renal cronica sugere que o calcio (Ca) e o fésforo (P)

séricos sejam mantidos nos valores de normalidade. Para adultos estes
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valores sdo considerados normais quando o célcio varia entre 8,5 e 10,0 a
10,5 mg/dL, lembrando que estes valores variam de acordo com a técnica de
medida adotada por cada laboratério. Para o fésforo sérico, a faixa de
normalidade considerada é de 2,5 a 4,5 mg/dL. E importante ressaltar que
estes valores de referéncia sao validos para adultos e a diretriz internacional
nao deixa claros os valores alvos a serem objetivados para o Ca e o0 P nas
criancas em dialise (KDIGO, 2009). Ja as “Diretrizes brasileiras de pratica
clinica para o disturbio mineral e 6sseo na doenga renal cronica”, traz
capitulo especifico com consideracfes para o tratamento de criancas, onde
sédo explicitados os valores de normalidade de Ca e P objetivados para

criancas e adolescentes por faixa etaria (Lima, 2011) (Ver anexo C).

A acidose metabdlica € uma complicacdo comum na doenca renal
cronica, geralmente podendo ser observada quando a taxa de filtracdo
glomerular esta abaixo de 25mL/min/1,73m2. Suas consequéncias s&o
desenvolvimento ou exacerbacéo da doenca 0ssea; retardo do crescimento;
aumento da degradacdo muscular; reducdo da sintese de albumina com
predisposicdo a hipoalbuminemia; resisténcia a acdo da insulina com
prejuizo na tolerancia a glicose; aceleracdo da progressdo da doenca renal
cronica, estimulo do processo inflamatério e aumento da mortalidade. O
KDOQI recomenda manter o bicarbonato sérico =2 22mEqg/L  nestes

pacientes (Kraut, 2011).

E importante ajustar a prescricdo da dialise mensalmente com o
objetido de manter o Kt/V dentro dos valores recomendados. Extrapolando-
se os estudos em adultos, recomenda-se nas criancas também um spKt/V
minimo de 1,2 (Mduller, 2011). Dados de 743 criancas e adolescentes
americanos em hemodialise, identificaram que o spKt/V < 1,2 tem
associagdo com maiores riscos de hospitalizagdo (Neu, 2009). Dos

pacientes brasileiros em dialise, 20% tem Kt/V < 1,2 (Sesso, 2012).

Dentre os medicamentos utilizados pelos pacientes com DRC
destacam-se a eritropoietina e o hidroxido de ferro para controle da anemia,
a vitamina D oral e o sevelamer para controle do hiperparatiroidismo

secundario e da hiperfosfatemia. Todos sédo considerados medicamentos
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especiais, sendo dispensados nos centros de medicamentos de alto custo
na cidade de Goiania. A porcentagem de pacientes brasileiros em didlise
que utilizam estes medicamentos € respectivamente de 80%; 53,1%; 21,8%
e 37,3% (Sesso, 2012).

A prescricdo de hemodialise é individualizada, mas alguns parametros
bésicos sdo recomendados. Em primeiro lugar o acesso venoso. Nos EUA
ha preferéncia por cateteres, ja na Europa a preferéncia é por fistula
arteriovenosa (FAV). Nas criancas a taxa de sobrevida dos cateteres de
duplo limen em 1 ano varia de 30 a 85%, sendo a trombose a principal
causa de faléncia do cateter (9-46%). A taxa de sobrevida da FAV € maior
(dois tercos das criancas com fistula funcionante apés 4 anos). Para adultos,
recomenda-se que o numero de cateteres nao ultrapasse 10% dos pacientes
da unidade de didlise. J& para criancas esse valor ndo € valido, uma vez que
pelo tamanho diminuto dos vasos, ha grande dificuldade em conseguir e
manter uma FAV. A unidade de dialise deve estar inserida em um centro
pediatrico com suporte multidisciplicar de médicos, enfermeiros,
nutricionistas, psicélogos, professores, terapeutas ocupacionais e
assistentes sociais. E padronizada a frequéncia de 3 sessdes semanais de
hemodidlise para a maioria dos pacientes, podendo ser aumentada para
bebés ou adolescentes que necessitem de mais sessdes. A duracéo de cada
sessdo é de 3 a 4 horas. O fluxo de sangue extracorpéreo de 5-7mL/Kg/min
normalmente € o suficiente. O fluxo de banho do dialisato varia de 300 a 800
mL/min, com média de 500mL/min. A anticoagulacéo pode ser realizada com
heparina convencional na dose de 20 a 30 Ul/Kg/h de sesséo (Fischbach,
2005). A heparina de baixo peso molecular tem um efeito anticoagulante
mais previsivel e reduz a deposicdo de fibrina e plaquetas no dialisador,
sendo muito utilizada em paises onde seu preco é mais proximo ao da

heparina néo fracionada (Davenport, 2012).

RestricOes dietéticas e anorexia relacionada a uremia podem resultar
em ma nutricdo. A restricdo de agua, sodio, potassio, proteina e fosfato em
criangas anuricas contrasta com a necessidade de atingir-se uma ingesta
calérica adequada. Se a criangca ganha muito peso entre as sessfes de

dialise, pode-se prolongar a mesma para duracdo de 4 a 5 horas ou até
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mesmo marcar uma sessao extra para o dia seguinte para conseguir retirar
0 excesso de peso do paciente. Niveis séricos elevados de potassio e/ou
fosfato indicam ma aderéncia a dieta (ou ndo ingestdo dos quelantes)
devendo ser considerado extender as sessfes de dialise ou o agendamento
de sesslOes extras na semana. Essas mudangas na rotina da crianga podem
levar a interrupgbes nos seus hébitos escolares e sociais e, em especial
entre os adolescentes, pode levar a rejeicdo ao tratamento, sendo 0 mesmo
interpretado pela crianca como uma puni¢cdo. A esperanca de uma vida
melhor apos o transplante renal € o maior fator que da aos pacientes e a
familia a forga para continuar o tratamento dialitico (Fischbach, 2011). Entre
criancas até 15 Kg, a taxa de transplantes chega a 72,7% num periodo de
10 anos (Kovalski, 2007).

Criancas com doenca renal cronica estdo em risco para caquexia, que
basicamente consiste na perda de muasculo, com ou sem perda de gordura
corporal e envolve respostas mal adaptativas, incluindo anorexia e taxa
metabdlica elevada. Os critérios de caquexia em pacientes com DRC ja
estdo bem estabelecidos, sdo complexos e fogem dos objetivos deste
estudo. Dentre 0s seus marcadores bioquimicos chama atencdo a
hipoalbuminemia, uma vez que a mesma € um consistente preditor de
mortalidade em pacientes em dialise, devendo ser monitorada (Mak, 2012).
Dos pacientes brasileiros em didlise, praticamente 15% tem
hipoalbuminemia (Sesso, 2012).

A profilaxia de doencas transmissiveis € um ponto importante no
cuidado com as criancas, da mesma forma o sendo nas criangas com
doenca renal cronica. Estas devem receber as mesmas vacinas que as
criancas saudaveis, sempre que possivel. Entretanto, as vacinas de virus
vivos (rotavirus, varicela, sarampo, caxumba e rubéola) e virus vivos
atenuados (influenza) devem ser evitadas nos pacientes que utilizam

imunossupressores, incluindo os transplantados renais (Neu, 2012).

Uma vez que ha tantos parametros clinicos e laboratoriais que
precisam ser considerados no seguimento das criancas em hemodialise e

gue os mesmos interferem na qualidade da terapia, sendo inclusive um fator
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limitante a sobrevida destes pacientes, é preciso avaliar estes parametros
regionalmente. O objetivo é o conhecimento da realidade local e
comparacdo com dados internacionais, resultando em intervencbes para

melhorar os indicadores que estejam aquém do esperado.

Introdugdo 14



2 OBJETIVOS

2.1 OBJETIVO GERAL

e Avaliar a adequacédo da hemodialise recebida por criancas e
adolescentes portadores de insuficiéncia renal cronica (IRC)

em hemodialise no Hospital das Clinicas da Universidade
Federal de Goias.

2.2 OBJETIVOS ESPECIFICOS

e Avaliar parametros clinicos de criangas e adolescentes
portadores de IRC em hemodiélise no Hospital das Clinicas da
UFG.

e Avaliar parametros laboratoriais de criangas e adolescentes

portadores de IRC em hemodialise no Hospital das Clinicas da
UFG.
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3 METODOS

Esta pesquisa do tipo “estudo de coorte retrospectivo” foi aprovada
pelo Comité de Etica em Pesquisa Médica Humana e Animal do Hospital das
Clinicas, da Universidade Federal de Goias sob o numero de protocolo
058/2011. (anexo A)

Todos os dados relativos a identificagdo dos menores foram mantidos
em sigilo, conforme a Resoluc¢do 196 de 10 de outubro de 1996 do Conselho
Nacional de Saude. (Conselho Nacional de Saude, 1996).

Foi realizado o levantamento de todas as criancas e adolescentes que
receberam tratamento dialitico no setor de hemodialise do HC-UFG no
periodo de primeiro de janeiro do ano de dois mil e nove até o dia trinta e um
de dezembro do ano de dois mil e dez (01-01-2009 a 31-12-2010). Tais
dados estdo arquivados no referido setor. (apéndice A)

Um estudo piloto foi executado no primeiro més de coleta, com 5
prontuarios, para eventuais ajustes na metodologia e nas ferramentas de
coleta dos dados.

A sequir, foi iniciado o estudo propriamente dito, com coleta dos
dados objetivos do estudo nas fichas de “evolucdo médica mensal” dos
pacientes contidas nos prontuarios (disponivel na seg¢ao “Anexos”). Dados
adicionais pertinentes foram colhidos em outras fontes de anotacdes nos

prontudrios.

3.1 Casuistica

Foram identificados 36 pacientes que receberam hemodialise no HC-
UFG no periodo do estudo (amostra por conveniéncia). Destes, 5 tinham
insuficiéncia renal aguda (IRA) e foram excluidos. Restaram 31 pacientes

alvos, dos quais 29 prontuarios foram localizados para estudo.
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3.2 Selecao dos Pacientes

A coleta dos dados foi realizada no setor de Hemodialise e no SAMIS,
ambos do HC-UFG, utilizando-se para isso dados dos prontuarios dos
pacientes alvos do estudo, preferencialmente os contidos nas “fichas de

evolugdo médica mensal” do servigco de hemodialise (anexo B).

3.2.1 Critérios de inclusao

e Prontuarios de pacientes com idade inferior a 19 anos de idade;

e Portadores de insuficiéncia renal crénica (insuficiéncia renal ha mais
de trés meses);

e Prontuarios de pacientes que tenham realizado hemodidlise no
hospital das clinicas da UFG no periodo de 1° de janeiro de 2009 a 31
de dezembro de 2010.

3.2.2 Critérios de exclusao

e Pacientes com insuficiéncia renal aguda que tenham realizado
hemodidlise no HC-UFG e que nao tenham se tornado pacientes
portadores de insuficiéncia renal cronica;

e Prontuarios néo localizados (n=2).

3.3 Variaveis Estudadas
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3.3.1 Variaveis Clinicas

Foram avaliados os seguintes dados:

-etiologia da IRC;

-tempo de permanéncia na hemodialise;

-presenca de comorbidades (diabetes, hipertenséo arterial sistémica,
dislipidemias, hiperparatiroidismo e cardiopatias)

-prescricao de hemodidlise (identificados fluxo de sangue em mL/min,
fluxo de banho em mL/min, dose de heparina em UI/Kg, tempo de sessao
em horas, capilar utilizado, sédio prescrito em mEq/L);

-peso seco do paciente (em quilogramas);

-tipo de acesso vascular (e complicagdes com 0 mesmo);

-internacoes;

-uso de antibiéticos no més (se utilizou ou néo);

-transfus@es sanguineas;

-verificado se o paciente foi preparado para o transplante renal,

-medicamentos em uso.

3.3.2 Variaveis Laboratoriais

Foram avaliados os exames laboratoriais realizados na rotina do
servico de hemodialise do HC-UFG, definidos a partir da Resolugédo n°® 154
da Agéncia Nacional de Vigilancia Sanitaria — ANVISA, de 15-06-2004, com
ajustes pertinentes:

-Uréia pré-sessdo de hemodialise em mg/dL, metodologia:
Enzimatico/colorimétrico;

-Uréia pos-sessdao de hemodiadlise em mg/dL, metodologia:
Enzimatico automatizado;

-Creatinina em mg/dL, metodologia: Automatizada Jaffe;

-Calcio sérico em mg/dL, metodologia: Teste colorimétrico;
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-F6sforo sérico em mg/dL, metodologia: Teste colorimétrico;

-Potédssio sérico em mEqg/L, metodologia: Fotometria indireta para
eletrodo seletivo;

-Aminotransferase glutamico-piravica — TGP em UI/L, metodologia:
Enzimético/Colorimétrico;

-Glicemia em mg/dL, metodologia: Enzimatico/Colorimétrico;

-Hemograma para avaliar hemoglobina em g/dL, hematocrito em
percentual, leucdcitos totais por pL, plaquetas por pL, metodologia:
contagens eletrdnicas automatizadas e microscopia;

-Gasometria venosa com potencial hidrogenidnico (pH) sanguineo
expresso em valores absolutos, bicarbonato sérico expresso em mmol/L,
excesso de bases (BE) expresso em mmol/L;

-Ferritina em ng/mL, metodologia: Quimioluminescencia IMMULITE
2000;

-indice de saturacéo de transferrina (IST) em percentual, metodologia:
Goodwin mod,;

-Ferro sérico em uG/dL, metodologia: Enzimético/Colorimétrico;

-Fosfatase alcalina em U/L, metodologia: Cinético colorimétrico;

-Albumina sérica em g/dL, metodologia: Gornal,

-Paratorménio intacto (PTH) em pg/mL, metodologia: Ensaio
automatizado por quimioluminescencia IMMULITE 2000;

-Antigeno de superficie do virus da hepatite B (Hbs-Ag), classificado
como “positivo” ou “negativo”, metodologia: Imunoenzimatico-meia;

-Anticorpo produzido pelo organismo humano contra o Hbs-Ag (Anti-
Hbs) em mUI/mL, metodologia: Imunoenzimatico-meia;

-Anticorpo produzido pelo organismo humano contra o virus da
hepatite C (Anti-HCV), classificado como “Reagente” ou “Nao-reagente”,
metodologia: Imunoenzimatico-meia-terceira geracao;

-Lipidograma, sendo avaliados colesterol total em mg/dL e
triglicerideos em mg/dL. Metodologia: Dosagens enziméaticas automatizadas;

-Anticorpo produzido pelo organismo humano contra o virus da
imunodeficiéncia humana adquirida (Anti-HIV) em Ul/mL. Com base nos
valores obtidos, classificado em “Reagente”, “zona cinza” ou “Nao-reagente”.

Metodologia: Imunoenzimatico-meia;
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-Aluminio sérico em pg/L, metodologia: Espectrofotometria de
absorcao atomica.

O Kt/V equilibrado (eKt/V) foi calculado como orientado por
Fischbach, 2005: amostra de sangue pré-didlise colhida da linha arterial,
antes de qualquer “rinsing”. Amostra de sangue pos-didlise colhida 15
minutos apos o fim da sessdo de hemodidlise. O mais importante com
relacdo a uréia determinada com a amostra de sangue colhida ao fim da
sessdao é parar o fluxo de dialisato.

Os valores de calcio e fosforo séricos foram classificados como
“‘adequados” ou ‘“inadequados” conforme preconizado nas “Diretrizes
brasileiras de pratica clinica para o disturbio mineral e 6sseo na doenca
renal cronica”, conforme a tabela a seguir (Lima, 2011) (ver também anexo
C). O objetivo foi avaliar se os eletrdlitos estavam dentro dos valores de
normalidade, conforme recomendacéo internacional (KDIGO, 2009).

Tabela 4. Valores séricos nhormais de Ca total e P com relacdo a idade

Idade Ca total (mg/dL) P (mg/dL)
0-11 meses 8,8-11,3 4,8-7,4
1-5 anos 9,4-10,8 4,5-6,5
6-12 anos 9,4-10,3 3,6-5,8
13-20 anos 8,8-10,2 2,3-4,5

Obs.: Ca = Calcio. P = Fésforo

(Lima, 2011)

Os valores de hemoglobina sérica foram classificados como
“adequados” ou “inadequados” conforme preconizado pelo National Institute
for Health and Clinical Excellence (NICE) em 2011 (NICE, 2011) (anexo D).
Posteriormente foi publicada a recomendacéo do KDIGO sobre anemia nos
pacientes renais cronicos, porém a classificacdo é muito estratificada (5
grupos etarios para a faixa pediatrica) e na recomendacao de controle da
anemia todos os grupos sdo unificados em uma Unica recomendacdao,
independente do grupo etario (KDIGO, 2012). Assim, julgamos mais

adequado a este estudo manter a classificacdo de anemia conforme as
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recomendacdes do NICE — que considera dois grupos etarios (0 a 2 anos e
maiores de 2 anos de idade).

3.4 Andlise dos Dados

Os dados foram tabulados no programa Excel® 2010 (Microsoft
corporation, Redmond, WA, EUA) e analisados através de estatistica
descritiva e inferencial no Statistical Package for the Social Sciences —
SPSS® 20 (IBM Corporation, Somers, NY, EUA), ambos para sistema
operacional “Windows”.

Procedeu-se a andlise descritiva dos dados, analisando-se frequéncias,
calculando-se médias e desvios-padrbes. Foi considerado nivel de
significancia de 5%.

Para analisar a normalidade da distribuicdo da hemoglobina utilizou-se
0 teste de Kolmogorov-Smirnov. As variaveis independentes foram
dicotomizadas. Foram entdo utilizados os testes Pearson Qui quadrado e
Test Exato de Fisher para testar as variaveis independentes (ferritina >
200ng/L; infeccdo de cateter de duplo limen — CDL; infeccdo de fistula
arteriovenosa, internacao; transfusao; uso de acido félico; uso de vitaminas
do complexo B; uso de hidréxido de ferro endovenoso; uso de eritropoietina
recombinante humana) em relacdo a hemoglobina.

A segquir, procedeu-se o0 modelo de regressdo. Foram utilizadas as
variaveis que na andlise bivariada apresentaram p<0.05 ou p<0.2. Também
foram escolhidas com base no senso clinico (aquelas que mesmo com
p=0.05 sabe-se terem relacdo com o evento em estudo).

Como havia medidas repetidas dos dados das fichas de evolugao
mensal de cada paciente, utilizou-se a andlise estatistica generalized
estimating equation — GEE (equacdo de estimativa generalizada — EEG)
para avaliar os determinantes da ocorréncia de anemia. A abordagem do
GEE, que é uma extensdo dos modelos lineares generalizados, foi
desenvolvida para produzir estimativas de regressdo mais eficientes e

menos preconceituosas para uso com dados correlacionados, como
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medidas repetidas longitudinais (Liang, 1986; Ballinger, 2004; Fitzmaurice,
2009). Assim, a GEE analisa os dados na dependéncia de exposicdo em
periodos de tempo sucessivos. Para este trabalho, foi montado um modelo
para a variavel dependente "anemia”. As variaveis independentes foram

“‘internacao”, “transfusao”, “infeccdo de CDL”, “uso de eritropoietina

”

, “uso de
hidroxido de ferro endovenoso”. Os dados faltantes foram tratados atraves
do mecanismo de GEE utilizando-se o método de avaliagdo pareada, que
utiliza todos os dados disponiveis para incluir dados de evasdo. Os odds
ratio (OR) e intervalos de confianca de 95% (IC) foram calculados para

refletir as possiveis associagcfes entre determinantes e variavel dependente.
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Abstract

Background: Anemia in children and adolescents on hemodialysis is common albeit
preventable and treatable. We aimed to evaluate the clinical and laboratory profile of
children and adolescents on hemodialysis and associate hemoglobin values with
variables related to sub-target hemoglobin levels.

Methods: This was a retrospective cohort study. Chronic kidney disease patients up
to 18 years of age who were on hemodialysis from January 2009 to December 2010
were chosen. Patients charts were searched for clinical and laboratory data. Statistical
analysis was performed using the Kolmogorov-Smirnov test, Chi-square tests and
generalized estimating equation, assuming a significance level of 5%.

Results: A total of 358 monthly medical records from 29 patients were analyzed.
The most common etiology for chronic kidney disease was malformations of the
genitourinary tract (28%). There was a predominance of arteriovenous fistula
(83,2%) for dialysis. Secondary hyperparathyroidism (72,4%), hypertension (58,6%),
dyslipidemia (51,7%) and heart diseases (51,7%) were prevalent. Hemoglobin levels
were 9.20 + 1.84 g/dL (mean + standard deviation) and were below the
recommended parameters in 65.3% of the records. Double-lumen catheter infection
was a risk factor for sub-target hemoglobin (odds ratio 2.7, 95% confidence interval
1.1-6.8; p = 0.034), whilst use of intravenous iron hydroxide was a protective factor
(OR 0.4, 95% CI1 0.2-0.9; p = 0.029).

Conclusions: Clinical and laboratory profile of children on hemodialysis were in
accordance with others studies worldwide. Sub-target hemoglobin levels were
observed in almost two thirds of records, were aggravated by catheter infection and
inversely related to the use of iron hydroxide.

Keywords
Anemia, Adolescent, Child, Renal dialysis, Renal insufficiency

Short summary of max 3-4 sentences pointing out the main message of the

paper:
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The clinical and laboratorial profile of children on hemodialysis must be closely
monitored. Unfortunately sub-target hemoglobin (Hb) is common in this population.

The infection of catheters can aggravate sub-target Hb levels and the use of
intravenous iron can minimize it.
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Introduction

The prevalence of renal replacement therapy in children aged 0 to 19 years ranges
from 18 to 100 per million population. The survival rates of these children are about
30 times lower than those of their healthy peers. The main cause of mortality in this
group is cardiovascular diseases and infections, accounting for 30-40% and 20-50%
of deaths, respectively. Anemia has also been identified as a factor related to higher
rates of mortality.[1, 2]

Chronic anemia is common in children on hemodialysis and is related to left
ventricular hypertrophy, tachycardia and irreversible compromise of growth and
development. Blood loss in the hemodialysis circuit and the need for frequent blood
tests are more significant for smaller children, further aggravating their anemia.[3]
The use of erythropoietin, iron hydroxide, and the occurrence of renal
osteodystrophy should be evaluated in such patients, they have a crucial role in the
control of anemia.[4]

Whereas there are large epidemiological data regarding children on hemodialysis in
the US [2], Europe [5] and other developed countries [1], little information on
clinical and laboratorial findings of chronic kidney disease (CKD) in the pediatric
population in undeveloped countries is available. This information would be useful
to allow for international comparisons, and especially to encourage further research
aimed at different socioeconomic contexts, focusing on better prognosis and quality
of life of children with CKD.

This study aimed to determine the clinical and laboratory profile of children and
adolescents on hemodialysis and the association between hemoglobin levels and

variables allegedly related to anemia in children with CKD.
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Subjects and Methods

This is a retrospective cohort study approved by the Research Ethics Committee at
the Clinical Hospital of the Hospital. Monthly records of patients under 18 years of
age with chronic kidney disease undergoing hemodialysis at the Unit from January
2009 to December 2010 were included. The following clinical data were recorded:
age, sex and dry weight of the patient, CKD etiology, comorbidities (diabetes,
hypertension, dyslipidemia, secondary hyperparathyroidism and heart disease),
hemodialysis data (blood flow, dialysate flow, heparin doses, number of sessions,
session length, sodium), type of vascular access (and complications related to it, as
infection), need for hospitalization , use of antibiotics during the month (yes or no),
red blood cell transfusions, other medications, immunization and transplantation. The
following laboratory values were also recorded: urea pre-dialysis, urea post-dialysis,
creatinine, calcium, phosphorus, potassium, alanine aminotransferase, glucose, blood
count (hemoglobin, hematocrit, total leukocytes and platelets), venous blood gas
analysis (evaluating hydrogen potential - pH, bicarbonate and base excess), ferritin,
the transferrin saturation index (TSAT), iron, alkaline phosphatase, albumin,
parathyroid hormone, total cholesterol and triglycerides, serology (HBs-Ag, anti-
HBs, anti-HCV, anti-HIV) and aluminum.

The Kt/V was calculated as described by Fishbach, 2005 [6]. All Kt/V values of 1.4
or greater were considered satisfactory and values of 1.2 and above were considered
acceptable.

Serum hemoglobin values were classified as "adequate™ or "inadequate™ on the basis
of the recommendations of the National Institute for Health and Clinical Excellence

(NICE, 2011),[7] which cover two ages groups, ,0-2 years old and over 2 years old.

Analyses

IBM SPSS version 20.0 (IBM Corporation, Somers, NY, USA) was used for
descriptive and inferential statistical analysis. To analyze the normal distribution of
hemoglobin the Kolmogorov-Smirnov test was used. The dependent and independent
variables were dichotomized for inferential analysis. The Pearson-Chi Square and
Fisher’s exact test were used to investigate which of the following were associated

with sub-target hemoglobin: ferritin> 200 ng/L; double-lumen catheter infection,
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infection of arteriovenous fistula; need for hospitalization; transfusion, use of folic
acid; use of vitamins B complex, use of intravenous iron hydroxide and use of
recombinant human erythropoietin.

As there were repeated measurements from the monthly data of each patient, we used
the Generalized Estimating Equation (GEE) for statistical analysis to assess the
determinants of anemia occurrence. The GEE approach, which is an extension of
generalized linear models, was developed to produce more efficient and less biased
regression estimates for use with correlated data such as repeated longitudinal
measurements.[8-10] Thus, the GEE analyzes data on dependence of exposure in
successive time periods. For this analysis, a model was proposed including the
variables showing P-values < 0.2 in bivariate analysis. Missing data were handled
through GEE using the method of paired assessment, which uses all available data to
generate missing values. The odds ratio (OR) and confidence intervals of 95% (CI)
were calculated to reflect the possible associations between determinants and
dependent variables. All statistical tests were two-tailed with the level of significance
set at 0.05.
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Results

We identified 29 patients for inclusion in this study, 21 were male (72.4%), dry
weight 23.7 = 7.5 kg (mean + standard deviation). In total we analyzed 358 monthly
medical records over the 24-month period of the study, resulting in an average of
12.3 £ 7.8 measurements per patient. Patients' average age at inclusion was 10 years
and 3 months £ 34.6 months. Among the CKD etiological factors identified in this
study, congenital urogenital malformations were the most frequent (Figure 1).

The main comorbidities observed were secondary hyperparathyroidism (72.4% of
patients), hypertension (58.6%), dyslipidemia (51.7%) and heart disease (51.7%).
None of the patients had diabetes mellitus. The nominal data for the other clinical
variables are shown in Table 1.

The following immunizations were missed by some of the 29 patients in the study: 1
(3.4%) anti-diphtheria and tetanus, 1 (3.4%) enhanced anti-hepatitis B, 2 (6.9%) anti-
varicella, 2 (6.9%) anti-influenza and 3 (10.4%) anti-pneumococcal. Nine patients
(31.0%) began the study with anti-HBs nonreactive (<10muUl/mL). Of these, 5
(55.6%) had efficacy immunization status after further doses of hepatitis B vaccine, 3
(33.3%) did not produce antibodies despite adequate approach and one (11.1%) did
not follow recommendations. Ten patients were transplanted in the years of the study
(34.5%).

Children received 3.0 = 0.3 hemodialysis sessions per week; each of them lasted 3.5
+ 0.2 hours. The average dose of heparin was 83.93 + 23.80 U/Kg.

The eKt/V was satisfactory in 90.8% of the monthly records and acceptable in 96.3%
of all records. Serum calcium, serum phosphate and serum hemoglobin were
adequate in 135 records (38.0%), 208 records (58.4%) and 101 records (28.3%),
respectively. Numerical variable for laboratorial data are shown in Table 2.

Hb levels were 9.20 = 1.84 g/dL and had a normal distribution (Kolmogorov-
Smirnov test, p = 0.932). Chi-square tests showed that the following independent
variables were significantly associated with Hb levels: needed hospitalization,
received blood transfusion, acquired double-lumen catheter infection, used
intravenous iron hydroxide (Table 3).

For the GEE, the variables in the bivariate analysis with p <0.2 as well as those
known to be related to anemia (clinical judgment supported by the literature) were
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considered. The results showed that having been transfused during the previous
month and CDL infection were risk factors for anemia. Intravenous iron hydroxide in

the previous month was protective against anemia (Table 4).
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Discussion

This hospital-based study with a small population of children with CKD is consistent
with findings from other studies in hospital settings as well as epidemiological
surveys carried out in other populations. Additionally, it highlights two aspects that
merit discussion: the causes of CKD and the high occurrence of sub-target
hemoglobin in this group.

This sample of children on hemodialysis had CKD related to CAKUT associated or
unassociated with neurogenic bladder, suggesting a delay in diagnosis and treatment
of urological problems in children. In the Midwest Pediatric Nephrology Consortium
Study (MWPNC) study, 55% of the etiology of CKD was due to acquired causes and
45% was congenital causes.[11] In our study, CAKUT were the main causes of
chronic renal failure, followed by its association with neurogenic bladder or
neurogenic bladder isolated. Thus, CAKUT and/or neurogenic bladder dyad
accounted for 52% of cases of terminal CKD (stage V). In the United States, the
causes of CKD in children are CAKUT in 48% of children, followed by
glomerulonephritis in 14%. Hereditary nephropathy accounted for 10% of cases.[12]
In data from Italy and Belgium, the percentages are 58-59% for CAKUT, 15-19% for
hereditary nephropathies and 5-7% for glomerulonephritis.[13,14] Neurogenic
bladder is an important cause of CKD in Turkey (15%),[15] but accounts for only
4% of cases in Italy and Belgium.[13,14] A high prevalence of neurogenic bladder in
about a quarter of our cases reflect, as in Turkey, a delay in diagnosis and treatment
of urological problems in our population.

Comorbidities, which for adults are the leading cause of CKD (diabetes and
hypertension) [16,17,18], are more a consequence than a cause (especially in the case
of hypertension) in pediatric patients. In this study there were no children with
diabetes, but hypertension was present as comorbidity in most cases. American data
suggest hypertension in 79% of children with CKD, and 62% used anti-hypertensive
drugs.[19] In MWPNC, 72% of children received anti-hypertensive drugs. Of these,
32% received one drug, 18% received two and 22% took three or more anti-
hypertensive drugs [11], as in the present study. Among the drugs used to control
hypertension calcium, channel blockers and angiotensin-converting enzyme

inhibitors were the most used, a situation similar to those described by other authors
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[3,20]. Importantly, in addition to the use of drugs, other strategies to fight
hypertension such as adjusting dry weight by using devices to monitor intra-dyalitic
blood volume [21, 22] and hemodiafiltration [23] are used, both not part of the
routine of our service. The control of hypertension is a critical factor in children and
adolescents on hemodialysis and should be one of the milestones of the treatment.
The effects of hypertension were monitored by assessing left ventricular hypertrophy
(LVH) and retinal changes and 24-hour ambulatory blood pressure monitoring (24-h
ABPM) .[3,24] To monitor for LVH, patients routinely underwent echocardiography
and electrocardiograph and cardiac abnormalities were found in 51.7% of subjects.
The prescription of hemodialysis and use of specific medications is in agreement
with other studies. In the USA, 61% of patients use catheters in dialysis sessions,
31% utilize arteriovenous fistula (AVF), and 8% use grafts. In the current data AVF
was preferred. This confirms that while vascular access by AVF is preferred in Brazil
and Europe. [2, 6, 25]
With respect to acidosis, we observed acceptable pH average, but average serum
bicarbonate slightly below 22mEg/L (which is recommended), with the use of oral
sodium bicarbonate in 66.1% of medical forms.Chronic acidosis may exacerbate
bone disease, growth retardation, degradation of muscle mass, hypoalbuminemia and
insulin resistance, among other effects. It is also related to increase mortality. [26]
We used unfractionated heparin during hemodialysis, which has been the most
widely used anticoagulant for many years due to its low cost and the accumulated
experience of practitioners. However, low molecular weight heparin (LMWH) has
been gaining more attention in recent years due to faster onset of action, less
activation of platelets and leukocytes and less deposition of fibrin in the lower
surface of the dialyzer membrane. Furthermore, LMWH induces less immune-
mediated thrombocytopenia. For these reasons LMWH is becoming the favorite
treatment at many centers around the world. The high cost of LMWH in Brazil,
however, has limited its routine use in our dialysis center. [6,27]
Also, the use of erythropoietin, intravenous iron hydroxide, oral vitamin D
(calcitriol) and non-calcium phosphate binder (sevelamer) was reported in 94.4%,
50.5%, 48.3% and 19.6% of monthly evaluation forms, respectively. In the Brazilian
dialysis census (2011) the use of these medications was reported in 80.0%, 53.1%,

21.8% and 37.3% of cases, respectively .[18] Similar data have been reported in a
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recent European study related to the use of iron and erythropoiesis-stimulating
agents.[5]

Children with chronic kidney disease should receive all vaccines indicated for
healthy children; annual vaccination against influenza is also recommended for them
and their household contacts. When antibody titers against the surface antigen of
hepatitis B (anti-HBs) are less than 10mUI/mL, a booster dose should be given. In
the U.S., only 32% of patients under 19 years old with end-stage CKD received an
annual influenza vaccination, and only 13% of these patients received anti-
pneumococcal immunization [28]. In our study, only 6,9% did not receive influenza
vaccine and 10,4% did not receive anti-pneumococcal vaccine.

Literature is controversial regarding target hemoglobin (Hb) levels in children and
adolescents with CKD [7, 29-32]. It is known that age and sex should be considered
in defining target hgb values [33]. Using the NICE guidelines [7], our findings show
that patients had inadequate Hb in almost two thirds of the forms. This is above the
frequency of 39.3% found in the last Brazilian dialysis census [18], 32% in American
patients [2] and 47% in UK children on hemodialysis [34], but closer to european
data. [5] We believe that this difference is due to the study design; our data included
several monthly sessions with the same patient, and might have a more accurate
frequency of anemia in this population. In other studies, Hb values are usually
reported in a single observation, which might underestimate anemia occurrence. The
European data used more than one measure of the same patient and also observed
high levels of sub-target hemoglobin[5]. Furthermore, we observed lower mean Hb
values compared to other studies — in the US (11.5 + 1.6 g/dL) [2] and Poland (10.91
+ 1.18 g/dL) [35]. It is well known that serum hgb varies from one month to another
and is also related to withdrawal of erythropoietin in the previous 60 days and longer
hospitalizations [36].

Like other researchers [18, 35], we found adequate mean serum albumin in our
sample. This is a good marker, as hypoalbuminemia is an important predictor of
mortality in these patients [37].

In our study, we observed good values on the ferritin and TSAT because our patients
had received intravenous iron as recommended in the literature on hemodialysis
patients receiving human erythropoietin [38, 39]. Furthermore, nearly all patients

received vitamin C during the period of this study. It is known that vitamin C
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supplementation is important for the release of iron stored in the body, ensuring its
use for erythropoiesis [40, 41].

In the GEE analysis, risk factors for anemia were transfusion in the same month and
occurrence of CDL infection, while administration of intravenous iron hydroxide in
the same month was a protective factor. This analysis should be interpreted with
caution because it reflects events throughout the month. Blood samples were
collected for monthly checkups on the first week of each month. Those patients
indicated to receive red blood cells (including patients with low Hb values) received
the hemoderivative in later sessions. Thus, a report of a transfusion procedure shows
that Hb values were too low in that month and the patient required a blood
transfusion. Obviously, the "transfusion” was included as a risk factor for anemia in
the GEE.

We observed inappropriately low calcium levels, in contrast to high levels (72%
satisfactory) identified elsewhere. [33] but regarding to serum phosphorus level, we
obtained adequate values, according to different guidelines [42,43].

Mean eKt/V in our sample was in accordance with parameters from the literature [6].
One limitation of this study is its retrospective nature, based on analysis of data
reported in medical records. Another one was a potential bias of using large numbers
of measurements per patients, which was minimized by performing a statistical

analysis (GEE) accounting for repeated measures over time.

Conclusions

The sample of young people on hemodialysis in this study had chronic kidney
disease related to congenital malformations of the genitourinary tract associated or
unassociated with neurogenic bladder, suggesting a delay in diagnosis and treatment
of urological problems in children. The prescription of hemodialysis and use of
specific medications is in agreement with other studies. Clinical and laboratory
profile of children on hemodialysis were in accordance with others studies
worldwide. Sub-target hemoglobin levels were observed in almost two thirds of
records, were aggravated by catheter infection and inversely related to the use of iron
hydroxide.

Conflict of interest statement. None declared.
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Table 1. Absolute and relative frequencies for clinical variables (358 assessments in 29 children)

Clinical variables Valid n* Frequency

n %

Access for dialysis

Avrteriovenous fistula (AVF) 333 277 83.2
Double-lumen catheter (DLC) 333 61 18.3
Received blood transfusion 317 60 18.9
Used antibiotics 317 60 18.9
Needed hospitalization 317 52 16.4
Acquired DLC infection 317 11 35
Acquired AVF infection 317 9 2.8
Main drugs used
Angiotensin-converting enzyme inhibitors 331 114 34.4
Nifedipine 329 132 40.1
Clonidine 329 77 23.4
Minoxidil 329 18 5.5
Only one antihypertensive 331 65 19.6
Two antihypertensive drugs associated 331 49 14.8
Three antihypertensive drugs associated 331 50 15.1
Four antihypertensive drugs associated 331 7 211
Folic acid 340 334 98.2
Complex B Vitamins 340 333 98.2
Vitamin C 340 327 96.2
Calcium carbonate 318 222 69.8
Calcium acetate 319 51 16.0
Calcitriol 321 155 48.3
Sevelamer 322 63 19.6
Erythropoietin 322 304 94.4
Intravenous iron hydroxide 319 161 50.5
Acetylsalicylic acid 322 163 50.6
Simvastatin 322 30 9.3
Sodium bicarbonate 319 211 66.1
Omeprazole 319 42 13.2
Mineral oil 319 25 7.8
Oxybutynin 323 42 13.0

*Considering missing data
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Table 2. Laboratorial values (358 assessments in 29 children)

Laboratorial results Mean Standard  Unit
deviation
Sodium 136.71 +1.54 mEq/L
Pre-dialysis urea 140.51 +42.22 mg/dL
Post-dialysis urea 28.70 +11.78 mg/dL
Creatinine 6.17 +2.13 mg/dL
Calcium 8.98 +0.83 mg/dL
Phosphorus 5.35 +1.50 mg/dL
Potassium 4.80 +0.89 mg/dL
Alanine Transaminase 14.62 +14.48 uUl/L
Glycemia 89.32 +18.5 mg/dL
Hemoglobin 9.20 +1.84 g/dL
Hematocrit 28.32 +5.75 %
Leucocytes 6638.12 +3182.82 /uL
Platelets 250500.00 +£108703.98 /uL
pH 7.37 +0.05 AV.*
Bicarbonate 20.17 +3.76 mmol/L
Base excess -3.97 +3.79 mmol/L
Ferritin 708.87 +459.40 ng/L
Transferrin saturation index (TSAT) 35.39 +19.36 %
Iron 75.57 +93.44 pg/dL
Alkaline phosphatase 1150.70 +1611.91 U/L
Parathyroid hormone 521.25 +494.67 pg/mL
Albumin 3.92 +0.54 g/dL
Cholesterol 156.26 +40.91 mg/dL
Triglycerides 166.87 +124.82 mg/dL
Aluminum 23.96 +28.58 Mo/L
Equilibrated Kt/\V 1.92 +0.44 AV.*

* A.V. = Absolute value
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Table 3. Association between serum hemoglobin and independent variables

Serum hemoglobin

Independent variables Adequate Inadequate P-value
(%) (%)

Ferritin >200ng/L 91.94 91.23 0.820°

Acquired  double-lumen  catheter 0.93 4.78 0.106"

infection

Acquired Arteriovenous fistula 1.85 3.35 0.723°

infection

Needed hospitalization 8.33 20.57 0.05%

Received blood transfusion 2.78 27.27 <0.001°

Used Folic acid 97.37 98.67 0.407°

Used Complex B Vitamins 97.37 98.23 0.691°

Used Intravenous iron hydroxide 65.74 42.65 <0.001%

Used Erythropoietin 94.44 94.39 0.985°

%Pearson-Chi Square

bFisher’s Exact test
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Table 4. Risk of sub-target hemoglobin in chronic kidney disease children (358

assessments in 29 children)

95% Confidence

) Odds P-

Independent variables ~Interval

Ratio — i value

Minimum Maximum

Needed hospitalization 1.2 0.5 3.2 0.698
Received blood transfusion 119 40 354 <0.001
Acquired double-lumen catheter infection 2.7 1.1 6.8 0.034
Used Erythropoietin 2.6 0.8 8.5 0.123
Used Intravenous iron hydroxide 0.4 0.2 0.9 0.029

Generalized Estimating Equation (GEE)
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Figure 1. Etiological factors for chronic kidney disease in 29 children
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5.CONSIDERAGOES FINAIS

Acreditamos que o estudo cumpriu o seu objetivo de avaliar uma populacao
pediatrica especifica em hemodialise, sendo identificados seus perfis clinico
e laboratorial, permitindo-se extrair conclusdes sobre a efetividade do

tratamento recebido.

Despertou atencdo o alto indice de anemia encontrado, mas 0 mesmo

parece estar relacionado a metodologia do estudo.

A principal limitacdo deste estudo deve-se ao fato de ser retrospectivo, com
analise de dados contidos em prontuarios, muitas vezes sendo observada
perda de dados devido a falta de registros e até mesmo a perda de fichas
médicas de evolugcdo mensal dos pacientes, que foi muito frequente.

A populacéo analisada € de risco, com altas taxas de mortalidade e merece
maior atencdo com repeticdo periddica desta analise em busca de um

melhor controle dos seus indicadores clinicos e laboratoriais.

Quanto a metodologia, percebemos ser necessario estudo prospectivo para
melhor acompanhamento da populacéo e tentativa de diminuicdo dos viéses
observados.

Consideramos serem necessarios mais estudos, multicéntricos para garantir
uma casuistica maior e prospectivos no intuito de melhor caracterizar esta
populacdo estimada em mais de mil criangas no ultimo censo brasileiro de
dialise. Lembramos que no presente estudo foram avaliados os dados de 29

pacientes, uma parcela infima deste grupo de pacientes.
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Anexo A — Parecer do Comité de Etica

) &
MINISTERIO DA EDUCACAO U FG

UNIVERSIDADE FEDERAL DE GOIAS
HOSPITAL DAS CLINICAS
Comuté de Etica em Pesquisa

PROTOCOLO CEP/HC/UFG N’ 058/2011 Goiania, 12/05/2011

PESQUISADOR RESPONSAVEL:Dr. Johnathan Santana de Freitas

TITULO-_“Avaliacdo de pardmetros clinicos e laboratoriais de criancas e adolescentes
em hemodidlise.”

Area Tematica: Grupo Il

Area de Conhecimento: Ciéncias da Saide/ medicina
Instituiciio Proponente: Hospital das Clinicas
Local de Realiza¢io: Hospital das Clinicas /UFG — Setor de Hemodidlise — Samis

Informamos que o Comité de Etica em Pesquisa analisou e aprovou o projeto de pesquisa
acima referido, juntamente com os documentos apresentados e o mesmo foi considerado

em acordo com os principios éticos vigentes.

Informamos que miio hd necessidade de aguardar o parecer da CONEP- Comissdo
Nacional de Etica em Pesquisa para iniciar a pesquisa.

O pesquisador responsivel deverd encaminhar ao CEP/HC/UFG, relatérios
semestrais do andamento da pesquisa, encerramento, conclusio (des) e publicagiio
(0es).

O CEP/HC/UFG pode, a qualquer momento, fazer escolha aleatoria de estudo em
desenvolvimento para avaliago e verificagdo do cumprimento das normas da Resolugéo
196/96 (Manual Operacional Para Comités de Ltica em Pesquisa  Item 13).

Farm. Jm Moraes

Coordenador de CEP/HC/UFG
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Anexo B - Ficha de evolugdo médica mensal
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Anexo C — Valores de referéncia de calcio e fosforo séricos

DweTRzEs Brasieras ne Pramcs Cumce rare o DisToram Mineras £ Osseo ma Dosnga Remar Crtsaca | Carruno 10

Autores:

Eleonora Moreira Lima
Maria de Fatima
Camera Gesteira

Mana de Fatima Santos
Bandeira

Diretrizes do disturbio do metabolismo mineral e
6sseo na doenca renal cronica da crianca
Brazilian Guidelines for bone and mineral disorders in CKD children

Tabela3  VALORES SERICOS NORMAIS DE CA TOTAL,
CA 16NICO E P COM RELACAO A IDADE
Idade (Crﬁ;j’(}ﬁ; frf] :T?Q;/CL? P (mg/dL)
0-11 meses 8,8-11,3 1,22-1,40 4,8-74
1-b anos 9,4-10,8 1,22-1,32 4,5-6,5
6-12 anos 9,4-10,3 1,15-1,32 3,6-b,8
13-20 anos 8,8-10,2 1,12-1,30 2,3-4,5

] Bras Nefrol 2011;33(2):189-247

Anexos 56



Anexo D — Valores de referéncia de hemoglobina sérica

National Institute for
Health and Clinical Excellence

Issue date: February 2011

Anaemia management in
people with chronic kidney
disease

This guideline updates and replaces
NICE clinical guideline 39

NICE clinical guideline 114

Developed by the National Clinical Guideline Centre

National Institute for Health and Clinical Excellence

MidCity Place
71 High Holborn
London WC1V 6NA

www.hice.org.uk

e The correction to normal levels of Hb with ESAs is not usually
recommended in people with anaemia of CKD.
— Typically maintain the aspirational Hb range between 10 and 12 g/dI for
adults, young people and children aged 2 years and older, and between

9.5 and 11.5 g/dl for children younger than 2 years of age, reflecting the
lower normal range in that age group.
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Anexo E — Normas de publicagcdo do periédico

e  Oxford Journals Medicine Nephrology Dialysis Transplantation For Authors

INSTRUCTIONS TO AUTHORS

Note to authors:
ALL ARTICLES MUST BE SUBMITTED ONLINE. Once you have prepared your manuscript
according to the Instructions below, Please pay particular attention to the sections on Conflict

of Interest Declaration and Figure Preparation.

Please visit http://mc.manuscriptcentral.com/ndt to submit to NDT. Instructions on submitting

your manuscript online can be viewed here.

NDT - Basic and Clinical Science is an official publication of the European Renal Association-
European Dialysis and Transplant Association. NDT publishes Editorials, Reviews and original
research. Rapid communications, exceptional cases and online E-letters to the Editor
commenting on papers previously published in the journal are also considered.

Only single patient and small case-series providing novel insights — ranging from cellular or
molecular levels to the clinical level — or papers describing novel clinical observations will be

accepted for publication in NDT.

NDT  may accept high-quality, peer-reviewed supplements. Please contact

supplements@oup.com in the first instance for further information. Abstracts from the annual

ERA-EDTA congress are published as a supplement to NDT each vyear.

NDT only accepts online submissions. Please visit http://mc.manuscriptcentral.com/ndt.

You will also find more complete submission instructions at this site.

Each author should have participated sufficiently in the work to take public responsibility for
the content. This participation must include:

Conception or design, or analysis and interpretation of data, or both.

Drafting the article or revising it.
Providing intellectual content of critical importance to the work described.
. Final approval of the version to be published. (See Br Med J 1985; 291: 722-723.)

>N
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Manuscripts should bear the full name and address, with telephone, fax, and email of the
author to whom the proofs and correspondence should be sent (corresponding author). For all

authors, first name and surname should be written in full.

In a covering letter, the individual contribution of each co-author must be detailed. This letter
must contain the statement: 'the results presented in this paper have not been published
previously in whole or part, except in abstract form'. Should your manuscript be accepted for

publication, you will be required to give signed consent for publication (see copyright section).

On acceptance, the corresponding author will be advised of the approximate date of receipt of

proofs. Proofs must be returned by the author within 48 hours of receipt.

To accelerate publication, only one set of PDF proofs is sent to the corresponding author by
email. This shows the layout of the paper as it will appear in the Journal. It is, therefore,
essential that manuscripts are submitted in their final form, ready for the printer. Proof-reading
must be limited to the correction of typographical errors. Any other changes involve time-
consuming and expensive work and may not be permitted at this stage. If additions are
necessary, these may be made at the end of the paper in a Note in Proof. Major changes may

be subject to editorial approval.

Authors are referred to the statement on uniform requirements for manuscripts submitted to
biomedical journals prepared by an international committee of medical journal editors. (Br Med
J 1982; 284: 1766-1770, Ann Intern Med 1982; 96: 766-771.)

Protection of Human Subjects and Animals in Research

When reporting experiments on animals, authors should indicate whether the institutional and
national guide for the <care and use of Ilaboratory animals was followed.
In particular, NDT recommends compliance with the DIRECTIVE 2010/63/EU of the European

Parliament for authors submitting from the European area, and compliance with the Guide for

the Care and Use of Laboratory Animals for non-European authors.

When reporting experiments on human subjects, authors should indicate whether the
procedures followed were in accordance with the ethical standards of the responsible
committee on human experimentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2000 (5). If doubt exists whether the research was
conducted in accordance with the Helsinki Declaration, the authors must explain the rationale
for their approach and demonstrate that the institutional review body explicitly approved the

doubtful aspects of the study.

Language Editing

Particularly if English is not your first language, before submitting your manuscript you may
wish to have it edited for language. This is not a mandatory step, but may help to ensure that
the academic content of your paper is fully understood by journal editors and reviewers.
Language editing does not guarantee that your manuscript will be accepted for publication. If

you would like information about such services please click here. There are other specialist

Anexos 99


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:276:0033:0079:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:276:0033:0079:EN:PDF
http://www.nap.edu/catalog.php?record_id=12910
http://www.nap.edu/catalog.php?record_id=12910
http://www.oxfordjournals.org/for_authors/language_services.html

language editing companies that offer similar services and you can also use any of these.

Authors are liable for all costs associated with such services.

All tables must be numbered consecutively and each must have a brief heading describing its
contents. Any footnotes to tables should be indicated by superscript characters. Tables must be

referred to in the main text in running order. All tables must be simple and not duplicate

information given in the text.

Please be aware that the requirements for online submission and for reproduction in the journal
are different: (i) for online submission and peer review, please upload your figures either
embedded in the word processing file or separately as low-resolution images (.jpg, .tif, .gif or.
eps); (ii) for reproduction in the journal, you will be required after acceptance to supply high-
resolution .tif files (1200 d.p.i. for line drawings and 300 d.p.i. for colour and half-tone
artwork) or high-quality printouts on glossy paper. We advise that you create your high-
resolution images first as these can be easily converted into low-resolution images for online

submission.

We would encourage authors to generate line figures in colour using the following colour

palette:

Blue (CMYK definition - 96/60/2/1 / RGB definition - 0/101/172)
Orange (CMYK  definition - 0/71/88/0 / RGB  definition - 243/110/53)
Pink (CMYK definition - 0/100/50/0 / RGB definition - 237/20/90)
Yellow (CMYK  definition - 1/29/94/0 / RGB definition - 249/185/40)
Green (CMYK definition - 77/10/96/2 / RGB definition - 59/162/75)
Magenta (CMYK  definition - 65/98/28/25 / RGB definition -  97/33/94)

In order to have consistency throughout the journal, the publishers reserve the right to re-
draw figures, where necessary, with the appropriate colours from the palette. Authors will have
an opportunity to correct inappropriate changes at the proof correction stage.

For useful information on preparing your figures for publication, go to
http://cpc.cadmus.com/da/index.jsp. Figures will not be relettered by the publisher. The

journal reserves the right to reduce the size of illustrative material. Any photomicrographs,
electron micrographs or radiographs must be of high quality. Wherever possible, photographs
should fit within the print area of 169 x 235 mm (full page) or within the column width of 82
mm. Photomicrographs should provide details of staining technique and a scale bar. Patients
shown in photographs should have their identity concealed or should have given their written
consent to publication. Normally no more than six illustrations will be accepted for publication
in the print issue without charge.
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Image acquisition and analysis

If primary experimental data are presented in the form of a computer-generated image any
editing must be described in detail. A linear (rather than sigmoidal) relationship between signal
and image intensity is assumed. Unless stated otherwise, it will be assumed that all images are

unedited.

Inappropriate manipulation of images to highlight desired results is not allowed. Please adhere
to the following guidelines to accurately present data:
e No specific feature within an image may be enhanced, obscured, moved, removed, or
introduced.

e The grouping of images from different parts of the same gel, or from different gels, fields, or
exposures (ie, the creation of a "composite image") must be made absolutely explicit by the
arrangement of the figure (ie, using dividing lines) and explained in the figure legend.
¢ Adjustments of brightness, contrast, or colour balance are acceptable if they are applied to
the whole image and as long as they do not obscure, eliminate, or misrepresent any
information present in the original, including the background.
¢ Non-linear adjustments (eg, changes to gamma settings) must be disclosed in the figure
legend.

¢ Alteration of brightness or contrast that results in the disappearance of any features in a gel
(either bands or cosmetic blemishes) or similar alterations in other experimental images is

strictly forbidden.

Authors should retain unprocessed images and metadata files, as the Journal may request
them during manuscript evaluation, and/or after publication should there be a query relating to
a specific figure. Files that have been adjusted in any way should be saved separately from the
originals, in a non-compressed format. Compressed formats, such as JPG, should only be used
for presentation of final figures, when requested, to keep file sizes small for electronic
transmission. The Journal reserves the right to use image analysis software on any submitted

image.

Authors should not use abbreviations in headings and figure legends should be comprehensive
without extensive repetition of the Subjects and Methods section. Authors are advised to

refrain from excessive use of uncommon abbreviations, particularly to describe groups of

patients or experimental animals.

Non-proprietary (generic) names of products should be used. If a brand name for a drug is
used, the British or International non-proprietary (approved) name should be given. The
source of any new or experimental preparation should also be given.
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The references should be numbered in the order in which they appear in the text. References

to published abstracts should be mentioned in the text but not in the reference list.

At the end of the article the full list of references should give the name and initials of all
authors unless there are more than six, when only the first three should be given followed by
et al. The authors' names should be followed by the title of the article, the title of the Journal
abbreviated according to the style of Index Medicus, the year of publication, the volume
number and the first and last page numbers. References to books should give the title of the
book, which should be followed by the place of publication, the publisher, the year and the

relevant pages.

EXAMPLES
1. Madaio MP. Renal biopsy. Kidney Int 1990; 38: 529-543

Books:
2. Roberts NK. The cardiac conducting system and the His bundle electrogram. Appleton-
Century-Crofts, New York, NY: 1981; 49-56

Chapters:
3. Rycroft RJG, Calnan CD. Facial rashes among visual display unit (VDU) operators. In: Pearce
BG, ed. Health hazards of VDUs. Wiley, London, UK: 1984; 13-15

Note: In the online version of NDT, there are automatic links from the reference section of
each article to Medline. This is a useful feature for readers, but is only possible if the references
are accurate. It is the responsibility of the author to ensure the accuracy of the references in

the submitted article. Downloading references direct from Medline is highly recommended.

Supporting material that is not essential for inclusion in the full text of the manuscript, but
would nevertheless benefit the reader, can be made available by the publisher as online-only
content, linked to the online manuscript. There is no charge for the publication of online-only
supplementary data/tables/figures. Such material should not be essential to understanding the
conclusions of the paper, but should contain data that is additional or complementary and
directly relevant to the article content. Such information might include more detailed methods,
extended data sets/data analysis, or additional figures (including colour).

All text and figures must be provided in suitable electronic formats (instructions for the
preparation of Supplementary material can be viewed here). All material to be considered as
Supplementary material must be submitted at the same time as the main manuscript for peer
review. It cannot be altered or replaced after the paper has been accepted for publication.
Please indicate clearly the material intended as Supplementary material upon submission. Also
ensure that the Supplementary material is referred to in the main manuscript where necessary.
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Colour illustrations are accepted, but the authors will be required to contribute to the cost of
the reproduction. Colour figures will incur a printing charge of £350/$600/€525 each (this does

not apply to invited contributions).

Orders from the UK will be subject to the current UK VAT charge. For orders from elsewhere in
the EU you or your institution should account for VAT by way of a reverse charge. Please

provide us with your or your institution’s VAT number.

Illustrations for which colour is not essential can be reproduced as black and white images in
the printed journal and, additionally, in colour as online Supplementary material. This option is
not subject to colour charges. Authors should indicate clearly that they would like to take up
this option in the covering letter and on the figures. The availability of additional colour images
as Supplementary material should be mentioned where relevant in the main text of the
manuscript. Instructions on how to submit colour figures as Supplementary material can be

viewed online.

Please note that the journal now encourages authors to complete their copyright

licence to publish form online

Upon receipt of accepted manuscripts at Oxford Journals authors will be invited to complete an

online copyright licence to publish form.

Please note that by submitting an article for publication you confirm that you are the
corresponding/submitting author and that Oxford University Press ("OUP") may retain your
email address for the purpose of communicating with you about the article. You agree to notify
OUP immediately if your details change. If your article is accepted for publication OUP will
contact you using the email address you have used in the registration process. Please note that

OUP does not retain copies of rejected articles.

It is a condition of publication in the Journal that authors grant an exclusive licence to the
Journal, published by Oxford University Press on behalf of the European Renal Association-
European Dialysis and Transplant Association. This ensures that requests from third parties to
reproduce articles are handled efficiently and consistently and will also allow the article to be as
widely disseminated as possible. In assigning the licence, authors may use their own material
in other publications provided that the Journal is acknowledged as the original place of
publication and Oxford University Press is notified in writing and in advance.

If any tables, illustrations or photomicrographs have been published elsewhere, written consent
for re-publication (in print and online) must be obtained by the author from the copyright
holder and the author(s) of the original article, such permission being detailed in the cover
letter.
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All authors must make a formal declaration at the time of submission indicating any potential
conflict of interest. This is a condition of publication and failure to do so will dealy the review
process. Such declarations might include, but are not limited to, shareholding in or receipt of a
grant, travel award or consultancy fee from a company whose product features in the
submitted manuscript or a company that manufactures a competing product.

You will be required to provide this information during the online submission
process.

In addition, in the interests of openness, ALL papers submitted to NDT MUST include a
‘Transparency declarations’ section (which should appear at the end of the paper, before the
‘References’ section) within the article. We suggest authors concentrate on transparency
declarations (i.e. conflicts of interest) of a financial nature, although relevant non-financial

disclosures can also be made.

Authors should either include appropriate declarations or state ‘None to declare’. Importantly,
the declarations should be kept as concise as possible, should avoid giving financial details
(e.g. sums received, numbers of shares owned etc.), and should be restricted to declarations
that are specific to the paper in question. Authors will of course need to consider whether or
not the transparency declarations need to be amended when revisions are submitted.

Please click here to consult the COPE guidelines on conflict of interest. The editors’ declarations

of interest statements can also be viewed online.

The NDT editorial team reserves the right to use CrossCheck. CrossCheck is an initiative
started by CrossRef to help its members actively engage in efforts to prevent scholarly and

professional plagiarism.

Original Articles

Word count: maximum 3500 words, including abstract but excluding references, tables and
figures.
Keywords: maximum 6

References: maximum 60

The order of original articles should be as follows:

1. Title page including the title (please bear in mind that we prefer a title to be concise yet eye-
catching) and details of all authors, including first or given name, and affiliation;
2. On a separate page an abstract of ~250 words. It should consist of four paragraphs labelled
‘Background', ‘Methods', “Results' and ‘Conclusions'. They should briefly describe,
respectively, the problems being addressed in this study, how the study was performed, the
salient results and what the authors conclude from the results.
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3. Keywords: no more than 6, in alphabetical order, characterizing the scope of the paper, the
principal materials, and main subject of work.
4. Provide a short summary of max 3-4 sentences pointing out the main message of the paper.
5. On a new page: Introduction, Subjects and Methods, Results, Discussion,
Acknowledgements, References, Tables, Legends to figures and Figures. All pages should be
numbered consecutively commencing with the title page. Headings (Introduction; Subjects and
Methods, etc) should be placed on separate lines. It is important that authors number
their pages prior to submission as reviewers will refer to particular pages when

providing their comments on the manuscript.

Any statistical method must be detailed in the Subjects and Methods section, and any not in

common use should be described fully or supported by references.

CUTTING EDGE RENAL SCIENCE

Editorials/Commentaries: In Focus (on invitation)

Word count: maximum 2500; authors may include up to 2 figures or tables
Keywords maximum 5
References: max 30
(The editor may slightly change the number of words/ references according to the particular

commentary he will commission)

These editorials are usually solicited by the editors but may also be submitted without

invitation on topics published in NDT; they should be topical and highly focused.

Reviews: Basic science and translational nephrology (on invitation)

Word count: maximum 3500; authors may include up to 4 figures or tables
Keywords: maximum 5

References: max 50

These reviews are usually solicited by the editors and are intended to highlight a recent basic

science article, discussing the potential clinical relevance of the research developments.

Reviews: Clinical science and outcome research in nephrology (on

invitation)

Word count: maximum 3500 words Keywords: maximum 5 and subheadings are required

References: max 20

All reviews in CUTTING EDGE RENAL SCIENCE are usually on invitation by the editors.

NDT PERSPECTIVES

Education Series on Clinical Epidemiology
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Series Editors: Friedo Dekker & Kitty Jager
Word count: maximum 3000 words; authors may include up to 4 figures or tables

Keywords: maximum 5

References: max 30

Guidelines endorsements and updates, guidelines commentaries and

position statements

Series Editor: Wim Van Biesen

Word count: maximum 3000; authors may include up to 4 figures or tables
Keywords: maximum 5

References: max 30

A multi-centric group of authors can propose to adapt an existing guidelines from another

guideline issuing body to guidelines@era-edta.org. This adaptation can be done to make it

more suitable for the specific area of nephrology, or the European context. An update on
existing guidelines can also be done if new evidence with substantial impact becomes available.
A position statement is a document wherein a group of experts express its view on a topic

where there is no strong evidence basis and differing views among experts.

In the introduction of the paper, the authors should clearly state why an
update/commentary/adaptation is needed, and what the precise scope of the document is. It
should be clearly indicated what the original guideline is, and what the adapted version is

(statements with grading). After each statement, a rationale should be provided.

All papers will be evaluated by 3 members of the ERBP advisory board and 3 external

reviewers.

All reviews in NDT Perspectives are usually on invitation by the editors.

Polar Views in Nephrology

This new section will comprise invited reviews of controversial issues developed by two

opponents, each taking their point of view.

Polar Views will be organized as follows:

1. Two authors will be invited to write a review on a given topic (up to 2000 words, no more

than 30 references, up to 2 tables or figures);

2. Both articles will be reviewed and briefly commented on by the author of the opposite view
point (up to 400 words);

3. Subsequently the reviews and opposing author comments will be passed to a moderator,

who will appraise the two reviews and comments, and summarize the content of the
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controversy (up to 2000 words, up to 20 vrefs and 1 table or figure).

Readers with an idea for a Polar View article should feel free to contact the Editor-in-Chief with

their suggestion.

Reviews - Ideas, Hypotheses and Confutations in Nephrology

This section will deal with new proposed scientific hypotheses and/or confuted new and old
hypotheses, in the form of full reviews (up to 3500 words, up to 50 references and up to 4
tables/figures).

This section envisages up to 4 reviews per year, on invitation only.

At the Bench to Bedside Transition (Exceptional Cases)

Exceptional cases should provide unique insight into the pathophysiology of disease or describe
novel clinical observations. Descriptions of rare diseases will only be considered if they provide

new information about the condition. All other case reports should be submitted to CKJ.

Word count: maximum 1000 words; authors may include maximum 1-2 figures or tables
Keywords: maximum 5

References: max 10

The order of case reports should be as follows:
1. Title page giving details of all authors, including first or given name, and affiliations.
2. On a separate page an abstract of 100 words summarizing the case and its importance.
3. Keywords (not more than 4), in alphabetical order, characterizing the case.
4. On a new page: Background, Case Report(s), Discussion, Acknowledgements, References,
Tables, Legends to figure and Figures. All pages should be numbered consecutively
commencing with the title page. Headings (Introduction; Case Report(s), etc) should be placed
on separate lines. It is important that authors number their pages prior to submission as

reviewers will refer to particular pages when providing their comments on the manuscript.

Letters to the Editor (E-Letters)

Word count: maximum 450 words

References: maximum 5, including the reference to the original source

NDT no longer accepts ‘Letters to the Editor’ for publication in an issue of the journal. However,
correspondence relating to a recently published article can now be submitted electronically
through our 'eletters' facility. This can be accessed through the NDT website. Correspondents
should access the relevant article on this site and use the 'submit an eletter about this article'
button. This is the only route for submission of correspondence relating to published articles.
Readers submitting a letter by post or email to the editor relating to a published article will be

directed to submit them electronically.

The advantage of the eletter facility is that letters from readers are put on-line within a few
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days of submission. When an eletter is put on-line the author of the original article
automatically receives notification that a comment has been submitted and is invited to
respond promptly. The eletters are checked regularly and selected eletters are published

subsequently in the Journal.

NDT authors have the option to publish their paper under the Oxford Open initiative; whereby,
for a charge, their paper will be made freely available online immediately upon publication.
After your manuscript is accepted the corresponding author will be required to accept a
mandatory licence to publish agreement. As part of the licensing process you will be asked to
indicate whether or not you wish to pay for open access. If you do not select the open access
option, your paper will be published with standard subscription-based access and you will not
be charged.

You can pay Open Access charges using our Author Services site. This will enable you to pay
online with a credit/debit card, or request an invoice by email or post. Open access charges can
be viewed here in detail; discounted rates are available for authors based in some developing

countries (click here for a list of qualifying countries).

Orders from the UK will be subject to the current UK VAT charge. For orders from the rest of
the European Union, OUP will assume that the service is provided for business purposes. Please
provide a VAT number for yourself or your institution and ensure you account for your own

local VAT correctly.

The above Open Access charges are in addition to any page charges and colour charges that
might apply.

Authors will be charged £70/$133/€105 for every excess page. Excess page charges will be

charged for articles that exceed: 5 pages for an Original Article, 3 pages for an Exceptional
Case or Special Communication, and 1 page for a Letter.

Exceptional Cases must be 3 pages or less, and the standard length of a Letter to the Editor is
450 words. A printed page is ~850 words, but pro rata reductions in the length of the text
must be made for tables, figures and illustrations.

It is the authors’ responsibility to check their proof page extent and act accordingly if they are
do not wish to be charge for excess pages. Orders from the UK will be subject to the current
UK VAT charge. For orders from elsewhere in the EU you or your institution should account for
VAT by way of a reverse charge. Please provide us with your or your institution’s VAT number.
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The authors will receive electronic access to their paper free of charge. Additional printed
offprints may be obtained in multiples of 50. Rates are indicated on the order form, which must

be returned with the proofs.

For information about this journal's policy, please visit our Author Self-Archiving policy page.
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Apéndice A — Fluxograma da metodologia seguida

A. Submissdo ao Comité de
Etica em Pesquisa Médica
Humana e Animal do HC-
UFG

- >

B. Registros da Hemodidlise:
identificadas todas as
criangas/adolescentes atendidas
pelo servigco entre
01-01-09 e 31-12-10

v

C. SAMIS = Analisar os prontuarios
dos sujeitos identificados em “B”,
recuperando os dados das fichas

de “Evolucdo médica mensal”

v

D. Confecc¢éo do banco de dados
em software Microsoft Excel® 2010

e

E. Andlise estatistica dos dados
usando software IBM SPSS® 20

— =

F. Discusséo dos resultados;
Elaboracéo de artigo cientifico;
Finalizagéo da Dissertacao de

Mestrado

Anexos 71



