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CAMPOQOS, T.C.O. Doenca renal crénica em criangas nascidas com muito baixo
peso. 2020. 65 f. Dissertacdo (Mestrado em Ciéncias da Saude), Universidade
Estadual de Londrina, Londrina, 2020.

RESUMO

A associacdo de prematuridade extrema e baixo peso ao nascer com doenca renal
cronica na idade adulta tem sido evidenciada por um crescente numero de
publicacdes. No entanto, ainda sdo escassos 0s estudos que buscam identificar a
doenca nos primeiros anos de vida, especialmente em suas fases iniciais. O objetivo
deste trabalho foi avaliar a funcéo renal em criancas nascidas de muito baixo peso
(abaixo de 1500 gramas) seguidas ambulatorialmente e identificar possiveis fatores
associados a doenca renal cronica. Com esta finalidade, foi realizado um estudo
transversal selecionando pacientes de 2 meses a 10 anos de idade, atendidos
consecutivamente em ambulatério de seguimento de neonatologia de hospital
terciario no periodo de um ano. O desfecho primario foi doenca renal crénica
definida pelos critérios internacionais (Kidney Diseases: Improving Global Outcomes)
e foram analisados fatores maternos e neonatais associados, desfechos secundérios
e medidas ultrassonograficas. Dos 90 pacientes incluidos, 57 (63,3%) preencheram
critérios para doenca renal cronica. Destes, 31 eram menores de 2 anos. Proteinuria
foi encontrada em 39 (43,3%) e albuminuria moderada em 23 criancas (25,6%). Nao
houve correlagdo significativa entre a estimativa de taxa de filtragdo glomerular e
medidas ultrassonograficas. O grupo de doentes renais cronicos apresentou menor
idade gestacional (P=0,032), menor peso de nascimento (P=0,032) e maior escore
de gravidade neonatal (SNAPPE, P=0,018). Outros fatores neonatais associados
foram o uso de amicacina (p=0,022), dobutamina (p=0,008) e hemorragia
intracraniana (p=0,008). Dislipidemia foi encontrada em 52 pacientes (57,8%) sem
diferenca significativa entre os grupos. Dos pacientes com dislipidemia, apenas 6
eram obesos e 4 estavam na faixa de sobrepeso. Os resultados apontam uma alta
frequéncia de doenca renal cronica e dislipidemia em criangcas nascidas de muito
baixo peso. A proteindria se mostrou como importante fator no diagndstico de
doenca renal crbnica mostrando predominancia a albumindria isoladamente. O
estudo alerta para a necessidade de um olhar atento, desde a primeira infancia, para
a saude renal neste grupo de pacientes, posto que o diagndstico e as estratégias de
intervencdo nos estagios precoces podem impactar de forma significativa a historia
natural da doenca.

Palavras-chave: Doenca renal crénica (DRC). Recém-nascido de muito baixo peso
(RNMBP). Proteinuria. Albuminuria. Crianca.



CAMPQOS, T.C.O. Chronic kidney disease in children born with very low weigth.
2020. 65 p. Dissertation. (Mestrado em Ciéncias da Saude) — Universidade Estadual
de Londrina, Londrina, 2020.

ABSTRACT

Growing number of publications show that extreme prematurity and very low birth
weight are associated with chronic kidney disease in adult life. Fewer studies,
however, demonstrate the identification of the disease in the first years of life,
especially in its early stages. The aim of this survey was to evaluate kidney function
in child born with very low birth weight (under 1500 grams) followed up at ambulatory
setting and identify possible associated factors with chronic kidney disease. For this
purpose, a cross-sectional study was performed selecting patients from 2 months to
10 years attended consecutively in outpatient neonatology within one year. The
primary outcome was chronic kidney disease according to Kidney Disease: Improving
Global Outcomes definitions. Associated factors, ultrasonographic measurements
and secondary outcomes were analyzed. Of 90 patients selected, 57 patients
(63,3%) met criteria for chronic kidney disease. Of these, 31 were under 2 years of
age. Proteinuria was found in 39 children of the 90 enrolled (43,3%) and moderated
albuminuria in 23 (25,6%). There was no strong correlation between estimated
creatinine clearance and ultrasonographic measures. Chronic kidney disease group
had lower gestational age than the normal group (p=0,032) as well as lower birth
weight (p=0,032) and higher severity score (SNAPPE, p=0,018). Additional
associated neonatal factors were the use of amikacin (p=0,022), dobutamine (p=
0,008), and intracranial hemorrhage (p=0,008). Dyslipidemia was diagnosed in 52
patients (57,8%) without significant statistical difference between groups. Of the
patients with dyslipidemia, only 6 were obese and 4 were in the overweight range.
The results point to high presence of chronic kidney disease and dyslipidemia in very
low birth weight children. Proteinuria was an important factor in defining chronic
kidney disease in very low birth weight patients and showed predominance to
albuminuria alone. This study alert for the need of an accurate look at kidney health
in this specific group, since early infancy, considering that the diagnosis and
intervention strategies in the first stages can significantly impact the natural history of
the disease.

Keywords: Chronic kidney disease (CKD). Very low birth weight (VLBW).
Proteinuria. Albuminuria. Child.
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1 INTRODUCAO

Nas ultimas décadas, os avancos no campo da perinatologia impactaram de forma
positiva a sobrevida dos recém nascidos de muito baixo peso (RNMBP, peso de nascimento
<1500g). Um grande percentual destes pacientes, no entanto, sobrevive com importante
morbidade, com influéncia em diferentes érgaos e sistemas (HORBAR et al., 2012; STOLL
et al., 2015). As consequéncias da prematuridade e do baixo peso ao nascer podem ser,
desde sutis alteracdes laboratoriais, a grave comprometimento da qualidade de vida.

Dentre os desfechos de morbidade nesta populacdo, sdo amplamente estudados a
doenca pulmonar crénica do recém-nascido e a encefalopatia, patologias com clara relacédo
causal com a prematuridade.

Atualmente, no entanto, tém-se destacado que doencas crbnicas, responsaveis por
significativa repercussdo na morbimortalidade mundial, como distirbios metabdlicos,
doencas cardiovasculares e doenca renal crbnica estdo associadas a fatores de risco
perinatais. A Organizacdo Mundial de Saude (OMS) propde uma abordagem ao longo de
toda a trajetoria de vida para a promogao universal da saude e esforgos tém sido realizados
para a identificacdo de fatores de risco para doengas cronicas ja na infancia (KURUVILLA et
al., 2018).

O paradigma das origens desenvolvimentistas no processo de saude e doenca
(Development Origins of Healthy and Disease - DOHaD), também chamada de programacéo
fetal ou programacdo desenvolvimentista, remete a estudos dos anos 70, propondo a
relacdo do ambiente precoce perinatal, desde as condi¢des intrauterinas, com o
desenvolvimento de doengas cronicas futuras. Esta area de pesquisa tem emergido como
campo de destaque devido ao seu enfoque preventivo, que traz significativos ganhos sociais
e econbmicos em patologias de grande prevaléncia (GLUCKMAN; HANSON; BUKLIJAS,
2010).

1.1 Doencga Renal Cronica

Das doencgas cronicas estudadas, a doenca renal é area particularmente desafiadora
por seu curso silencioso e assintomético nas fases iniciais, demandando estratégias de
deteccao precoce e especial atencdo a grupos de risco.

A prevaléncia global da doenca renal crénica (DRC) tem aumentado de forma
exponencial nas ultimas décadas e o niumero de pacientes em terapia renal substitutiva, que
atualmente excede 2,5 milhdes em todo o mundo, tem a projecdo de alcancar 5,4 milhdes

em 2030. Além da repercussdo significativa na mortalidade, a DRC traz sérias
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consequéncias a qualidade de vida e impacta de forma contundente indices como anos de
vida com deficiéncia e anos de capacidade produtiva (BIKBOV et al., 2020).

Esforcos internacionais tem sido promovidos desde 2002 com o intuito de padronizar
definicbes e classificacdo possibilitando uma linguagem cientifica universal e melhorando a
promocao de politicas de saude adequadas para a saude renal (HOGG et al., 2003). Em
2012, a National Kidney Fundation (NKF), em seu guideline, definiu o termo Doenca Renal
Croénica (DRC) pela presenca de anormalidades de funcédo e/ou estrutura dos rins por mais
de trés meses com implicacdo para a saude do individuo. Esta definicao se aplica a todas as
faixas etarias, incluindo a infantil, sendo que a condi¢do de duracdo acima de trés meses
ndo se aplica a recém-nascidos e criancas abaixo de trés meses de idade (KIDNEY
DISEASE: IMPROVING GLOBAL OUTCOMES (KDIGO) CKD WORK GROUP, 2013).

O clearance de creatinina continua sendo o método mais pratico e acessivel para a
avaliacdo da taxa de filtragdo glomerular e a diretriz atual do Kidney Diseases: Improving
Global Outcomes (KDIGO) propde uma classificacdo da DRC de acordo com o clearance e

a albumindria.

Categorias dos niveis de albumintria
Descrigao e intervalo

A1 A2 A3
N°'f"a.' Aumento Aumento
paraigelro moderado grave
aumento
<30 mg/g 30-300 mg/g >300 mg/g
<3 mg/mmol 3-30 mg/mmol >30 mg/mmol

G1 Normal ou alto =90 Monitorizar

G2 | Diminuigo ligeira 60-89 Monitorizar | Referenciar*

G3a | Diminuigdo moderada 45-59 Monitorizar

G3b | Diminuigao pouco severa| 30-44

Descrig¢ao e intervalo

G4 | Diminuicdo grave 15-29

G5 | Faléncia renal <15

Categorias de GFR (ml/min/ 1.73m3?)

Figura 1. Classificacdo da DRC de acordo com a diretriz atual do Kidney Diseases:
Improving Global Outcomes (KDIGO) (KIDNEY DISEASE: IMPROVING GLOBAL
OUTCOMES (KDIGO) CKD WORK GROUP, 2013)
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Em criancas, a classica formula de estimativa do clearance de creatinina, conhecida
por formula de Schwartz, foi publicada em 1976 e amplamente utilizada desde entédo
(SCHWARTZ et al., 1976). A formula consiste na estimativa da taxa de filtracdo glomerular
(TFG) em ml/min/1,73m? de superficie corpérea, baseando-se em uma constante K, estatura
em centimetros e creatinina plasmatica em mg/dL (K x estatura / creatinina plasmética). A
constante K varia de acordo com a faixa etaria (recém-nascidos a termo até 1 ano de idade
= 0,45, recém-nascidos prematuros até 1 ano de idade= 0,33, criancas de 1 ano até
adolescéncia= 0,55) (SCHWARTZ et al., 1976; BRION et al., 1986).

Em 2009, propbés-se constante Unica (K=0,413), através de uma revisdo
considerando criangas acima de 1 ano de idade e realizagdo de dosagem de creatinina pelo
método enzimatico e ndo mais a classica reacédo de Jaffé (SCHWARTZ et al., 2009). Esta
nova equacao é conhecida como Schwartz atualizada (new Schwartz), Schwartz para a
beira do leito (bedside Schwartz) ou ainda bedside IDMS-traceable Schwartz devido a
recomendacao, pela NKF, de seu uso para métodos de dosagem de creatinina com
padronizagcdo comparativa a referéncia IDMS (isotope dilution mass spectrometry).
(STAPLES et al., 2010; DE SOUZA et al., 2012).

Além da férmula pediatrica especifica, o documento do KDIGO cita algumas
particularidades na definicAo da doenca renal crénica. Em criangcas menores de 2 anos, a
classificacdo de acordo com os valores absolutos de taxa de filtragdo glomerular em adultos
(categorizagdo G1-5) ndo se aplica, pois nesta faixa etaria ha uma elevagéo fisiologica,
gradual e ndo linear da mesma. A diretriz recomenda a comparacdo com valores de
referéncia para cada faixa etaria baseando-se em desvio padréo. Sao consideradas taxas
de filtragdo glomerular moderadamente reduzidas aquelas menores que 1 desvio padréo da
média para idade e gravemente reduzidas as menores que 2 desvios padrao da média para
idade. A referéncia mais exaustiva envolvendo criangcas nascidas a termo e prematuros
utilizou o padréo ouro do clearance de inulina e é citada na diretriz internacional propondo
médias e desvio padrdo estratificadas por idade (SCHWARTZ; FURTH, 2007).

De forma similar, valores normativos para cada faixa etaria devem ser utilizados
como referéncia comparativa para proteintria (KIDNEY DISEASE: IMPROVING GLOBAL
OUTCOMES (KDIGO) CKD WORK GROUP, 2013; GEORGE VAN DER WATT, FIERDOZ
OMAR, ANITA BRINK; MCCULLOCH, 2016).

Uma especificidade bastante singular citada para a pediatria € a valorizacao da
proteindria, ndo apenas albuminuria, na definicdo e classificacdo de doenca crénica devido a
importancia da proteinuria tubular. A proteindria € considerada o fator de risco de maior peso
na progressdo da doenca renal em criangas, independente de sua causa. Um estudo
multicéntrico empreendido desde 2005, publicou resultados recentes que corroboram a

valorizagdo da proteinuria (raz&o proteindria por creatinina urindria em amostra isolada)
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como marcador progndstico equivalente a albumindria, acelerando a queda de taxa de
fitracdo glomerular e a necessidade de terapia de substituicAo renal em criangcas e
adolescentes (FUHRMAN et al., 2017).

1.2 Baixo peso ao nascer e a Doenca Renal Cronica

Em 1988, a hipotese de que a restricdo de crescimento intrauterino resultava em
reducdo do numero de néfrons ao nascer, com possivel impacto futuro na nefropatia
cronica, foi apresentada de forma mais clara (BRENNER; GARCIA; ANDERSON, 1988).

Estudos posteriores detalharam que a maturagéo tubular e glomerular no neonato é
dependente da idade gestacional e da idade pds-natal. A nefrogénese se completa com 36
semanas de idade gestacional e mais de 80% dos néfrons se formam no terceiro trimestre.
Sendo assim, 0s recém-nascidos pré-termo extremos sao particularmente vulneraveis a
reducdo de massa renal e glomerular por nascerem em plena nefrogénese ativa (FAA et al.,
2012).

Como forte determinante no numero total de glomérulos, o peso ao nascimento
mostrou-se como variavel significativa e com proporcdo linear. Para cada kilograma de
aumento de peso ao nascimento foi demonstrado um aumento adicional de 260000 néfrons
por rim (HUGHSON et al., 2003).

O numero reduzido de néfrons pode levar a glomeruloesclerose a longo prazo devido
a hiperfiltracdo compensatéria, proteindria e ativagdo da via do sistema renina-angiotensina-
aldosterona. Tais alteragdes, ao longo do tempo, levam a esclerose adicional de néfrons
gerando um circulo vicioso que resulta em perda funcional progressiva (LUYCKX;
BRENNER, 2005; LUYCKX; SHUKHA; BRENNER, 2011).

A prematuridade extrema e 0 baixo peso ao nascer sdo assim fatores de risco
significativos para DRC (LUYCKX, 2017; STRITZKE et al., 2017). Especialmente na idade
adulta, este risco tem sido bem estabelecido. Em revisdo sistemética de estudos
observacionais, publicada em 2009, evidenciou-se a prematuridade extrema como fator de
risco para DRC em adultos com razdo de chances de 1,73 (WHITE et al., 2009). O estudo
de coorte neonatal de Helsinki publicou resultados de seguimento de longo prazo
evidenciando risco elevado da doengca em homens nascidos com baixo peso e associacao
com prematuridade na idade adulta em mulheres (ERIKSSON et al., 2018).

Considerando a manifestagdo da DRC na infancia, poucas pesquisas enfocam a
deteccdo em seus estagios precoces. A maior parte dos estudos de prevaléncia séo
baseados em uma reducéo significativa na TFG e alguns deles apresentam resultados
apenas dos pacientes que ja estdo em terapia renal substitutiva (ESBJORNER; BERG,;
HANSSON, 1997; ARDISSINO et al., 2003; TRAPOTE; IBANEZ; NAVARRO, 2010;
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ISHIKURA et al., 2013). Até o0 momento, ndo ha uma prevaléncia bem definida de DRC ou
de proteindria isolada no grupo de crian¢as nascidas com muito baixo peso.

Na populacéo geral, em idade escolar, a microalbumindria foi diagnosticada em 8,9 a
12,8% (NGUYEN et al., 2008; LARKINS; TEIXEIRA-PINTO; CRAIG, 2017). Em lactentes
esta prevaléncia € maior, 23,4%, porém a variabilidade dos resultados € elevada, tendo sido
sugeridas possiveis influéncias fisiolégicas que apontam para a necessidade de se rever 0s
valores de corte para este diagnéstico.

Em avaliacdo longitudinal de pacientes com 7 a 11 anos de idade, nascidos com
extremo baixo peso, houve menor tamanho renal e maiores niveis de uréia e cistatina C
comparando-se com 0s recém-nascidos a termo (STARZEC et al., 2016).

Recém-nascidos de baixo peso ao nascer (RNBP) mostraram maior pressao arterial
basal, taxa de filtragcdo glomerular menor e maior sensibilidade ao sal em comparacdo aos
seus pares nascidos a termo. A sensibilidade ao sal mostrou correlagdo com o tamanho
renal aferido ultrassonograficamente (SIMONETTI et al., 2008).

Além das alteracbes de funcdo glomerular, a fungcéo tubular parece também ser
impactada pela prematuridade e pela restricdo de crescimento. Modificagfes na reabsorgéo
tubular de fosfato com aumento de excrecdo de célcio concomitante foram demonstradas
em criancas em idade escolar nascidas com menos de 1000 gramas (RODRIGUEZ-
SORIANO et al., 2005) e o acompanhamento pés-natal de prematuros nascidos com menos
de 34 semanas de idade gestacional mostrou nefrocalcinose em 14% dos pacientes
(MOHAMED; IBRAHIEM; HAMEED, 2014). Tais resultados corroboram a necessidade de
um olhar atento para além da simples estimativa de filtragdo glomerular nestas populagfes
de risco, objetivando a percepgéo precoce de alteracdes subclinicas mais sutis.

Considerando as comorbidades frequentemente associadas a DRC, vale lembrar que
as origens precoces da doenca na idade adulta sdao também bem documentadas nas
patologias cardiovasculares, diabetes mellitus e sindrome metabdlica (BARKER, 1998;
WHINCUP et al., 2008; DE JONG et al., 2014; LUYCKX et al., 2017). A presenca destas
doencas acrescenta, de maneira expressiva, impacto na morbimortalidade em todo o
mundo.

O baixo peso ao nascer é associado a aterosclerose e influencia a remodelacdo
vascular por via metabdlica, epigenética e estresse oxidativo (VISENTIN et al., 2014). Um
estudo de caso controle publicado em 2017 mostrou, em pré-adolescentes com restricdo de
crescimento intrauterino, a presenca de alteragdes ecocardiograficas persistentes sugerindo
a manutencdo das modificacdes neonatais de remodelagdo cardiaca (SARVARI et al.,
2017).

Uma pesquisa brasileira conduzida com criancas de 2 anos nhascidas de MBP

mostrou a presenca alarmante de hipertensédo arterial em 57,5%, hipertrigliceridemia em
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22,6% e baixos niveis de HDL em 29,2%, além de hiperglicemia em 3,7% (HEIDEMANN;
PROCIANOY; SILVEIRA, 2019).

Considerando as evidéncias citadas, torna-se relevante o empenho na identificacdo
precoce destes pacientes de risco para doencas ndo transmissiveis tdo impactantes na
morbimortalidade geral.

O diagnéstico na faixa etaria pediatrica € especialmente desafiador devido ao
caréter silencioso e incipiente das alteracdes referidas, além das dificuldades técnicas como
a necessidade de padronizacdo de valores de referéncia apropriados para cada etapa deste
periodo marcado por constantes transformacdes fisiolégicas proprias de um ser em
crescimento e desenvolvimento. O beneficio das medidas profilaticas e terapéuticas nesta
fase pode ser, no entanto, muito mais impactante.

As intervencdes neonatais e suas influéncias na nefrogénese extrauterina tém sido
cada vez mais estudadas e a compreensdo aprofundada em diferentes desfechos.
Interessantes pesquisas tem sido empreendidas com o uso neonatal de farmacos de agéo
em processos inflamatérios, estresse oxidativo e fendmenos vasomotores buscando
determinar as consequéncias de tais abordagens na lesdo renal aguda e na evolugéo para
cronicidade (TOTH-HEYN; DRUKKER; GUIGNARD, 2000; ABITBOL; RODRIGUEZ, 2012).
O avanco na aplicacdo destas possiveis estratégias, no ambiente intra e extra uterino, pode
influenciar de forma determinante o curso natural da DRC.

Apesar do conhecimento adquirido até o momento, ndo ha ainda um protocolo
internacional para o seguimento renal e cardiovascular dos recém-nascidos de muito baixo
peso (peso abaixo de 1500 gramas). Persiste a duvida sobre quais parametros avaliar e em
gue periodicidade.

A necessidade de padronizacdo da avaliacdo renal neste grupo de pacientes é
premente e pode influenciar diretamente, ndo apenas a sobrevida, mas também a qualidade

de vida desta populacdo, em toda a sua trajetoria, desde a concepc¢ao até a maturidade.
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2 OBJETIVOS

2.1 Objetivo geral

Avaliar o diagnostico de doencga renal crbnica em criancas nascidas de muito baixo
peso (abaixo de 1500g) seguidos no Ambulatério de Especialidades do Hospital

Universitario de Londrina.

2.2 Objetivos especificos

a) avaliar funcao tubular

b) avaliar funcdo glomerular

C) investigar fatores perinatais associados

d) avaliar fatores cardiovasculares e metabdlicos associados

d) comparar o impacto de peso ao nascer e o da idade gestacional nos parametros
renais avaliados

e) aferir morfometria renal ultrassonograficamente e avaliar associacdo das medidas

com a presenca de doenca renal cronica
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3 METODOS

3.1 Populacéo de estudo e delineamento

O delineamento do presente estudo é transversal.

Foram avaliadas pontualmente as criancas nascidas de muito baixo peso (abaixo de
1500g) no Hospital Universitario de Londrina e acompanhadas em coorte ambulatorial no
Ambulatério de Especialidades. O Hospital Universitario de Londrina € um hospital terciario
e esta incluido na Rede Brasileira de Pesquisas Neonatais (RBPN) desde 2009, esta rede
multicéntrica inclui 20 servigcos em diferentes regifes do pais e esta associada a Vermont-
Oxford Network (VON), maior banco de dados prospectivo de recém-nascidos prematuros
do mundo, desde 2014. No ambulatério sédo atendidos anualmente em torno de 1000
pacientes, 0s quais sdo seguidos clinicamente pela neonatologia até os 10 anos de idade
com periodicidade de consulta variavel de acordo com a faixa etaria, com retorno minimo
anual.

Foram incluidos pacientes de ambos os sexos, com idade pds natal entre 2 meses e
10 anos. Como critério de exclusdo definiu-se as malformagBes congénitas de trato
genitourinério, parto realizado em outro servigo, prontuario incompleto e dificuldade cognitiva
na compreensdo do termo de consentimento pelo responsavel legal da crianga. O
fluxograma de selecdo encontra-se no Apéndice 1.

A amostragem foi de conveniéncia e foram avaliadas as criangas que preenchiam os
critérios de inclusdo do estudo, atendidas, consecutivamente, no ambulatério no periodo de
um ano (abril de 2018 a abril de 2019).

3.2 Variaveis analisadas

Os pacientes recrutados foram submetidos a avaliagdo clinica, laboratorial e
ultrassonogréfica, além de revisdo de prontuério neonatal.

As avaliacdes laboratoriais e ultrassonogréficas foram realizadas uma Unica vez, a
admisséo do paciente na pesquisa.

Os pacientes foram classificados quanto a idade gestacional e peso ao nascer de
acordo com a OMS (DIMES et al., 2012) em:

- Peso ao nascer: Muito baixo peso (MBP) menos de 1.500g, extremo baixo peso ao
nascer (EBP) menos de 1000g;

- ldade gestacional: A termo se entre 37 e 42 semanas de idade gestacional, pré-

termo se menor que 37 semanas de idade gestacional.
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A adequacao do peso para a idade gestacional considerou a curva de crescimento
de Fenton (FENTON, 2003). Classificando de acordo com percentis em:

- Peso adequado para a idade gestacional (AIG): entre os percentis 10 e 90;

- Pequeno para a idade gestacional (PIG): abaixo do percentil 10;

- Grande para a idade gestacional (GIG): acima do percentil 90.

Dados maternos (idade, escolaridade, estado civil, tabagismo, hipertensado arterial
crbnica ou gestacional, diabetes mellitus gestacional ou prévio, gestacdo multipla,
oligodramnia na presente gestacao, infecgbes perinatais, rotura prematura de membranas,
consumo de alcool ou drogas ilicitas) foram obtidos por revisdo de prontuario, assim como
dados neonatais (uso de nefrotdxicos, cirurgias, sepse, necessidade de fototerapia, drogas
vasoativas, coléides ou ventilacdo mecénica invasiva ou nao, cardiopatias congénitas,
malformacdes congénitas, cirurgias, retinopatia da prematuridade, hemorragia
periventricular, diagnostico de lesdo renal aguda e necessidade de didlise peritoneal).

A avaliagcdo clinica antropométrica e afericdo de pressédo arterial foi realizada por
dois examinadores pediatras apds treinamento conjunto. A presséao arterial foi aferida pelo
método auscultatério e as medidas e classificacdo seguiram as recomendagfes da
Academia Americana de Pediatria de 2017 (FLYNN et al., 2017).

Os dados antropométricos coletados a admissao ao projeto foram peso, estatura e
circunferéncia abdominal. Obesidade central foi diagnosticada apenas em criancas acima de
2 anos de idade de acordo com a normatizagdo vigente pela Federacdo Internacional de
Diabetes (IDF - International Diabetes Federation) (ALBERTI; ZIMMET; SHAW, 2006),
considerada quando a circunferéncia abdominal estava acima do valor do percentil 90 para
idade e sexo pela referéncia de Fernandéz (FERNANDEZ et al., 2004).

O indice de massa corporal foi classificado pelo critério da OMS (2007) de acordo
com idade e sexo, sendo os valores do IMC menores que o percentil 3 como desnutricédo,
entre os percentis 85 e 97 como sobrepeso e acima do percentil 97 como obesidade. Foi
considerada idade corrigida em criangas abaixo dos 2 anos de idade (DE ONIS et al., 2007).

Funcdo glomerular foi avaliada pelo clearance estimado de creatinina utilizando a
férmula de Schwartz classica em criancas de até 1 ano de idade e a revisada em maiores
(SCHWARTZ et al., 1976, 2009) e relacdo microalbumina/creatinina em amostra isolada de
urina, classificadas de acordo com Kidney Disease: Improving Global Outcomes (KDIGO)
em albumindria ou proteintria (expressa em mg/g de creatinina) (KIDNEY DISEASE:
IMPROVING GLOBAL OUTCOMES (KDIGO) CKD WORK GROUP, 2013). A creatinina foi
dosada pelo método cinético de Jaffe modificado com a utilizagdo do reagente da
Siemens®, Dimension® Creatinine (CRE2) Flex®, método com equiparagdo IDMS (isotope

dilution mass spectrometry) conforme os padrdes da NKF.
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A funcao tubular foi avaliada através de avaliacéo de calcilria (calculada pela relacéo
calcio/creatinina em amostra isolada de urina), fracdo de excrecdo de sodio, fracdo de
excrecdo de potassio e reabsorcdo tubular de fésforo, dosadas com o0s métodos
laboratoriais padronizados.

Os exames séricos de creatinina (método de Jaffe modificado), uréia, Na, K, Ca, Mg,
Cl, P, glicemia, insulina, acido «urico, lipidograma e o0s urinarios, microalbumina
(turbidimetria), creatinina, Na, K, P, Ca e Cl foram realizados por automacado através do
equipamento Dimension EXL 200, Siemens®. A gasometria venosa foi analisada por
aparelho GEM 3500®.

Avaliacdo ultrassonografica foi realizada por dois avaliadores, radiologistas
habilitados e experientes com o objetivo de avaliar a morfometria e obter diagnéstico de
nefrocalcinose. As medidas foram realizadas com aparelho Toshiba Aplio 300 ® e transdutor
convexo de frequéncia de 3,5MHz. Em corte sagital foi aferido o comprimento entre as
extremidades dos pélos superior e inferior (renal length-L). A espessura de parénquima foi
medida perpendicularmente ao comprimento no terco médio sendo da capsula ao apice
piramidal (EP) e em corte transverso (perpendicular ao sagital) foram medidos o maximo
didmetro anteroposterior (AP) e diametro transverso (W).

O volume renal (VR) foi calculado usando a férmula de Hricak, VR= 0,523xLxXWXxAP
(HRICAK; LIETO, 1983). O volume renal total (VRT) corresponde a soma do VR do rim
direito ao do rim esquerdo. A espessura total de parénquima renal (ETPR) foi calculada
somando a espessura de parénquima dos dois rins. A razdo ETRP/TRV foi avaliada
conforme proposto por Brennan e Kandasamy (BRENNAN; KANDASAMY, 2013).

A fim de padronizar os resultados de volume renal e classifica-los de acordo com
percentis de normalidade, os resultados de volume renal foram divididos pela area de
superficie corpérea, (calculada pelo método de DuBois) e expressos em ml/m? de acordo
com a proposta de Scholbach e Weitzel. Os resultados da razdo de volume renal pela
superficie corpérea foram classificados em normal (entre percentil 10 e 90), reduzido (abaixo
do percentil 10) e aumentado (acima do percentil 90)(SCHOLBACH; WEITZEL, 2012). A
assimetria renal foi considerada quando o volume renal relativo foi maior de 55% ou menor
de 45% do volume renal total (SCHOLBACH; WEITZEL, 2012).

Nefrocalcinose foi avaliada de acordo com escala de graduacéo de Dick (DICK et al.,
1999). Sendo:

Grau 0 = ecogenicidade normal de piramides medulares;

Grau | = leve aumento de ecogenicidade ao redor de bordas de piramides medulares;

Grau Il = leve aumento difuso de ecogenicidade em toda a piramide medular;
Grau Il = maior aumento e mais homogéneo de ecogenicidade em toda a piramide
medular.
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3.3 Aspectos éticos

Este estudo foi aprovado pelo Comité de Etica Médica do Hospital Universitario de
Londrina e pelo Comité de Etica em Pesquisas envolvendo Seres Humanos da Universidade
Estadual de Londrina, CAAE nimero 86159618 0 0000 5231 (anexo 1).

Todos os responsdaveis legais pelas criancas foram informados pelo pesquisador
sobre o protocolo de estudo e permitiram, voluntariamente, a sua participagdo, assinando o

Termo de Consentimento Informado (apéndice 2).

3.4 Analise estatistica

O banco de dados foi criado com checagem por dupla digitacdo e a andlise
estatistica foi realizada por meio do software SPSS versdo 20 (SPSS, Armonk, NY: IBM
Corp.).

As variaveis quantitativas foram analisadas quanto a distribuicdo normal pelo teste
de Shapiro Wilk e guanto a homogeneidade de variancias pelo teste de Levene. As variaveis
com distribuicdo normal e homogeneidade de varidncias foram expressas em média e
desvio padrdo (DP). As variaveis que n&o apresentaram distribuicdo normal foram
expressas em mediana e especificados o0s percentis 25 e 75 calculados pelo método de
Tukey Hinges.

A comparacdo de médias de grupos que apresentavam variaveis com distribuicéo
normal e homogeneidade de variancias foi realizada através do teste t.

Para a comparacgédo entre grupos com variaveis sem distribuicdo normal utilizou-se o
teste de Mann Whitney.

As variaveis qualitativas foram expressas em numeros absolutos e/ou percentuais e
a comparacao entre grupos foi realizada pelo método de qui-quadrado.

Para a correlagdo entre variaveis quantitativas foi aplicado o coeficiente de
Spearman para variaveis sem distribuicdo normal e Pearson quando distribuicdo normal.

O método de Tukey Hinges para o calculo de percentis foi utilizado para a
categorizacao de varidveis em quartis quando apropriado.

Foi considerado nivel de significancia de 5% (p < 0,05).



O 00 N O U & W N B

w W W W W W W W N N N N N NN NMNMNNMNMDN R R R B R R R R R~
N o o A WN P O O 0O N OV WN P O LV OO N UL W N -, O

21

4 RESULTADOS E DISCUSSAO

Conforme as normas do Programa de Po6s-Graduacdo em Ciéncias da Saude, os
Resultados e a Discussdo estdo apresentados como artigo cientifico. O mesmo foi
formatado para submissdo para o peridédico Journal of Perinatology, cujas regras de

formatacdo (Anexo 2) podem ser acessadas em: https://www.nature.com/documents/jp-

gta.pdf.



https://www.nature.com/documents/jp-gta.pdf
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Abstract
OBJECTIVE: To identify the presence of chronic kidney disease and associated factors in very low
birth weight children followed-up at a University Hospital.
STUDY DESIGN: A cross-sectional survey selected 90 patients born with very low birth weight at
tertiary center, followed up at ambulatory setting. The primary outcome was chronic kidney disease
according to “Kidney Disease: Improving Global Outcomes definitions”. Associated factors,
ultrasonographic measurements and secondary outcomes were analyzed. Comparison between
chronic kidney disease group and normal group was made by statistics tests according to normality of
data.
RESULTS: 57 of 90 patients (63.3%) met criteria for chronic kidney disease. Of these, 31 were under
2 years of age. Proteinuria was found in 39 children of the 90 enrolled (43.3%) and moderated
albuminuria in 23 (25.6%). Chronic kidney disease group had lower gestational age than the normal
group (p=0.032) as well as lower birth weight (p=0.032) and higher severity score (SNAPPE,
p=0.018). Additional associated neonatal factors were the use of amikacin (p=0.022), dobutamine (p=
0.008) and intracranial hemorrhage (p=0.008). Dyslipidemia was diagnosed in 52 patients (57.8%)
without significant statistical difference between groups.
CONCLUSION: There was a high presence of chronic kidney disease and dyslipidemia in the studied
children. Proteinuria was frequent and important in defining chronic kidney disease in very low birth
weight patients and had a stronger presence than albuminuria alone. This study alert for the need of
an accurate look at kidney health in this specific group, since early years of life, considering that the
diagnosis and intervention strategies in the first stages can significantly impact the natural history of

the disease.

Keywords: chronic kidney disease, very low birth weight, albuminuria, children, nephron mass



a U B~ W N

O o0

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

26
27
28
29
30
31

24

1. Introduction

Nephrogenesis is not completed until at least 36 weeks of gestational age and the vast
majority of nephrons are formed during the third trimester (1). Birth weight is proven to be a
determining factor in the number of glomeruli with a linear relationship specially if considering children
population (2). Therefore, prematurity and low birth weight (LBW) are risk factors for chronic kidney
disease (CKD) as the child is born with low glomerular number, that predisposes to hyperfiltration and
glomerulosclerosis along the course of life (3-5).

Studies have shown increased prevalence of CKD among adults born preterm and/or with
LBW as well as associated factors including arterial hypertension, cardiovascular and metabolic
disease (6-9). Although well documented CKD in adults, fewer researches show the diagnostic of the
disease in early infancy and childhood, particularly in its incipient stages.

The aim of this study was the identification of CKD and possible associated factors among

very low birth (VLBW) weight children born at a tertiary center and followed up at ambulatory setting.

2. Patients and Methods
Study design and subjects:

The design conducted was a cross sectional study. Children born with VLBW (under 1500
grams) and followed up at University Hospital of Londrina, Parana, Brazil, were included. These
children are followed up in cohort by Neonatology Division at ambulatory setting until they complete 10
years of age. The University Hospital of Londrina is a tertiary hospital and has been included in the
Brazilian Neonatal Research Network (RBPN) since 2009, this multicenter network includes 20
centers in different regions of Brazil and is associated with the Vermont-Oxford Network (VON). In the

outpatient clinic, around 1000 patients are treated annually, which are clinically followed with variable

consultation frequency according to age group, with minimum annual return.

Both sex were included, and the age of the patients varied from 2 months to 10 years of
postnatal age. Exclusion criteria were congenital kidney malformations, uncompleted medical record,
miscomprehension of the language or of the consent term (Figure 1).

The patients were enrolled as consecutive attended in the period of a year (April 2018 to April

2019).
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Method:

The included patients were submitted to clinical, laboratorial and ultrasonographic evaluations,
one time at the admission on the research. None of these evaluations were carried out during period
of an acute illness and, if the case, were rescheduled after the child's complete recovery. Perinatal
medical history was reviewed.

The classification of gestational age and birth weight was according to World Health
Organization (WHO) and the adequation of weight by gestational age through Fenton growth chart
(10,12) .

Maternal data (age, education, marital status, smoking, chronic or gestational hypertension,
gestational or previous diabetes mellitus, multiple pregnancy, oligohydramnios in the present
pregnancy, perinatal infections, premature rupture of membranes, consumption of alcohol or illicit
drugs) were obtained by record review, as well as neonatal data (nephrotoxic use, surgeries, sepsis,
need for vasoactive drugs, colloids or mechanical ventilation, congenital heart disease, retinopathy of
prematurity, intracranial hemorrhage, reported diagnosis of acute kidney injury (AKI) and need for
peritoneal dialysis). Race was not considered in our analyses due to the local profile of our population,
highly mixed in its vast majority.

Anthropometric data and arterial pressure were measured by two pediatricians’ examiners.
Auscultatory method of blood pressure measurement was utilized with calibrated aneroid
sphygmomanometer. The technique and classification followed the guideline of the American
Academy of Pediatrics (AAP) of 2017 (12).

In order to classify data the corrected age was considered when the child was under 2 years
of age.

The estimated creatinine clearance used the Schwartz revised formula in children over 1
year old and the classic Schwartz formula below this age using Brion coefficient for preterm (13,14).

Albumin/creatinine ratio was measured in isolated sample and classified according to
Kidney Disease: Improving Global Outcomes (KDIGO) (15).

Protein/creatinine ratio was measured in isolated morning sample and classified according
to age, present if = 0.7 in patients under 6 months, = 0.5 in 6 to 24 months and = 0.2 in over 24

months (15,16).
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Tubular function was evaluated by calciuria (calculated by the calcium/creatinine ratio in an
isolated sample of urine), sodium excretion fraction, potassium excretion fraction and phosphorus
tubular resorption, dosed with standardized laboratory methods. Hypercalciuria was identified when
calcium/creatinine ratio was over 0.8mg/mg in children from 0 to 6 months, over 0.6 in 6 to 12 months,
over 0.5 in children from 1 to 2 years and over 0.2 if older than 2 years old (16).

Serum creatinine (modified Jaffe method), urea, sodium (Na), potassium (K), calcium (Ca),
magnesium (Mg), chloro (CI), phosphorus (P), glycemia, insulin, uric acid, lipid profile and urinary
microalbumin (turbidimetry), urinary creatinine, urinary electrolytes, Na, K, P, Ca, Cl were performed
by automation through Dimension EXL 200, Siemens® equipment.

Venous blood gases were analyzed by GEM 3500®.

Ultrasonographic evaluation was performed by two experient radiologists in
nephrocalcinosis diagnosis and morphometry. The measures were made using the Toshiba Aplio 300
® device and convex transductor of 3.5 MHz frequency. In the sagittal view, renal length (L) was
measured and, in transversal section (perpendicular to the sagittal), the maximum anteroposterior
diameter (AP) and transversal diameter (W). Thickness of the parenchyma was measured
perpendicular to the length in the middle third, from the capsule to the pyramidal apex (PE).

Renal volume (RV) was calculated using the formula of Hricak, VR= 0.523xLXWXxAP (17).
The total renal volume (TRV) corresponds to the sum of the RV of right and left kidney. Total renal
parenchyma thickness (TRP) was calculated by adding the parenchyma thickness of both kidneys.
The TRP/TRYV ratio was evaluated as proposed by Brennan and Kandasamy (18).

To standardize the renal volume results and classify them according to percentiles, the renal
volume results were divided by body surface area, (calculated by the DuBois method) and expressed
in ml/m2 according to Scholbach and Weitzel's proposal. The results of renal volume ratio by body
surface area (BSARV) were classified as normal (between 10 and 90 percentile), reduced (below 10
percentile) and increased (above 90 percentile). Renal asymmetry was considered when the relative
renal volume was greater than 55% or less than 45% of the total renal volume(19).

Nephrocalcinosis was evaluated according to Dick's graduation scale (20).
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CKD definition:

According to KDIGO, the classical adult classification is applied only to children = 2 years of
age. In these patients, we considered this classification, using G as the category of glomerular
filtration rate (GFR) and A as albuminuria category. GFR was divided as G1 = 90, G2:60-89, G3a:45-
59, G3b:30-44, G4:15-29 and G5 <15 mil/min/1.73 m2. Albuminuria was classified using
albumin/creatinine ratio in mg/g and was considered normal or mildly increased if <30 (Al),
moderately increased if 30-300 (A2) and severely increased if above 300 (A3).

In children under 2 years old, also according with KDIGO suggestions, the glomerular filtration
rates were classified in comparison with reference values based on standard deviation, stratified by
age (21). Moderately reduced glomerular filtration rates were considered to be those less than 1
standard deviation from mean to age and severely reduced were those less than 2 standard
deviations from mean to age. CKD was diagnosed if severe reduction of glomerular filtration rate

and/or proteinuria and/or moderated albuminuria.

Metabolic definitions:

Dyslipidemia was considered when the criteria proposed by AAP guidelines was met,
excluding borderline values (22).

Obesity was classified according to WHO classification of body mass index (BMI) (23).

Central obesity was considered only in children with 2 years and older when measured waist
circumference was superior the 90 percentiles for age and sex (24).

Glycemic classification used the American Diabetes Association (ADA) and insulin resistance
was diagnosed using the homeostasis model assessment for insulin resistance (HOMA-IR)

considering the cut off of 3.16 (25,26).

Ethics:

This research was approved by the local Ethical Committee, in accordance with the
Declaration of Helsinki.

All the legally responsible for the children were informed by the researcher about the study

protocol and voluntary allowed the child participation after signing Informed Consent Term.
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Statistical analysis:

Double data entry was used in the database instauration and all statistical analysis was
performed using the SPSS software version 20 (SPSS, Armonk, NY: IBM Corp.).

The variables were analyzed according with normality of data using Shapiro Wilk test and
variance homogeneity by Levene test.

Variables with normal distribution and homogeneity of variance were shown as mean and
standard deviation and the groups were compared with t-test. Variables without normal distribution
were shown as median and percentiles 25" and 75" (measured by Tukey Hinges method) and
comparison used Mann-Whitney U-test.

Qualitative variables were shown in absolute and percentage and comparison made by (1>
test.

Correlation of quantitative variables was measured using Spearman coefficient for non-
normally distributed variables and Pearson if normally distributed.

Tukey Hinges' method for calculating percentiles was used to divide the variables into
quartiles where appropriate.

The significance level considered was 5% (p=0.05).

3. Results

Of 135 patients initially enrolled, 90 were included (Figure 1). The descriptive general patient
characteristics are presented in Table 1. None of the patients was submitted to renal replacement
therapy.

Considering the KDIGO definition, 57 children (63.3%) met the criteria for CKD. Proteinuria
was present in 49 patients (54.4%), 25 of these were under 2 years old. Proteinuria was the only
criteria for CKD in 31 (54.3% of the CKD group). Moderated albuminuria was found in 23 (25.6%).

Table 2 shows comparison of clinical variables (maternal and neonatal) according to the
presence or absence of CKD criteria. There was no statistically significant difference between the
groups for maternal age and education, marital status, twin pregnancy, number of pregnancies,
tocolytic administration, presence of Streptococcus b, smoking, consumption of alcohol or illicit drugs
or Apgar score. There was no difference according to the degrees of retinopathy and intracranial

hemorrhage.
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Table 3 shows CKD criteria found in children under 2 years and older. Proteinuria was the
most prominent criteria in both age groups, present in 55.5 and 53.3% of patients respectively.

Of the total 90 patients, 14 (15.5%) had the measured of blood pressure compatible with
hypertensive classification and 7 (7.8%) elevated blood pressure. According to WHO classification of
BMI, 11 (12.2%) were considered overweight and 9 (10%) obese. Central obesity was found in 9 of 45
(20%) children older than 2 years, 20%. Glucose intolerance was found in 9 (10%) patients and
diabetes mellitus in 1. Using HOMA-IR, 6 (6.7%) children were classified as insulin resistant.
Dyslipidemia was diagnosed in 52 (57.8%) children. Of the patients with dyslipidemia, only 6 were
obese and 4 were in the overweight range. There was no difference between the groups with and
without dyslipidemia considering the presence of proteinuria or albuminuria (P= 0,322, P=0,185
respectively, [12test).

Considering blood pressure, C-reactive protein, BMI classification, glucose, uric acid and
insulin status and dyslipidemia, there was no difference between the CKD and non-CKD groups.

There was no strong correlation between estimated creatinine clearance, albuminuria,
proteinuria and ultrasonographic measures. TRV and TRP were superior in the non-CKD group
(P=0.014 and 0.045, respectively), but TRP/TRV ratio had no difference between the groups
(P=0.103). BSARYV in right kidney was normal in 69 (76.7%) patients, reduced in 10 (11.1%) and
increased in 11 (12.2%), while in the left kidney, 68 (75.6%), 13 (14.4%) and 9 (10%) respectively.
Kidney asymmetry was found in 37 (41.1%) of the 90 patients. There was no correlation of BSARV
with estimated creatinine clearance, proteinuria or albuminuria, even when excluding asymmetric
cases. There was no difference in the frequency of asymmetry comparing the CKD and non-CKD
group (P=0.847, [12test). The results of BSARV were also not different in both groups, considering
BSARYV in the right kidney, left and mean of both (P=0.572, P=0.950 and P=0.779, Mann-Whitney).

Hypercalciuria was identified in 18 patients (20%), 15 of these were in the CKD group,
showing statistical significance (P=0.049). The absolute values of calcium/creatinine ratio also showed
different between the groups, superior in CKD group with P=0,034. None of the patients presented
with nephrocalcinosis. Other tubular electrolytic evaluations did not show significant alterations.

Figure 2 shows prevalence of CKD by birth weight (divided into 4 groups according to
guartiles), [1%test with P=0.380. Similar proportionality was obtained considering gestational age and

SNAPPE. Considering gestational age, the quartiles were divided in under 27 weeks and 1 day, 27
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weeks and 2 day to 29 weeks and 1 day, 29 weeks and 2 days to 31 weeks and 4 days and 31 weeks
and 5 days or more (P=0.086); the CKD prevalence in the groups was 84%, 55%, 52.2% and 54.5%
respectively. SNAPPE quartiles were 0 to 8, 9 to 17, 18 to 36, over 36 and the CKD prevalence

48.1%, 61.1%, 65% and 77.3% respectively (P=0.177).

4. Discussion

This cross-sectional research proposed a screening for CKD criteria in children born with very
low birth weight followed up at ambulatory setting.

The results of our assessment raised concern since the diagnosis of renal disease, according
to international guidelines, proved to be relevant.

Considering the prevalence of childhood-onset CKD, few studies focus the detection of early
stages of the disease. A larger number of prevalence surveys consider the disease when the impact is
already detectable in significant reduction of glomerular filtration rate, and some concentrate in the
necessity of renal substitution therapy (27-30).

Frequency of CKD in VLBW children and adolescents is difficult to determine due to the lack
of studies in this specific population. The difficulties in this field of research begin with the definition of
CKD in young children and the need to compare laboratory values with standardized references. In
this study, we used stratified age references for creatinine clearance and proteinuria values in children
under 2 years of age, but a point of particular attention is the absence of standardized values
specifically for VLBW and preterm children according to postnatal age outside the neonatal period.

The prevalence of isolated proteinuria in VLBW is also not well defined. Comparing the result
with the prevalence of proteinuria in the general population we have higher rates. We found
proteinuria (characterized by random protein/creatinine ratio above the reference values stratified by
age) in 54.4% while studies have showed prevalence that varied from 0.2 to 10.7% in healthy children
(31-35).

In our group of patients, albuminuria was found superior to a study of overall school children,
where it was present at 12.8%, using the same cut-off of albumin/creatinine ratio used in adults, 30
mg/g (36). In this Australian data, there was great variability in the results and the authors suggest a

physiological variation but also emphasize that there is not enough scientific basis for the use of such
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threshold in this age group. Another study found the prevalence of albuminuria in 8.9% in adolescents
(37).

Especially in those under 2 years of age, moderated albuminuria was also superior. A Dutch
cohort performed in toddlers showed prevalence of albuminuria (above 30 mg/g) in 23.4% (38). It is
worth noting that the collection was using pantyliner, differently from ours, that used the collector bag
in children without sphincter control. This study also showed the significant variability of albuminuria in
young children and the influence of birth weight was not found in this particular population. One of the
hypothesis raised was that young children are born with a natural variation of proteinuria,
constitutional, related to endothelial function. The researches also pointed out that, maybe, the cut-off
in this age should be reconsidered.

Many of our patients, particularly the smaller ones and those from more distant households,
were unable to obtain urine collection in the first morning sample. Thus, there may be a possible
orthostatic proteinuria component. Despite this, there were no long awake period collections. The
orthostatic influence is more important in older children and adolescent, and a recent study minimize
this orthostatic component finding around 3.7% proteinuria in the first random samples (39).
Therefore, even considering this possible impact in the results, the role of proteinuria highlighted in
this study cannot be disregarded.

Comparing the results of proteinuria and albuminuria, proteinuria had a higher percentage and
impact in the diagnosis of CKD. This result may be due to the possibility of presence of significant
proportions of proteinuria of tubular origin, mainly in young children. Future research involving a more
detailed analysis of proteinuria composition may elucidate the real weight of this tubular component in
early infancy, especially in the group of VLBW who may have even more renal tubular immaturity.

These findings call attention since proteinuria is considered the most important risk factor in
the progression of kidney disease in children, regardless of its cause. The multicentric CKiD effort,
undertaken since 2005, has published recent results that corroborate the valorization of proteinuria
(urinary creatinine proteinuria ratio in an isolated sample) as a prognostic marker equivalent to
albuminuria, accelerating the decline in the glomerular filtration rate and the need for renal
replacement therapy in children and adolescents (40).

The association of intraventricular hemorrhage, dobutamine administration, birth weight,

postnatal age, gestational age and SNAPPE with CKD cannot be explained separately since all these
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variables are extremely correlated and can be markers of severity in VLBW children. Future
investigations are necessary in order to further deepen the understanding of neonatal factor
relationships and their real long-term impact as interventions in this period can be especially strategic.

Among the medications used, besides dobutamine, the only significantly associated with
chronic kidney disease was amikacin. Although this variable is also related to the previously
mentioned variables of severity, there is the possibility that its use in the neonatal period will impact on
future renal health. Experimental studies have shown that aminoglycosides in newborn rats influenced
changes in glomerular and tubular structure (41). A longitudinal clinical study of extreme preterm
newborns showed, at preschool age, urinary excretion of alphal-microglobulin, an important marker of
tubular dysfunction, with higher levels in patients treated with aminoglycosides immediately after birth
(42). Long-term follow-up studies of newborns under 15009 are still lacking to assess more clearly this
influence.

Although reported as more frequent in premature newborns, the absence of nephrocalcinosis
in our casuistic may be due to the natural course of spontaneous resolution in the first years of life
(43). The number of our sample and the interobserver variation may also have influenced this
outcome. Presence of hypercalciuria in 20% of patients may reaffirm the importance of tubular
dysfunction in this special group of patients, associated with the presence of unspecified proteinuria.
This may draw attention to the fact that, in addition to the current practice of evaluating glomerular
function, a more careful look should be taken at tubular changes that can be more subtle. The
possible long-term effects of these changes and their influence on morbidity and mortality, kidney
survival and bone density as well as stature need to be better elucidated.

The inverse association of maternal hypertension with CKD is difficult to interpret in a
simplistic manner. Many factors can influence this condition. We know that the antenatal environment
is important in nephrogenesis and these conditions can generate different degrees of placental, and
consequently, renal perfusion. Furthermore, the hormonal and inflammatory conditions directly or
indirectly affect renal development before and after birth. More detailed experimental and clinical
investigation should be carried out to confirm these suppositions.

In the ultrasonographic evaluation, we chose to evaluate the renal volume and not only the
renal length based on the evidence that these measurements are more reliably related to the renal

functional capacity than the linear measurements (44). In fact, in the group of CKD patients the TRV
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was significantly lower than in the normal group. Nevertheless, the direct relationship with TRP/TRV
ratio and inverse with TRP, postulated by Kandasamy, based on the pathophysiology of compensatory
glomerulomegaly, were not evidenced in our data (45). The proposal of the use of BSARV is
promising since it standardizes applicable parameters for comparison in pediatrics without the need
for stratification by age and sex, simplifying the use in clinical practice. Multicentric efforts to increase
sampling in order to perform more robust research would be interesting in the direction of clarifying the
validity of ultrasound measurements, their relationship with prognosis and their possible use in the
follow-up as a marker of subclinical kidney alterations.

Blood pressure status found in our data was similar with the general population percentages
reported in single measurement screening data (46). The reported hypertension epidemiology is
marked by great variability of results worldwide and this also happens when considering the VLBW
group.

A Brazilian study carried out with VLBW infants followed up and evaluated at 2 years of
corrected age, found a significant superior presence of measures compatible with the hypertension
range in 57.5% comparing with ours, 15.5% (47). Although expected higher prevalence in VLBW
children, based on literary evidence of cardiovascular programming impact, the disparities in these
results are difficult to interpret due to the multiple factors that may influence the measurements
obtained, local particularities and the strong limitation of evaluation on a single visit. About another
metabolic syndrome markers, we found glucose levels compatible with glucose intolerance in 9 (10%)
patients and diabetes mellitus in only 1 (1.1%), compared with 3.7% of hyperglycemia in this national
study. BMI classification as overweight/obesity in our findings (22.2%) was similar to theirs, 19.33%,
as well as central obesity, 20% and 18.8% respectively. Using HOMA-IR, 6 (6.7%) children were
classified as insulin resistant, lower rates compared to Asian and American reported (48,49).

Results drew our attention to the marked presence of dyslipidemia. Worth mentioning that the
prevalence found of 57.8% was not including the borderline values, if these were considered, the
prevalence found was 84.4%, far superior the reported in general population of children and
adolescents, of 20.2%, although in this data of 1999-2012, the triglycerides were not included (50).
Brazilian data of VLBW patients showed hypertriglyceridemia in 22.6% and low levels of HDL in
29.2% (47). The absence of relationship in our data of proteinuria and microalbuminuria with

dyslipidemia may be due to this high prevalence and limited number of the sample. One of the biases
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that can be raised with these results may be the presence of non-adherence to pre-collection fasting
of small patients, especially those under 2 years and those in breastfeeding but there is evidence that
the fasting status does not influence, in a clinically important way ,the results of screening in pediatric
patients (51). The association of birth weight and future lipid profile alterations is well determined,
especially in low birth weight patients, enhancing the necessity of careful screening in this group. The
metabolic context, as already emphasized in the literature, although not the primary outcome as the
aim of this research, has proved to be an essential endpoint in life-course approach.

Among the limitations of this study is to highlight the unique assessment inherent to the design
of the research. As the occasional evaluations characterized only an initial screening, subsequent
confirmatory evaluations are necessary to confirm the diagnosis of hypertension, proteinuria and CKD.
The follow-up in a longitudinal proposal of these patients may elucidate possible biases obtained.

Another particular limitation is regarding the diagnosis of acute kidney injury. For operational
reasons and changes of definition over the years, our survey considered simply the diagnosis related
on medical record. Despite a higher number of AKI in patients with CKD, this finding was not
statistically significant in this study, unlike several studies reported in the literature, probably because
of the limited number of subjects. Over the past two decades, international efforts have been diligently
made to standardize the definitions enabling better evaluation of this important neonatal event
including its early stages. The impact of the acute event on future renal health is still being determined
and delimited as a relevant field of research that deserves further detail.

In conclusion, the presence of CKD criteria in our VLBW population of followed up children
was alarming. Proteinuria had an overwhelming role in the diagnosis. Although asymptomatic, the
progression of renal disease is in course and this is a potential strategic point for interventions.

In early infancy, these patients are often underdiagnosed and suboptimal screening may have
long term repercussions. Most of the follow-up services for high-risk neonates do not yet procced
periodic kidney screening protocols and, despite some proposals already raised, there is not yet an
international recommendation being applied.

We raise awareness of the importance of early recognition of CKD markers in VLBW children.
Prompt identification of these changes may enable primary and secondary prevention actions with

influence on health throughout the life trajectory of children.
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Figure 1. Selection of patients

135 patients initially enrolled

45 excluded

90 included
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28 have not performed or have partially performed the tests

9 had congenital malformations of urinary tract

4 incomplete medical record

2 responsible refused to participate

1 abandonment due to change of city

1 lack of understanding for language issues
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Table 1 — General patient characteristics

Variable

Result (total of 90 patients)

40

Sex (females)

51/90 (56.7%)

Age (months)

23 (8-47.2)

Birth weight (g)

1185.5 (917.5-1348.7)

GA (weeks) 29.21 (27.1-31.7)
Small for GA 19/90 (21.1%)
ELBW 30/90 (33.3%)
Neonatal AKI 21/90 (23.3%)

Qualitative variables expressed in N (%) and quantitative variables in median (IQR)

GA gestational age, ELBW extreme low birth weight, AKI acute kidney injury



1 Table 2 — Comparison of clinical variables according to the presence or absence of CKD criteria

Group CKD Non CKD P Test
n=57 n=33
Maternal HTN 16 18 0.013 **
Maternal DM 4 4 0.412 **
Oligoamnio 4 3 0.723 **
Labor contractions 29 10 0.058 **
Cesarean section 46 29 0.697 **
Age (months) 19 (6-37) 26 (17-60)  0.048 *
Sex (females) 33 18 0.757 **
GA (weeks) 28,8 30,3 0.032 *

(26.6-31.5) (28.4-32.1)

Small for GA 13 6 0.604 **

Neonatal drugs administration

Vancomycin 32 13 0.126 **
Amikacin 47 20 0.022 **
Amphotericin b 14 6 0.483 **
NSAIDs 14 7 0.717 **
Xanthines 49 30 0.490 **
Diuretics 29 13 0.293 **
Colloids 18 9 0.667 **
Dopamine 6 5 0.519 **
Dobutamin 14 1 0.008 **
Milrinone 5 1 0.293 **
Epinephrine 4 1 0.426 **
Norepinephrine 6 2 0.473 **
Steroids 15 6 0.379 **
Birth weight (g) 1098 1300 0.032 *

850-1310  1075-1405
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ELBW 23 7 0.063 **

SNAPPE * 23 13 0.018 *
9,5-40 2,5-23

Neonatal hospitalization (days) 61 44 0.060 *
47-85 35-82

Neonatal AKI 14 7 0.717 **

Neonatal HTN 4 1 0.426 **

Congenital heart disease 12 6 0.838 **

(with hemodynamic repercussion)

Intracranial hemorrhage 24 5 0.008 **

Retinopathy of prematurity 13 7 0.221 **

Invasive mechanical ventilation 39 16 0.062 **

Noninvasive mechanical ventilation 55 32 0.903 **

N (%),Median (IQR)

CKD Chronic kidney disease

GA gestational age

ELBW extremely low birth weight

HTN hypertension (chronic and pregnancy related)
Maternal DM (Diabetes Mellitus previous and gestational)
NSAIDs Nonsteroidal anti-inflammatory drugs

AKI acute kidney injury

* Mann-Whitney (median, IQR)

** Chi-square

1 4 missing data for SNAPPE (Score for Neonatal Acute Physiology Perinatal Extension)
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Table 3 — CKD criteria* in children under 2 years old and older

43

Under 2 years old (45 patients)

Classification according to eGFR** n/total of 45 patients %
Normal 41/45 91.1%
Moderated reduced 2/45 4.4%
Severely reduced 2/45 4.4%
Microalbuminuria 21/45 46.6%
Proteinuria 25/45 55.5%
CKD* 31/45 68.8%
2 years old and older (45 patients)
Classification according to KDIGO Group n/total of 45 patients %
G1Al 29/45 64.4%
G1A2 2/45 4.4%
G2Al1 13/45 28.9%
G3aAl 1/45 2.2%
Proteinuria 24/45 53.3%
CKD* 26/45 57.8%

CKD Chronic kidney disease

*CKD in under 2 years considered if severe reduction of glomerular filtration rate and/or proteinuria

and/or microalbuminuria. In older, if GFR stage of G3 or superior and/or albuminuria and/or proteinuria

** eGFR — estimated glomerular filtration rate
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Figure 2. Prevalence of CKD (chronic kidney disease) by birth weight (divided into 4 groups according

to quartiles; [12test, P=0.380)

74%

Birth weight < 920g 920.1g to 1182.5¢g 1182.6g to 1345g > 1345¢g

H Chronic Kidney Disease (CKD)

Linear (Chronic Kidney Disease (CKD))
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5 CONSIDERACOES FINAIS

O presente estudo mostrou significativa presenca de critérios para DRC e distlrbios
metabdlicos em criancas nascidas com muito baixo peso.

A partir deste resultado, enfatiza-se a necessidade crucial de se sensibilizar o olhar
para a DRC desde o inicio da vida e conscientizar os profissionais que acompanham estes
pacientes sobre seu papel insubstituivel, preventivo e terapéutico, que pode influenciar toda
a trajetéria de vida destas criangas.

Grandes desafios ainda s&o a padronizacdo de valores de referéncia para esta
populacdo especifica, a busca de biomarcadores mais sensiveis para 0s estagios iniciais e
subclinicos da doenga e possiveis estratégias, tanto para prote¢éo renal no ambiente ante e
pés natal, como para reducéo de progresséo da DRC j4 instalada.

Como perspectivas futuras estdo a criagdo de um protocolo estruturado de
acompanhamento de recém nascidos de risco com avaliacdo renal, cardiovascular e
metabdlica periédicas dentro de uma visdo ampliada da puericultura que vai além da saude
imediata mas vislumbra a oportunidade singular de influenciar, a longo prazo, a histéria

destes pacientes.
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APENDICE 1

135 pacientes selecionados

Y

45 excluidos

28 néo realizaram ou realizaram parcialmente os
exames

90 incluidos

9 com malformagdes congénitas de trato urinario

2 nascidos fora do Hospital Universitario

2 responsaveis recusaram participacao

2 prontuarios incompletos

1 abandono por mudanga de cidade

1 falta de compreensao (responsaveis nao
falavam portugués)
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APENDICE 2

Termo de Consentimento Livre e Esclarecido

Hospital Universitario de Londrina
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DADOS DE IDENTIFICACAO DO SUJEITO DA PESQUISA OU RESPONSAVEL LEGAL

1.NOME DA CRIANCA:

DOCUMENTO DE IDENTIDADE NUMERO:
CERTIDAO DE NASCIMENTO:

DATA DE NASCIMENTO:

SEXO:

ENDERECO:

BAIRRO: CIDADE:

CEP: TELEFONE: DDD( )

2. NOME DO RESPONSAVEL LEGAL:

ESTADO:

GRAU DE PARENTESCO COM O MENOR:
DOCUMENTO DE IDENTIDADE NUMERO:
DATA DE NASCIMENTO:

SEXO:

ENDERECO:

BAIRRO: CIDADE:

CEP: TELEFONE: DDD( )

DADOS SOBRE A PESQUISA

ESTADO:

Titulo do protocolo da pesquisa: “Avaliacdo da funcdo renal em recém-nascidos com

muito baixo peso ao nascer acompanhados ambulatorialmente”

Pesquisadora: Thais Cardoso de Oliveira Campos

Cargo/ fungao: médica docente do Departamento de Pediatria e Cirurgia Pediatrica da UEL

Inscricdo no Conselho Regional de Medicina: 25.583

3. Avaliacao do risco da pesquisa:

Risco minimo x

4. Duracao da pesquisa: 24 meses

Rubrica do
responsavel:
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O (a) seu (sua) filho (a) estd sendo convidado (a) a participar de um estudo clinico para
avaliar o funcionamento dos rins.

As pesquisas mostram que criancas nascidas com peso abaixo de 1500g tem um
risco maior de, no futuro, apresentar problemas renais.

Alguns exames mostram alterac8es sutis nos rins antes de pararem de funcionar.

O objetivo deste trabalho € solicitar estes exames que mostram o funcionamento das
diferentes partes do rim e também os fatores de risco que podem afetar a saude deste
orgao.

A participacao da crianga é muito importante e ela se daria da seguinte forma. No dia
da sua consulta de rotina no ambulatério da neonatologia no Ambulatério de Especialidades
da Universidade Estadual de Londrina sera realizada a medida da presséo arterial, peso e
altura, bem como a medida da cintura com fita métrica. As informac¢des do prontuario serao
revisadas para registro de dados especificos da histéria da gestacdo e do nascimento.
Iremos solicitar também exames de urina e sangue e um ultrassom a serem agendados e
realizados uma Unica vez. Todos os exames serdo coletados e realizados pelas vias de
rotina do Hospital Universitario. Tais coletas nao irdo interferir no seu tratamento, nao sera
realizado nenhum tratamento novo ou testado nenhum medicamento na crianca.

A urina sera colhida em um pote ou saco coletor em apenas uma amostra. O sangue
sera colhido por pessoa habilitada e experiente no laboratério havendo o risco de
desconforto, dor ou hematoma na coleta, raramente desmaio ou infeccdo no local de
punc¢do. Todos os cuidados serdo tomados para minimizar estes riscos. Qualquer problema
relacionado a estes procedimentos sera tratado no NOSSO servigo.

O ultrassom é um exame ndo invasivo e que nao causa riscos ou prejuizos a saude
da crianca.

Os beneficios esperados sdo detectar alteracdes dos rins 0 mais cedo possivel e
buscar estratégias de descobrir logo estas alteracdes e prevenir maiores danos.

Esclarecemos que as informagfes da crianca sob sua responsabilidade seréo
utilizadas somente para os fins desta pesquisa (ou para esta e futuras pesquisas) e seréo
tratadas com o mais absoluto sigilo e confidencialidade, de modo a preservar a identidade
da crianca ou do adolescente. O(a) senhor(a) tem o direito de ser informado(a) sobre os
resultados parciais das pesquisas e podera ver o resultado dos mesmos a qualquer
momento.

Nao ha despesa pessoal para o(a) senhor(a) em qualquer fase do estudo, incluindo
exames e consultas. Também ndo ha compensacdo financeira relacionada a sua
participacdo. E garantida a liberdade da retirada de consentimento a qualquer momento e a
interrupcdo na participacdo no estudo, sem qualquer prejuizo a continuidade do tratamento

de seu filho(a) nesta instituicéo.
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Informamos que esta pesquisa atende e respeita os direitos previstos no Estatuto da
Crianca e do_Adolescente- ECA, Lei Federal n°® 8069 de 13 de julho de 1990, sendo eles: a

vida, a saude, a alimentacdo, a educacdo, ao esporte, ao lazer, & . ,
Rubrica do responsavel:

cultura, a dignidade, ao respeito, a liberdade e a convivéncia fa

Garantimos também que sera atendido o Artigo 18 do ECA: “E devg

dignidade da crianca e do adolescente, pondo-os a salvo de qualquer tratamento desumano,
violento, aterrorizante, vexatorio ou constrangedor.”

Antes de concordar com a participacao da crianca, é importante que o senhor (a) leia
e entenda todas as explicacdes que estdo expostas sobre os procedimentos, os beneficios
potenciais e os riscos envolvidos na participacdo de seu (sua) fiho(a). Por favor, peca para
que qualquer pessoa da equipe do estudo lhe explique qualquer palavra ou informagéo que
ndo tenha sido totalmente entendida. Ndo assine este termo de consentimento sem total
compreensdo do mesmo. Se concordar em assinar e participar, o(a) senhor (a) assinara
duas copias deste documento e uma delas ficard com o(a) senhor(a).

Caso o(a) senhor(a) tenha duvidas ou necessite de maiores esclarecimentos podera
nos contatar: Thais Cardoso de Oliveira Campos, docente do Departamento de Pediatria do
Centro de Ciéncias da Saude, Av. Robert Koch, 60 - Operaria, Londrina - PR, 86038-350,

33712000, tpcardoso@uel.br, ou procurar o Comité de Etica em Pesquisa Envolvendo

Seres Humanos da Universidade Estadual de Londrina, situado junto ao LABESC -

Laboratério Escola, no Campus Universitario, telefone 3371-5455, e-mail: cep268@uel.br.

Rubrica do responsavel:



mailto:tpcardoso@uel.br
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Acredito ter sido suficientemente informado a respeito das informacdes que li ou que
foram lidas para mim sobre a pesquisa “Avaliacdo da funcdo renal em recém-nascidos
prematuros com muito baixo peso ao hascer acompanhados ambulatorialmente”

Eu conversei com a Dra. Thais Cardoso de Oliveira Campos sobre a minha deciséo

em permitir a participacdo do meu (minha) filho(a) neste estudo. O motivo do estudo ficou
claro para mim, bem como os procedimentos a serem realizados, seus desconfortos e
riscos, as garantias de confidencialidade e de esclarecimentos permanentes. Estou ciente
de que a participagdo do meu (minha) filho(a) é livre de despesas e que ele(a) tera garantia
do acesso a tratamento hospitalar quando necessario.
Concordo voluntariamente em permitir a participacdo do meu (minha) filho(a) neste estudo e
sei que poderei retirar 0 meu consentimento a qualquer momento, antes ou durante o
mesmo, sem penalidades ou perda de qualquer beneficio que eu possa ter adquirido, no
atendimento do meu (minha) filho(a) neste servigo.

Data:

Assinatura do representante legal da
crianga:

Rubrica do responsavel pelo menor de
idade:

Rubrica do pesquisador:
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Avaliagcdo da func¢&o renal em recem-nascidos com muito baixo peso ao nascer
acompanhados ambulatorialmente

Pesquisador: THAIS CARDOSO DE OLIVEIRA CAMPOS

Area Tematica:

Versao: 2

CAAE: 86159618.0.0000.5231

Institui¢do Proponente: Universidade Estadual de Londrina - UEL
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 2.623.449

Apresentacao do Projeto:

Projeto de pesquisa intitulado "Avaliacdo da funcéo renal em recém-nascidos com muito baixo peso ao
nascer acompanhados ambulatorialmente”, sob responsabilidade da pesquisadora "THAIS CARDOSO DE
OLIVEIRA CAMPOS", pediatra.

Trata-se de um projeto de mestrado em Ciéncias da Saude, orientado pelo Prof. Dr. Vinicius Daher Alvares
Delfino.

Os avancos recentes no campo da perinatologia impactaram de forma positiva a sobrevida dos prematuros
extremos. Na area da nefrologia, estudos apontam a prematuridade extrema e o baixo peso ao nascer como
fatores de risco significativos para doenca renal crénica. Até o momento ndo ha um protocolo para o
seguimento renal e cardiovascular dos recém-nascidos de muito baixo peso (peso abaixo de 1500 gramas).
O objetivo deste trabalho & avaliar a func&o renal em criancas de baixo peso e prematuros seguidos em
coorte ambulatorial de hospital universitario terciario propondo um protocolo de avaliacio periodica e
baseando futuros estudos intervencionais.

Nesse estudo serdo recrutadas as criancas nascidas de muito baixo peso (abaixo de 1500g) acompanhados
em ambulatdrio de seguimento da neonatologia no Ambulatério de Especialidades do Hospital Universitario
de Londrina.

Os pacientes nascidos com peso abaixo de 1500g no Hospital Universitario de Londrina sdo acompanhados

em coorte ambulatorial e seguidos clinicamente até os 10 anos de idade com
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periodicidade de consulta variavel de acordo com a faixa etaria, com retorno no minimo anual.

O desenho do presente estudo & observacional e transversal. Serédo analisados pacientes de ambos os
sexos e sem exclusdo de etnia.

A coleta dos dados se dara no periodo de um ano, no ambulatorio de Especialidades do Hospital
Universitario de Londrina. Os pacientes recrutados serédo submetidos a avaliac@o clinica, laboratorial e
ultrassonografica, além de revisdo de prontuario neonatal.

As avaliagdes laboratoriais e ultrassonograficas seréo realizadas uma unica vez, a admisséo do paciente na
pesquisa. Todos os responsaveis legais pelas criangas serdo informados sobre o protocolo de estudo e os
que aceitarem participar voluntariamente, assinarédo o Termo de Consentimento Informado.

A amostra pretendida a ser recrutada no periodo de um ano & de 200 pacientes.

Objetivo da Pesquisa:
O objetivo geral da pesquisa é avaliar a fun¢&o renal em criangas nascidas de muito baixo peso (abaixo de
1500g) seguidos no Ambulatorio de Especialidades do Hospital

Universitario de Londrina.

E como objetivos Secundarios pretende-se:

a) avaliar funcéo tubular

b} avaliar a funcéo glomerular

¢) investigar fatores de risco perinatais e cardiovasculares associados

d) comparar o impacto de peso ao nascer com o da idade gestacional nos parametros renais avaliados.

Avaliag¢ao dos Riscos e Beneficios:

A pesquisadora afirma que a pesquisa apresenta risco de desconforto, dor ou hematoma na coleta de
exames séricos, raramente desmaio ou infec¢do no local de puncéo, porém informa também que todas as
intercorréncias possiveis seréo tratadas no Hospital Universitario e as providéncias cabiveis tomadas
adequadamente sendo o participante

prontamente amparado.

E como beneficios espera-se:
- definir a prevaléncia de alteracdes de funcéo renal glomerular & tubular em grupo de pacientes
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nascidos com menos de 1500 gramas

- detectar fatores de risco perinatais associados as alteractes de funcgéo renal

- detectar fatores de risco cardiovascular associados a alteragdes renais

- apontar para pesquisas futuras que promovam o diagnostico e intervencéo precoces de alteracdes renais

- promover resultados de base que sustentem a criag&o de um protocolo de avaliag&o renal no seguimento
do grupo de criancgas nascidas com muito baixo peso

- basear proposta de estudo intervencional analitico posterior.

Comentarios e Consideragdes sobre a Pesquisa:

Pesquisa importante, com orcamento estimado em R$ 4.100,00 a serem gastos com combustivel, papel,
software para analise dos dados, hardware e fotocopias.

Todos os exames que serdo realizados séo exames rotineiros no acompanhamento destes pacientes.

o Cronograma prevé inicio da coleta de dados em 02.05.2018 com duragéo de 12 meses.

Consideragdes sobre os Termos de apresentacido obrigatodria:

A pesquisadora apresentou os seguintes termos de apresentac&o obrigatoria:

- Folha de rosto assinada pelo coordenador do programa de pos-graduacgéo, uma vez que trata-se de
projeto de mestrado.

- Autorizacéo da diretoria superintendente do HU para realizac&o do estudo.

- TCLE adequado, em linguagem clara e acessivel, em forma de convite aos participantes, contendo todos
05 itens necessarios.

Conclusoes ou Pendéncias e Lista de Inadequagdes:

Aprovado

Consideragdes Finais a critério do CEP:

Prezado (a) Pesquisador (a),

Este & seu parecer final de aprovacéo, vinculado ao Comité de Etica em Pesquisas Envolvendo Seres
Humanos da Universidade Estadual de Londrina. E sua responsabilidade imprimi-lo para apresentacéo aos
orgéos e/ou instituigdes pertinentes.

Coordenacéo CEP/UEL.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:
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Tipo Documento Arquivo Postagem Autor Situacgéo
Informacdes Basicas| PB_INFORMAC OES_BASICAS_DO_P 24/04/2018 Aceito
do Projeto ROJETO 1078957 pdf 09:46:08
Qutros folhaderostodepartamento pdf 23/04/2018 |THAIS CARDOSO Aceito

22:00:52  |DE OLIVEIRA
Folha de Rosto folhaderostoposgraduacao.pdf 23/04/2018 |THAIS CARDOSO Aceito
21:56:24 |DE OLIVEIRA
Declaracgédo de ParecerHU pdf 21/03/2018 | THAIS CARDOSO Aceito
Instituicéo e 10:24:40 |DE OLIVEIRA
Infraestrutura CAMPOS
Projeto Detalhado /| projetoplataformabr.docx 22/02/2018 |THAIS CARDOSO Aceito
Brochura 14:11:07 |DE OLIVEIRA
Investigador CAMPOS
TCLE / Termos de | TCLEprojeto.docx 22/02/2018 |THAIS CARDOSO Aceito
Assentimento / 14:10:51 DE OLIVEIRA
Justificativa de CAMPOS
Auséncia

Situagao do Parecer:
Aprovado

Necessita Apreciagdao da CONEP:
N&o

LONDRINA, 26 de Abril de 2018

Assinado por:
Alexandrina Aparecida Maciel Cardelli

(Coordenador)
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ANEXO 2

Normas de publicacdo de Journal of Perinatology :

ARTICLE TYPE SPECIFICATIONS

Please note that the Journal of Perinatology no longer accepts Perinatal/Neonatal Case Presentations or Imaging Casebooks.

Article Description ABSTRACT WORD LIMIT TABLES/FIGURES REFERENCES

Original Articles: Generally, the
Journal only considers original
research materials that are directly
relevant to clinical practice.Any text
beyond the limit can be published as
online-only supplementary material
if you feel that it is necessary (see
instructions below on
supplementary material)

Quality Improvement: Authors are
strongly encouraged to follow the

SQUIRE framework for these articles.

Review: Reviews are intended to
update readers on important
subjects relevant to maternal-fetal
and neonatal care. These articles are
considered to be complete from the
most recent major review in the
literature. Review Articles are
normally commissioned. Authors
should contact the Editor before
submission of a completed project.

Correspondence: Letters to the
Editor may be brief comments in
response to specific published
articles in the Journal.
Correspondence articles are subject
to critical review and editorial policy.

Journal Club: The Journal Club is
collaboration between the American
Academy of Pediatrics - Section of
Neonatal Perinatal Medicine and the
International Society for Evidence-
Based Neonatology (EBNEO.org). To
critically appraise an article visit
aap.org/perinatal or contact Dr. Viral
Jain at viral jain@live.com for

further information.

Comment: Comment articles are
personal viewpoints and discussions
of important topics of particular
interest to perinatology. Comments
cover basic science and clinical
issues as well as those which bridge
the gap between research and
practice. These articles are normally
commissioned.

Structured abstract,
max 150 words.

Please consult the

SQUIRE guidelines

for abstracts.

Abbreviated,
unformatted
abstract is
preferred.

No abstract
required.

No abstract
required.

Length should not exceed 25

pages, including the abstract,

text, tables, illustrations, and
references.

Length should not exceed 20

pages, including the abstract,

text, tables, illustrations, and
references.

4,000-4,500 words max,
including abstract.

Word count should not
exceed 500.

Word count should not
exceed 1,000.

Maximum of 5
tables/figures.

Maximum of 5
tables/figures.

Liberal use of tables
and figures is
encouraged.

Maximum of 1
tables/figures.

Maximum of 1 table/

figure.

No more than 50
references.

No more than 50
references.

No more than 100
references.

Maximum of 5
references.

Maximum of 10
references.
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PREPARATION OF ARTICLES

Please note that original articles must contain the following
components. Please see below for further details.

1. Cover letter (must include a Conflict of Interest
statement)

Title page (excluding acknowledgements)
Abstract

Introduction

Materials (or patients) and methods
Results

Discussion

Acknowledgements

Conflict of Interest

Author contributions

Funding Information

References

Tables

Figures
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Cover letter

The uploaded covering letter must state the material is original
research, has not been previously published and has not been
submitted for publication elsewhere while under consideration.
The covering letter must also contain a Conflict of Interest
statement (see Editorial Policy section).

Title page

The title page should bear the title of the paper, the full names of
all the authors, highest academic degree obtained, and their
affiliations, together with the name, full postal address, telephone
and fax numbers and e-mail address of the author to whom
correspondence and offprint requests are to be sent (This
information is also asked for on the electronic submission form).

The title should be brief and informative, of 150 characters or less.

The running title should consist of not more than 50 letters and
spaces. It should be as brief as possible, convey the essential
message of the paper and contain no abbreviations. Please note —
the running head for a manuscript on all pages after the title page
will be the shortened manuscript title followed by an ellipsis.
Authors should disclose the sources of any support for the work,
received in the form of grants and/or equipment and drugs.

Abstract

A structured abstract is required for original articles and a
standard abstract format is required for other types of articles. An
abbreviated unformatted abstract is preferred for Review articles.
For clinical trials, the abstract should also include details of where
and when the trial was registered, and the Clinical Trial Number.

The structured abstract should be limited to 150 words, under the
following headings:

Objective - reflecting the purpose of the study or the hypothesis
that is being tested

Study Design - the setting for the study, the subjects (number and
type), the treatment or intervention, and the type of statistical
analysis

Result - include the outcome of the study and statistical
significance, if appropriate

Conclusion - state the significance of the results

Introduction

The Introduction should assume that the reader is knowledgeable
in the field and should therefore be as brief as possible but can
include a short historical review where desirable.

Materials / subjects and Methods

This section should contain sufficient detail, so that all
experimental procedures can be reproduced, and include
references. Methods, however, that have been published in detail
elsewhere should not be described in detail. Authors should
provide the name of the manufacturer and their location for any
specifically named medical equipment and instruments, and all
drugs should be identified by their pharmaceutical names, and by
their trade name if relevant.

Results and Discussion

The Results section should briefly present the experimental data
in text, tables or figures. Tables and figures should not be
described extensively in the text, either. The discussion should
focus on the interpretation and the significance of the findings
with concise objective comments that describe their relation to
other work in the area. It should not repeat information in the
results. The final paragraph should highlight the main
conclusion(s), and provide some indication of the direction future
research should take.

Acknowledgements

These should be brief, and should include sources of support
including sponsorship (e.g. university, charity, commercial
organization) and sources of material (e.g. novel drugs) not
available commercially.

Conflict of interest

Authors must declare whether or not there are any competing
financial interests in relation to the work described. This
information must be included at this stage and will be published
as part of the paper. Conflict of interest should also be noted on
the cover letter and as part of the submission process. See the
Conflict of Interest documentation in the Editorial Policy section
for detailed information.

Author Contributions

Each author’s contribution to the manuscript must be provided in
general terms (e.g. ‘AB designed the experiments and helped to
write the manuscript’). To understand more about authorship
definitions, please refer to the ICMJE Authorship Guidelines.

Funding Information

The funding section is mandatory. Authors must declare sources
of study funding including sponsorship (e.g. university, charity,
commercial organization). If no funding was received, please also
state this.
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Vancouver format. In the text they should appear as numbers
starting at one and at the end of the paper they should be listed
(double-spaced) in numerical order corresponding to the order of
citation in the text. All authors should be quoted for papers with
up to six authors; for papers with more than six authors, the first
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Personal communications must be allocated a number and
included in the list of references in the usual way or simply
referred to in the text; the authors may choose which method to
use. In either case authors must obtain permission from the
individual concerned to quote his/her unpublished work.

Tables

These should be labelled sequentially and cited within the text.
Each table should be presented on its own page, numbered and
titled. Reference to table footnotes should be made by means of
Arabic numerals. Tables should not duplicate the content of the
text. They should consist of at least two columns; columns should
always have headings. Authors should ensure that the data in the
tables are consistent with those cited in the relevant places in the
text, totals add up correctly, and percentages have been
calculated correctly. Unlike figures or images, tables may be
embedded into the word processing software if necessary, or
supplied as separate electronic files.

Figures

Figures and images should be labelled, sequentially numbered and
cited in the text. Figure legends should be brief, specific and
appear on a separate manuscript page after the References
section. Refer to (and cite) figures specifically in the text of the
paper. Figures should not be embedded within the text. If a table
or figure has been published before, the authors must obtain
written permission to reproduce the material in both print and
electronic formats from the copyright owner and submit it with
the manuscript. This follows for quotes, illustrations and other
materials taken from previously published works not in the public
domain. The original source should be cited in the figure caption
or table footnote. The use of three-dimensional histograms is
strongly discouraged when the addition of the third dimension
gives no extra information. Scale markers should be used in the
image for electron micrographs, and indicate the type of stain
used. Detailed guidelines for submitting artwork can be found by
downloading the Artwork Guidelines PDF.

Figure Legends
These should be brief, specific and appear on a separate
manuscript page after the References section.

Supplementary information

Supplementary information (Sl) is material directly relevant to the
conclusion of an article that cannot be included in the printed
version owing to space or format constraints. The article must be
complete and self-explanatory without the S, which is posted on
the journal's website and linked to the article. SI may consist of
data files, graphics, movies or extensive tables, view the Artwork
Guidelines PDF for more information on accepted file types.
Authors should submit documents in their FINAL format as they
are not edited, typeset or changed, and will appear online exactly
as submitted. When submitting SI authors are required to:

* Include a text summary (no more than 50 words) to
describe the contents of each file.

o |dentify the types of files (file formats) submitted.

e Include the text “Supplementary information is available
at JPER’s website”) at the end of the article and before
the references.

Please note: We do not allow the resupplying of Supplementary
Information files for style reasons after a paper has been exported
in production, unless there is a serious error that affects the



science and, if by not replacing, it would lead to a formal
correction once the paper has been published. In these cases we
would make an exception and replace the file; however there are
very few instances where a Supplementary Information file would
be corrected post publication.

Availability of Data and Materials

Please see our Editorial Policies for information regarding data,
protoccls, sequences, or structures.

House Style

e Do not make rules thinner than 1pt (0.36mm)

e Use a coarse hatching pattern rather than shading for
tints in graphs

®  Color should be distinct when being used as an
identifying tool

®  Spaces, not commas should be used to separate
thousands

e  Abbreviations should be preceded by the words they
stand for in the first instance of use

®  Use Sl units throughout

e Text should be double spaced with a wide margin

e At first mention of a manufacturer, the town (and state
if USA) and country should be provided

Abbreviations and Symbols

Do not use abbreviations in the title or abstract, and limit their use
in the text. The first time an abbreviation appears it should be
preceded by the words for which it stands. For a list of standard
medical abbreviations and measurements, consult the American
Medical Association Manual of Style: A Guide for Authors and
Editors, 9th edition (Baltimore: Lippincott, Williams & Wilkins,
1998). There should be no hyphenation of phrases such as “very
low birth weight”, “birth weight” and “extremely low birth
weight".

Fast Track Publication

For manuscripts dealing with urgent issues that necessitate
expedient publication, the author may request a Fast Track
Review. The author should state the reason for such a request in
his or her cover letter. The editor will make a decision for fast
track within a few days. If an adverse decision is made then the
authors may request withdrawal of the manuscript or allow
processing in the normal fashion.

English Language Support

For editors and reviewers to accurately assess the work presented
in your manuscript you need to ensure the English language is of
sufficient quality to be understood. If you need help with writing
in English you should consider:

e Asking a colleague who is a native English speaker to
review your manuscript for clarity.

e \Visiting the English language tutorial which covers the
common mistakes when writing in English.

e Using a professional language editing service where
editors will improve the English to ensure that your
meaning is clear and identify problems that require your
review. Two such services are provided by our affiliates
Nature Research Editing Service and American Journal
Experts.

Please note that the use of a language editing service is not a
requirement for publication in this journal and does not imply or
guarantee that the article will be selected for peer review or
accepted.

If your manuscript is accepted it will be checked by our
copyeditors for spelling and formal style before publication.
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