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1 INTRODUCAO

O refluxo vesicoureteral (RVU) tem sido reconhecido como um
importante e freqlente problema de saude da crianca e também de saude
publica.” Estima-se que ocorra em cerca de 1% da populacdo pediatrica e em 30
a 40% das criangas com infecgao urinéria.? Aproximadamente 50.000 criangas por
ano sdo diagnosticadas com RVU nos Estados Unidos." A identificagdo precoce
da doenca e os avancos no conhecimento tém permitido significativa reducéo na
morbidade a longo prazo em criangas e adultos.® Nos ultimos 30 anos, tem-se
conquistado significativa melhora na compreensao das questdes envolvendo o
RVU, através de estudos clinicos, experimentais e ensaios clinicos
randomizados.* Contudo, h4 ainda controvérsias em diversas questdes relativas a
abordagem clinica, a profilaxia da infeccao urinaria, a abordagem cirurgica, aos
exames de imagem, entre outras.>®’

Alguns autores chegam a questionar se a identificacdo do refluxo
vesicoureteral em qualquer situacao clinica traria algum beneficio a longo prazo
para as criancas.®® Além disso, com o avanco do conhecimento clinico e de
novas propedéuticas, surgem novas consideracées, como a associacao do RVU
com a chamada sindrome de disfuncdo de eliminagdo.’ Assim, acredita-se que,
apesar dos evidentes avangos no conhecimento do RVU, s&o necessarios ainda
estudos com metodologia mais adequada, com maiores amostras e com tempo
de seguimento apropriado. Nesse contexto, tem-se a expectativa de que o
presente estudo possa contribuir para um pequeno avango na compreensao de

alguns desses aspectos envolvendo principalmente a abordagem clinica do RVU.
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Este trabalho comegou a ser delineado com o intuito de se verificar o
curso clinico de criangcas e adolescentes com refluxo vesicoureteral primario
(RVU) admitidos na Unidade de Nefrologia Pediatrica (UNP) do Hospital das
Clinicas da Universidade Federal de Minas Gerais (HC-UFMG). O projeto inicial
foi elaborado em 2001, sendo entdo desenvolvido um banco de dados no
programa Epi-Info e iniciada a coleta de dados por trés bolsistas de iniciacdo
cientifica, sob a supervisdo dos coordenadores. Nessa fase preliminar, foram
publicados dois estudos originais com a analise parcial dos dados até entado
coletados e analisados (APENDICES A,B)."""2

Apos a fase inicial, foram verificados os problemas e as falhas do banco
de dados original e decidiu-se desenvolver um novo em um programa estatistico
com mais poder de andlise e capacidade de armazenamento de dados (Statistical
Package for the Social Sciences - SPSS). Essa decisdo foi necessaria e
indispensavel, pois o banco de dados final incluiu 735 pacientes admitidos e
seguidos em nossa Unidade de 1970 até 2004 e incorporou 218 variaveis com um
total de aproximadamente 160.000 dados para serem analisados. O banco de
dados foi estruturado de maneira a registrar dados em trés diferentes tempos: na
admissdo, na metade e no final do seguimento. Além disso, foram coletados
dados clinicos e demograficos (idade da primeira infeccdo urinaria, idade do
diagnostico do RVU, cor, peso, estatura, pressao arterial), dados laboratoriais
(funcdo renal sérica, exames de urindlise e cultura de urina) e dados de imagem
(ultra-sonografia seriada, cintilografia renal estatica por cintilografia renal estatica
(combinagdo -*"Tc 4&cido dimercaptossuccinico - DMSA), uretrocistografia

miccional, cistografia radioisotdpica direta, urografia excretora).
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Nessa segunda fase, participaram outros cinco bolsistas de iniciacao
cientifica, supervisionados pelos coordenadores do estudo. Dessa maneira, foram
registrados, coletados e armazenados milhares de dados que foram revisados de
maneira sistematica para diminuirem-se, ao minimo, possiveis falhas na coleta e
registro dos dados. Cada prontuario foi revisto por no minimo dois pesquisadores
e 0s casos de duvida foram discutidos pela equipe. Como pode ser observado,
seria impossivel condensar esse volume de informagdes em um Unico trabalho.

Assim, foi decidido apresentar o presente estudo em um novo formato
que se enquadra nas novas determinacbes do Colegiado do Programa de
Ciéncias da Saude — Area de Concentragdo Satde da Crianca e do Adolescente.
Essas recomendagdes permitem que as dissertacdes de mestrado e teses de
doutorado sejam apresentadas em formato de artigo(s) cientifico(s), visando a
aumentar a divulgagéo e o alcance dos estudos cientificos realizados no ambito
da Faculdade de Medicina da UFMG.

E de extrema importancia ressaltar que a realizacdo desta pesquisa
somente foi possivel gracas a uma somatéria de fatores que devem ser
reconhecidos. Em 1968, foi constituido o entdo denominado Grupo do Rim
(GRIM) pelo Prof. José Silvério Santos Diniz. Deve ser enfatizado que desde a
fundacao do Grupo, o prof. José Silvério preocupou-se em estimular e garantir as
condicdes para que se desenvolvessem protocolos clinicos para o atendimento
das criancas e adolescentes com problemas renais. Em conseqiiéncia dessa
iniciativa, foi possivel recuperar e analisar dados clinicos e laboratoriais de todos
os pacientes com RVU admitidos em nossa Unidade.

Os cuidados clinicos e a assisténcia que esses pacientes receberam

durante todo esse periodo foram evidentemente imprescindiveis para este
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trabalho. Neste ponto destacam-se as participagdes dos professores Luis Sérgio
Bahia Cardoso, Eleonora Moreira Lima, Maria Lucia Soares Ferreira Moreira,
Jodo Luiz Monteiro, Eduardo Araujo Oliveira, Ana Cristina Simdes e Silva e Maria
Goretti Moreira Guimaraes Penido. Esses professores, através de experiéncia
clinica, persisténcia e espirito humano, tém atuado de forma decisiva para a
melhoria das condi¢cdes de vida dessas criancas e de suas familias. Também foi
fundamental a participacdo da professora Viviane Santuari Parisotto Marino,
atualmente especialista em Medicina Nuclear e cuja dissertagcao de mestrado foi
a primeira de nossa Unidade a estudar as questdes envolvendo o RVU. Acredita-
se que sem esse estudo inicial, o desenvolvimento da presente investigacao teria
sido muito dificultado, se n&o impossivel.

Este trabalho também seria impossivel sem a participagdo do Professor
Eli Armando Siqueira Rabelo, professor do Departamento de Cirurgia da
Faculdade de Medicina (UFMG) e ativo membro da Unidade de Nefrologia do HC-
UFMG. Para consternacao dos amigos e colegas da Unidade, o professor Eli
faleceu no decorrer do mesmo. E impossivel dimensionar essa perda para a
Nefrourologia Pediatrica brasileira. Autor de diversas publicacées nacionais e
internacionais, professor querido pelos alunos e residentes e médico adorado
pelas criancas e seus pais, sua auséncia sera sentida por todos que conviveram
com ele. Para seus amigos do GRIM, que conviveram anos com sua alegria de
viver, a perda é irreparavel e a continuidade do seu trabalho € a Unica e pequena
homenagem que se pode prestar a sua figura humana.

Um destaque especial deve ser feito ao professor Eduardo Araujo

Oliveira, orientador desta tese, que com seu entusiasmo, grande conhecimento de
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bioestatistica e acentuada capacidade de trabalho propiciou a realizagdo e
conclus&o deste estudo.

Diante dessas consideragdes, esta tese de doutorado segue o modelo
aprovado pelo Programa de Pés-Graduacdo em Ciéncias da Salde - Area de
Concentracdo em Saude da Crianca e do Adolescente, que permite sua
confeccdao no formato de artigos cientificos a serem submetidos a revistas
médicas. Sendo assim, sua estruturacao foi elaborada da seguinte maneira:

1. Breve revisédo sobre o tema
a. Aspectos atuais do refluxo vesicoureteral primério. Artigo publicado
na Revista Médica de Minas Gerais (v. 14, p. 32-36, 2004)
2. Secao de objetivos
3. Secao de metodologia
4. Secao de resultados e de discussao;
a. Estudo retrospectivo da coorte de 739 criangas com refluxo
vesicoureteral primario. Artigo publicado no Jornal Brasileiro de
Nefrologia (v. 27, p. 110-115, 2005);
b. Clinical course of 735 children and adolescents with primary
vesicoureteral reflux. Artigo submetido ao Journal of Pediatrics
(novembro de 2005);
c. Predictive factors of resolution of primary vesicoureteral reflux: a
multivariate analysis. Artigo aceito para publicacao no British Journal
of Urology (novembro de 2005);
d. Gender and vesicoureteral reflux: a multivariate analysis. Artigo

aceito para publicagdo no Pediatric Nephrology (outubro de 2005);
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e. Clinical course of prenatally detected primary vesicoureteral reflux.

Artigo publicado no Pediatric Nephrology (v.21,p.86-91,2006).

5. Secao de Comentarios Finais

6. Anexos
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Resumo

Os avancos no conhecimento do curso clinico do refluxo vesicoureteral
e de suas consequéncias tém permitido um aperfeicoamento na abordagem
dessa doenca freqiiente na faixa etaria pediatrica. Nos Ultimos anos, varios
fatores contribuiram para a maior compreensao da genése do refluxo e do dano
renal associado. Entre eles, destacam-se o diagnostico neonatal do refluxo na
investigacao da hidronefrose fetal, a detec¢do mais precisa do dano renal através
da cintilografia renal e os avangos no conhecimento da genética do refluxo
vescioureteral primdrio. Esta revisdo enfatiza esses avangos e 0os mais recentes

estudos prospectivos controlados, abordando a questdo do tratamento do refluxo.

Palavras-chave: refluxo vesicoreteral. Infeccéo urinaria. Hidronefrose fetal.

Introducao

O refluxo vesicoureteral primario (RVU) € uma anormalidade congénita
causada pela implantagdo anémala da jungéo ureterovesical, 0 que permite uma
ascensao da urina da bexiga até ureteres e rins. Estima-se que ocorra em cerca
de 1% da populagdo pediatrica e em 30 a 40% das criangas com infeccao
urinaria.’

A teoria mais aceita para explicar o refluxo vesicoureteral € um desvio
no local de origem do broto ureteral. Quando o broto ureteral se origina muito

proximo da futura bexiga, o comprimento do ureter intramural serd potencialmente
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mais curto, havendo, assim, mais probabilidade de refluxo. O local de origem do
broto ureteral parece ser geneticamente determinado.?® Quanto mais alterado ele
for, mais grave sera o grau do refluxo e, conseqlientemente, maior o risco de
alteracao do parénquima renal.

O diagnéstico do RVU é normalmente obtido na investigagdo de um
quadro de infeccao urinaria. Outros possiveis indicios para investigacdo sao a
hidronefrose fetal, a disfuncdo miccional e a histéria familiar. O exame
padronizado para o diagnéstico do refluxo € a uretrocistografia miccional (UCM),
que permite detalhamento anatémico, propiciando informacbes clinicas
relevantes. Segundo o Comité Internacional de Estudo do Refluxo, o refluxo
vesicoureteral é classificado em cinco graus em ordem crescente de gravidade.
Na pratica clinica, € usual considera-los como leve (graus | e Il), moderado (grau
1) e grosseiro (graus IV e V).*

Nos ultimos anos, mais conhecimento do curso clinico do RVU tem
permitido uma abordagem mais racional e eficaz desse problema. Uma
diversidade de fatores tem contribuido para esses avangos, incluindo
aprimoramentos tecnolégicos na obtengcdo de imagens do trato urinario,
diagnostico neonatal do refluxo através da investigagcdo da hidronefrose fetal e
estudos prospectivos controlados que avaliam a melhor conduta para essas
criancas. Além disso, os avancos no campo da biologia molecular tém permitido
um conhecimento mais preciso da etiopatogénese do refluxo. Esta revisédo

enfatiza os avangos obtidos no conhecimento e na abordagem do RVU.
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Geneética

Ao investigarem-se irmdos assintométicos de criangas com refluxo,
encontra-se uma incidéncia de 25 a 50% de RVU.>®. A incidéncia entre irm&os é
influenciada pela idade: 46% em menores de dois anos, 33% entre dois e trés
anos e 7% em maiores de trés anos,” devido ao desaparecimento espontaneo
com o crescimento. Ha chance de haver refluxo em 50% dos filhos de doentes. A
chance para as criancas negras é 10 vezes menor quando comparadas as
brancas. Esses dados tém progressivamente confirmado as bases genéticas do
RVU.

Os métodos diagnédsticos para o RVU séo dispendiosos e invasivos,
enfatizando a importancia da identificagcdo do(s) gene(s) responsavel(eis) pela
doenca. O rastreamento genético futuramente possibilitard identificar os uropatas
pela simples coleta de sangue periférico, analisando-se o0 acido
desoxirribonucléico (DNA) de leucécitos.® Acredita-se que o RVU seja uma das
mais freqlentes doengas de transmissdo mendeliana. Os estudos em familias de
doentes continuam tendo grande importancia, porém suas limitagbes sao
evidentes: requerem familias numerosas, com varios casos de refluxo; individuos
assintométicos podem ser sofrer a mutagdo; ocorre resolugdo espontanea em
muitas criangas com RVU. Assim, diversos elementos da familia ndo sé&o
submetidos a propedéutica e o seu fenoétipo jamais é esclarecido, prejudicando a
avaliacao genética.

Acredita-se que diferentes uropatias partiihem semelhante patogénese,
relacionadas ao desenvolvimento anormal do broto ureteral.® Efeitos indutivos

reciprocos entre o broto e o blastema metanéfrico parecem levar a formagéao dos
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ductos coletores e ureter pelo primeiro e dos néfrons pelo ultimo. Desta maneira,
um defeito primario em qualquer um desses precursores afetara o
desenvolvimento do outro.'® Experimentos em animais indicam claramente a
influéncia das mutacgdes, teratogénese quimica e farmacoldgica, obstrucao da via
urinaria e desnutricdo materna como fatores que perturbam a embriogénese do
trato urinario. O nimero de genes aparentemente envolvidos nesse processo esta
rapidamente aumentando, porém a relagdo entre eles estd sendo esclarecida
mais lentamente.

Diversos estudos j& demonstraram que o refluxo € uma doenca
autossémica dominante, com penetrancia incompleta e expressao variavel."' Tem
sido observado que portadores obrigatérios nem sempre séo afetados,
confirmando-se a penetrancia reduzida.'® Porém, trabalhos paralelos sugerem
que a heranga dominante ocorra somente em algumas familias e que em outras
se dé o padréo poligénico.

Recentemente, Feather et al. realizaram um estudo com sete
grandes familias em que vérios individuos eram afetados pelo RVU.% O Iécus mais
sugestivo de RVU encontrado estendeu-se por 20 cM no cromossomo 1p13, entre
GATA176C01 e D1S1653, onde foi encontrada heterogeneidade genética.
Todavia, mutacdes especificas ainda nao foram definidas. Anteriormente a esse
estudo, outras regides foram candidatas por muitos anos ao vinculo com o RVU e
sua nefropatia: cromossomo 6p (/6cus do HLA), cromossomo 10q (onde se
localizam os genes PAX2, RET e FGFR2) e o cromossomo X (/6cus do AT2).
Entretanto, ndo se encontrou qualquer evidéncia de que esses Cromossomos
estivessem envolvidos no refluxo isolado e primario, forma mais encontrada dessa

uropatia.’
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O cromossomo X e o gene PAX2 relacionam-se a malformagdes raras
do trato urindrio e de outros sistemas simultaneamente, como a sindrome de
Kallmann (anosmia, infertilidade, agenesia renal geralmente unilateral) e a
sindrome renal-coloboma (RVU, hipoplasia renal, coloboma), respectivamente.
Contudo, o RVU isolado é mais freqlente quando comparado aos casos
associados a quadros sindrémicos.'*1%16

Deve-se ressaltar que em pacientes com uropatias bilaterais
freqientemente ocorrem diferentes tipos de alteracbes em cada lado. Por
exemplo, entre pacientes com rim displasico multicistico, 15 a 28% apresentam
RVU contralateral.'” Além disso, diferentes tipos de uropatias sdo encontrados em
uma mesma familia, por exemplo: obstrucdo da juncdo ureteropélvica, rim
displasico multicistico, RVU e agenesia renal.’® Esses dados sdo sugestivos de
que o mesmo defeito genético poderia originar varias uropatias (fenocopias). Ha
também a possibilidade de diferentes mutagées em um mesmo gene causarem
essa diversificacao ou mesmo diferentes genes para as variadas patologias.

A identificacdo exata dos genes causadores do refluxo € esperada nos
préximos anos, trazendo a tona novos conhecimentos sobre a patogénese das
uropatias, esclarecimento sobre a embriologia do trato urinario, investigagcao
precoce e rotineira de irmaos assintomaticos, aconselhamento genético e,

possivelmente, a adogao do tipo de mutacdo genética como fator prognéstico.'®

Refluxo neonatal

A ultra-sonografia realizada no pré-natal tem resultado em um aumento

no numero de diagnosticos de uropatias em criangas assintomaticas, permitindo a
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instituicado do tratamento adequado antes das conseqUéncias devastadoras que
as infecgbes do trato urinario podem causar.?°

A anormalidade do trato urinario mais comumente encontrada no ultra-
som obstétrico é a hidronefrose, que ocorre em mais de 50% dos casos. Em
aproximadamente 10% a dilatacdo do trato urindrio é secundaria ao RVU.*'
Neonatos com diagndstico intra-Utero de hidronefrose devem ser submetidos a
avaliagdo poés-natal, incluindo ultra-sonografia do trato urindrio, uretrocistografia
miccional (UCM) e avaliacdo funcional do trato urinario superior.?? E importante
notar que um ultra-som pos-natal normal ndo exclui a presenga do refluxo e, por
isso, uma UCM deve ser realizada em toda crianca com hidronefrose fetal,
mesmo que a ultra-sonografia pés-natal tenha sido normal.?®%*

O diagnéstico pré-natal do RVU tem contribuido para uma melhor
compreensao da histéria natural dessa uropatia e de suas conseqiéncias, antes
que fatores intervenientes, tais como infecgao urinaria, alterem o curso clinico do
refluxo. Em muitos aspectos, o RVU diagnosticado na investigacdo da
hidronefrose fetal difere daquele diagnosticado na investigacdo de infecgao
urinaria. Em nossa série de 28 casos de RVU fetal, houve predominio do sexo
masculino (86%), unidades renais com refluxo moderado a grave (87%) e alto
indice de dano renal demonstrado na cintilografia estatica (51%). Os pacientes
foram submetidos a cintilografia estatica antes de qualquer episodio de infec¢ao
urinaria.?® Outros autores tém relatado caracteristicas semelhantes do refluxo
fetal; em uma compilacdo da literatura de 12 séries de casos publicadas desde
1989, pode-se observar a consisténcia dos nossos achados (TAB. 2.1).25%7
Um total de 448 neonatos (531 unidades renais) com RVU fetal foi

compilado e analisado nesta revisdo. Houve claro predominio do sexo masculino
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(81%). Essa distribuicdo diverge daquela do refluxo diagnosticado apés infecgcéao
urinaria, quando predominou o sexo feminino. Vérias hipdteses tém sido
levantadas para explicar tal fato: o RVU seria subestimado no sexo masculino,
pois o0s meninos seriam freqlentemente assintomaticos. Outros autores
argumentam em favor de uma obstrucdo uretral transitéria intra-utero nos
meninos. Anderson e Rickwood sugeriram que uma alta pressao miccional intra-
utero nos fetos masculinos poderia distorcer a juncao ureterovesical, causando
refluxo e dano renal.?® Essa hipétese tem sido corroborada pelos achados da
urodinamica realizada nesses meninos.

O RVU foi associado a dilatagdo da pelve renal (grau lll a V) em 84%
de casos em nossa série, uma distribuicdo proxima daquela dos estudos
compilados na literatura. Na TAB. 2.1 pode ser observada a distribuicdo de
freqUéncia dos graus de refluxo. Do total de 531 unidades incluidas na analise,
408 (77%) apresentaram refluxo de moderado/grave.

Outra contribuicdo relevante do RVU fetal é a oportunidade de se
estudar o dano renal antes da ocorréncia de infeccdo urindria. Esta pesquisa
diagnosticou dano renal em aproximadamente metade das unidades avaliadas
(22/43), com lesdo moderada em 60% de casos e intensa em 40% (rim
contraido). Nas séries compiladas, outras sete informaram o percentual de
unidades renais com dano, variando de 23% (106) até 62% (103). Observou-se,
ainda, associacao significativa entre grau grave de refluxo e dano renal; essa

correlacdo também foi registrada por outros autores.?%'

Um aspecto importante
nessas criangas com refluxo fetal é a presenca de cicatrizes renais e dano renal
significativo j& na primeira avaliagdo, antes da ocorréncia de qualquer episédio de

infeccdo urinaria. Aproximadamente 50% das unidades renais com refluxo fetal
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apresentam dano renal significativo.?>%’

Esse dano difere daquela nefropatia
localizada encontrada nas criangas com infecgdo urindria. Muitas vezes, ha
acometimento global da unidade renal, resultado em um rim contraido. As FIG.
2.1a e 2.1b ilustram as lesGes encontradas na cintilografia estatica realizadas em
neonatos com refluxo e sem infec¢ao urinaria.

A énfase no estudo da génese da nefropatia do refluxo sempre esteve
centrada nos mecanismos adquiridos e tem sido dada pouca atencdo a
contribuicdo para o dano renal de fatores embriogenéticos. A histopatologia
dessas lesdes difere significativamente: enquanto nos pacientes com refluxo intra-
uterino encontra-se displasia ou hipoplasia renal, 0 que sugere uma alteracao na
embriogénese renal, naqueles com refluxo e infeccdo de repeticdo detecta-se
uma inflamagao intersticial localizada.>**°

No estado atual de conhecimento, ndo se sabe se o refluxo e o dano
renal associado sdo expressdes meramente separadas da mesma anormalidade
do desenvolvimento ou se ha uma relagcédo de causa/efeito entre elas. O RVU fetal
abre novas perspectivas de pesquisas clinicas e experimentais na tentativa de se
elucidar a génese do comprometimento da fungéo renal e outras consequiéncias
dessa uropatia. Recentemente, tém sido reconhecidas duas populagdes distintas
de criancas com RVU primario: um grupo de refluxo diagnosticado ap6s episédio
de infeccao urinaria, ocorrendo principalmente em meninas, caracterizado por
graus leves a moderados; e as cicatrizes renais que, quando presentes, sao
localizadas. No outro grupo, o refluxo é diagnosticado precocemente, pela
investigacdao de hidronefrose fetal. Ha predominio do sexo masculino e

aproximadamente dois tergos sao casos de refluxo bilateral de grau elevado (Il a

V) '41 ,42
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Dano renal

Ha mais de 40 anos foi realizado um estudo experimental que
demonstrou a associacao entre o refluxo vesicoureteral (RVU), bacteridria e dano
renal.** O termo nefropatia do refluxo enfatizando essa associagéo foi introduzido
pela primeira vez por Bailey, em 1973.** Essa nova nomenclatura substituiu a
antiga terminologia, pielonefrite crénica atréfica, a qual erroneamente implicava
infeccao continua nos rins afetados.

A nefropatia do refluxo envolve os varios tipos de lesdo renal que
resultam do refluxo. E responsavel por aproximadamente 10% das causas
primérias de insuficiéncia renal crénica, sendo uma das principais na faixa etéria
pediatrica.*>*® Além disso, é causa importante de hipertensao arterial nesse grupo
etario e pode levar a sérias complicagbes para a paciente durante a gravidez.
Apesar do RVU resolver-se espontaneamente na maioria dos casos, o dano renal
€ irreversivel e as conseqiéncias podem ser evitadas se houver prevencédo da
lesdo. Apds os sete anos de idade, a probabilidade de ocorrer dano renal € muito
pequena; porém, uma crianga com cinco anos de idade apresentando RVU pode
ainda desenvolver cicatrizes renais caso esteja exposta a infecgdo do trato
urinario (ITU) nao tratada adequadamente.*’*®

O diagnéstico das cicatrizes renais pode ser obtido através da urografia
excretora (UE), cintilografia renal estatica (DMSA) e ultra-sonografia. Atualmente,
a cintilografia com DMSA é o método mais utilizado, pois apresenta varias
vantagens em relacdo a UE, tais como a determinagdo quantitativa da funcao
renal, reducédo da quantidade de radiagdo para as génadas, auséncia de reacgoes

induzidas pelo contraste, melhor visualizagdo dos rins quando ha sobreposicéao
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O0ssea e mais sensibilidade e especificidade. A FIG. 2.1b ilustra o dano renal
associado ao refluxo identificado apés episodios de infec¢ao urinéria.

As lesbes renais sao detectadas em aproximadamente 10% dos
pacientes apés uma ITU febril, sendo que a associacdo entre a infeccdo e o
refluxo pode atingir até 30% dos casos. Porém, ha relatos de casos de pacientes
com pielonefrite aguda, sem sinais de refluxo, que evoluiram com dano renal.*®*°
Esses achados demonstram o papel da viruléncia bacteriana e dos possiveis
mecanismos de defesa do hospedeiro no desenvolvimento da cicatrizes renais.>

Em 1994, Smellie et al.°' demonstraram que as infecgdes urinarias ndo
corretamente abordadas comprometeriam o parénquima renal. Nesse estudo, os
principais fatores associados a presenca de dano renal foram o atraso no
diagnostico da infecgdo ou da investigagao radiolégica do trato urinario, a falta de
tratamento imediato da infeccdo e a ndo utlizagdo de uma profilaxia
antibacteriana. Alguns trabalhos relataram que a incidéncia de dano renal esté
relacionada ao grau do refluxo. Assim, o RVU grave (graus lll, IV e V) esta mais
associado ao desenvolvimento de cicatrizes renais que o RVU leve (I e II).*
Novas cicatrizes podem se desenvolver com o tempo, principalmente quando ha
ITU recorrente que acomete o trato urinario superior.*®

Os principais fatores encontrados para a evolugao do dano renal séo o
atraso no diagnostico da infecgao e o tratamento inadequado. Desta forma, deve
ser salientada a importancia de um diagnéstico precoce e de um seguimento
cuidadoso de todas as criancas apés um episédio de ITU em ambos os grupos
com nefropatia do refluxo. As infecgbes recorrentes devem ser tratadas
imediatamente e podem ser evitadas utilizando-se quimioprofilaxia, a qual protege

os rins do desenvolvimento de novas cicatrizes.*®°3
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Recentemente, tem sido demonstrado o papel da enzima conversora de
angiotensina (ECA) no desenvolvimento das cicatrizes renais.>*>> O polimorfismo
deletério desse gene esta associado ao aumento da atividade do sistema renina-
angiotensina-aldosterona. Esse fator predispde a progressdo do dano renal via
efeito hemodinamico e esclerosante. Um estudo realizado por Lama et al. (1997)
demonstrou que o uso de inibidores da ECA pode reduzir a progressao da
nefropatia do refluxo.”® Atualmente, tem sido estudada a importancia de novos
marcadores de dano renal. Muitos relatos tém demonstrado evidéncias de que a
deteccgao de niveis urinarios e séricos de interleucinas, principalmente a IL-6, e de
receptor do fator de necrose tumoral (TNF-R) e niveis séricos de TNF-a esta
associada a perpetuacao e progressdo do dano renal nos pacientes com refluxo.*’

As principais complicagbes da nefropatia do refluxo sdo a hipertensdo
arterial (HA) e a insuficiéncia renal crénica (IRC), sendo ambos mais freqientes
no sexo masculino. A HA ocorre em aproximadamente 10% das criangas com
dano renal. Nao apresenta curso maligno na maioria dos casos e responde bem
ao tratamento anti-hipertensivo. Nos adultos com nefropatia do refluxo, a
incidéncia de HA pode chegar a 38-50%, sendo ainda maior nas pacientes
gravidas. Alguns estudos demonstraram a associacao entre a gravidade do dano
renal e do grau do RVU com o desenvolvimento da HA. Porém, o que esta mais
esclarecido atualmente € que a HA acelera a progressdao do dano renal nos
pacientes com nefropatia do refluxo. Os fatores de risco para HA ndo sao
evidentes, uma vez que essa complicacdo usualmente é mais prevalente nos
adultos, faixa etaria em que se sobrepdem outros fatores.*®

A IRC ocorre em 5 a 12% dos pacientes com nefropatia do refluxo. A

etiologia da IRC nesses casos ainda ndo esta bem esclarecida. A progressao esta
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relacionada principalmente com a proteinuria e a HA. Ha relatos de que
alteracées mesangiais ocorrem precocemente na nefropatia do refluxo e que
levam ao desenvolvimento da esclerose focal.**®° A maioria dos pacientes evolui
entdo com glomeruloesclerose, sendo encontradas também altera¢cdes no rim nao
afetado, o que gera a hip6tese da presenca de fatores auto-imunes, alteracoes
vasculares e do fendmeno de hiperfiltragdo, além da acdo da ECA.*%%'%2 Qg
pacientes que evoluem sem proteinudria apresentam provavelmente um quadro de

displasia renal.®’

Tratamento

Durante as décadas de 1960 e 1970, o tratamento de escolha para o
RVU primario foi a cirurgia de reimplante ureteral. No entanto, a partir de 1970,
com a realizacdo de estudos clinicos de metodologia mais adequada, o
tratamento conservador passou a ser preponderante na maioria dos centros de
nefrologia pediatrica.®®

O objetivo do tratamento do refluxo é a preservagado da funcao renal,
evitando-se o dano renal e suas conseqUéncias. Tradicionalmente, esse
tratamento pode ser clinico ou cirurgico. A cirurgia anti-refluxo pretende erradicar
o refluxo e, assim, prevenir a transmisséo da alta pressao intravesical ou de urina
infectada até os rins. Os riscos incluem complicagbes cirurgicas, falha na
resolucao do refluxo ou obstrucdo do trato urinario. O tratamento conservador
baseia-se na profilaxia, mantendo a urina estéril e prevenindo infeccbes até a
resolucdo espontanea do refluxo. As infec¢des urinarias devem ser rapidamente

tratadas durante esse periodo.
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Ha consenso na literatura atual que graus leves e moderados de refluxo
devem ser abordados conservadoramente, ndo havendo indicagdo cirrgica.®*
Para esses casos, ha uma probabilidade de 50% de resolugcado espontanea do
refluxo com dois anos de tratamento.®>*¢” Mesmo para graus graves de refluxo
(IV a V), ha uma tendéncia de tratamento inicial com quimioprofilxia, sendo a
corregdo cirargica reservada para os casos de insucesso. Contudo, essa
abordagem nédo é consensual, variando de acordo com a experiéncia de diversos
centros. Até o momento, estdo disponiveis trés ensaios clinicos com amostragem
aleatoria, procurando-se discernir a melhor opgao terapéutica para o refluxo

grave 68,69,70

Esses estudos n&o puderam demonstrar qualquer diferenca
significativa que indicasse a superioridade da abordagem cirurgica para as
criangas com refluxo grave. O estudo multicéntrico de 1993, no qual foram
admitidas 532 criancas da Europa e Estados Unidos com refluxo grau Ill e grau
IV, demonstrou que as criangas em tratamento conservador apresentaram maior
numero de pielonefrites, mas esse fato ndo resultou em maior dano renal para
esses pacientes.®” No recente ensaio clinico de Smellie et al.”® foram alocados
aleatoriamente 52 criangas com refluxo grave e lesdo renal bilateral. Os
resultados desse elegante estudo n&o evidenciaram qualquer beneficio do
tratamento cirdrgico para as criangcas com refluxo grave.

Em suma, todas as evidéncias obtidas em estudos metodologicamente
adequados demonstram que a abordagem conservadora do refluxo vesicoureteral
€ segura. As infecgdes urinarias sao raras apos 12 meses do inicio da profilaxia e

0 aparecimento de novas cicatrizes dificimente ocorre apds os cinco anos de

idade.”
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Desse modo, na Unidade de Nefrologia Pediatrica do HC-UFMG tem-se
adotado a quimioprofilaxia continua, usualmente com nitrofurantoina (1-
2mg/kg/dia) ou sulfa-trimetroprim (1-2mg/kg/dia de trimetoprim) até a resolugéo do
refluxo. Contudo, a época de interrupcao da profilaxia ndo é consensual, sendo
que alguns autores recomendam o uso da profilaxia até a crianga atingir cinco
anos de idade, desde que ndo tenha cicatrizes renais.”' A abordagem
conservadora ndo se limita a prescricdo da medicacdo, mas também inclui
atencao ao habito urinario e intestinal do paciente, estimulo constante aos pais e
as criangas, orientando sobre os objetivos do tratamento e encorajando a
aderéncia ao tratamento. Além disso, as infec¢gdes urinarias devem ser
prontamente debeladas com antibioticoterapia apropriada.

O tratamento cirurgico tem sido cada vez mais abandonado. Ele ainda
pode ser indicado nos casos de refluxos graves e persistentes, com dano renal
importante, quando a familia ndo tiver condi¢des de fazer o acompanhamento
adequado da crianga, quando ndo aderir ao tratamento conservador ou quando
for a escolha dos pais. Isso dependera de um bom julgamento clinico e da

disponibilidade de equipes clinica e cirlirgica que atuem de maneira integrada.”®"*

Abstract

The advances of knowledge in the clinical course of vesicoureteral reflux
and its consequences have allowed an improvement in the management of this
common disease in children. In the last years, several facts have contributed for a
better understanding of the etiology of reflux and of the associated renal damage.

Among them, it is important to emphasize the neonatal diagnosis of the reflux in



37

the investigation of fetal hydronephrosis, the precise detection of renal damage by
renal scintigraphy and the advances of the genetic of primary vesicoureteral reflux.

The aim of this study is review these aspects and the recent clinical trials.

Key words: Vesicoureteral reflux. Renal damage. Fetal hydronephrosis.

Management.
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TABELA 2.1
Consolidagao das séries de casos de refluxo vesicoureteral fetal

(1989-1998)

] Grau Dano
Autores n Ureteres Masculino (L) /(laV) renal (%)
Paltiel et al.*® 14 - 12 - -
Steele etal?’ 17 31 14 6/25 -
Anderson et al.?® 34 55 31 6/49 62
Sheridan et al.?® 19 - 16 - 32
Schulman et al.*° 32 - 25 - 6*
Crabbe et al.* 23 - 21 - 23
Burge et al. * 39 64 30 11/53 33**
Ring et al 3 25 39 19 10/29 56
Scott 3 21 - 17 - 45
Marra et al *° 27 41 23 9/32 50
Gunn et af 14 22 13 9/13 -
Yeung et al.¥’ 155 236 117 65/171 37
Oliveira et al..*® 28 43 24 7/36 51
TOTAL 448 531 362 123/408

* relato de pacientes, nao de unidades renais
** relato relativo a 21 unidades
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FIGURA 2.1a - Cintilografia renal (DMSA) demonstrando rim direito hipocaptante e

contraido (seta) em um neonato com refluxo fetal grau V ipsilateral.

FIGURA 2.1b - Cintilografia renal (DMSA) demonstrando regides de hipocaptacéo
localizadas no rim direito de uma criancas de trés anos com varios episodios de

infec¢do urinaria.



45

3 OBJETIVOS

Avaliar no seguimento de criangas com RVU os seguintes aspectos:

Curso clinico de criancas e adolescentes, com énfase em: resolucédo do
refluxo, lesdo renal, infeccdo do trato urinario, pressao arterial e fungao
renal.

Resolucdo do refluxo vesicoureteral abordado em tratamento clinico,
identificando fatores preditivos associados a resolugao.

Diferencas do refluxo vesicoureteral nos sexos masculinos e femininos.
Curso clinico de criancas com RVU diagnosticado na investigacdo de
hidronefrose fetal, com énfase em: resolugdo do refluxo, lesdo renal,
infeccdo do trato urinario, pressao arterial, fungdo renal e crescimento

pdndero-estatural.
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4 PACIENTES E METODOS

4.1 Delineamento, populagéo, local e periodo do estudo

Estudo de coorte retrospectivo, observacional, de avaliacdo de
prontuarios clinicos de pacientes com refluxo vesicoureteral primario
encaminhados a Unidade de Nefrourologia Pediatrica do Hospital das Clinicas da
UFMG. Os pacientes foram admitidos entre janeiro de 1970 e julho de 2004,

sendo os dados coletados até dezembro de 2004.

4.2 Critério de incluséao

O critério de inclusao foi a confirmacao do diagndstico de RVU primario,

por meio da uretrocistografia miccional.

4.3 Critérios de exclusao

Foram excluidos os pacientes com refluxo vesicoureteral secundério ou

associado a outras malformagdes uroldgicas e renais, como: valvula de uretra

posterior, ureterocele e bexiga neurogénica.
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4.4 Investigagdo na admissao

Refluxo vesicoureteral primario foi identificado em criangas e
adolescentes com quadro de infeccdo urinaria, hidronefrose fetal e, mais
raramente, disfungcdo miccional e rastreamento familiar. Independentemente do
motivo do encaminhamento, os pacientes foram submetidos, na admissao, a
completo exame fisico, avaliacao laboratorial e propedéutica de imagens. Como
mencionado anteriormente, este é um estudo retrospectivo envolvendo um longo
periodo de tempo. Assim, houve inerente heterogeneidade na abordagem de
imagens adotadas na Unidade. Essa heterogeneidade foi devida principalmente
aos avancos tecnolégicos dos ultimos 30 anos. A cintilografia renal, por exemplo,
como sera visto, foi implementada em nosso servico em meados da década de

1980, tornando-se disponivel para todos os pacientes apds 1990.

4.4.1 Exame fisico

Na primeira consulta ambulatorial, os pacientes foram submetidos a
exame fisico completo, incluindo-se mensuracdo de dados antropométricos,
mensuracao da pressao arterial sistémica, palpacdo abdominal e exame da
genitdlia. Todos foram acompanhados no Ambulatério da Unidade de
Nefrourologia Pediatrica do Hospital Bias Fortes, anexo do Hospital das Clinicas
da UFMG, trimestralmente nos dois primeiros anos apés o diagndstico do refluxo

e semestralmente até a alta da Unidade. Esse seguimento clinico foi flexivel o



48

suficiente para se adaptar as condi¢des clinicas dos pacientes. A medida da

pressédo arterial sistémica foi realizada em todas as consultas médicas.

4.4.2 Investigacao por método de imagem

A avaliagdo por método de imagens do trato urinario foi obtida de
maneira seqlencial em todos os pacientes com infecgao urinaria comprovada ou
neonatos com dilatagdo da pelve renal, de acordo com o algoritmo apresentado
na FIG. 4.1.

Esse algoritmo foi adotado apés a década de 1990. Evidentemente, as
condi¢des clinicas dos pacientes foram fundamentais para se definir a melhor

abordagem de cada caso.
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ITU / hidronefrose fetal

US / UCM

RVU primadrio

DMSA

Seguimento clinico / imagens

exame clinico 3 / 3 meses até 2 anos
e depois controle semestral

US anual J— DMSA/CRD 3/3 anos

FIGURA 4.1 - Algoritmo para a avaliagcao de seguimento do paciente com refluxo
vesicoureteral.

US: ultra-sonografia; UCM: uretrocistografia miccional; DMSA: cintilografia renal estatica; CRD:
cistografia radioisot6pica direta.

4.4.2.1 Ultra-sonografias sequenciais

O primeiro estudo ultra-sonografico foi realizado apés a admissao. Os
exames foram feitos em equipamento Siemens (Sonoline Prima SLC, Erlangen,
Germany), utilizando-se transdutores de 3 e 5MHz, na posicdo supina. A
mensuracao foi obtida nas se¢des longitudinais e transversais de ambos 0s rins.
As seguintes mensuragbes renais foram registradas: comprimento no corte

longitudinal, didmetro transversal e antero-posterior dos rins no corte transversal.
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O volume renal foi calculado de acordo com a férmula proposta por Han e
Babcock (1985). Na FIG. 4.2 podem ser observadas, de forma esquematica, as
mensuragdes dos rins e das pelves renais. As dimensdes renais obtidas de forma
sequencial foram plotadas nos graficos de crescimento renal (comprimento renal
versus idade, volume renal versus idade), de acordo com os padrées de

referéncia descritos por Han e Babcock.

e PR

S e
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=

FIGURA 4.2 - Dimensdes da pelve e das unidades renais

mensuradas pela ultra-sonografia.

(a) diametro antero-posterior da pelve renal; (b) diametro transversal
da pelve renal; (c) didametro longitudinal da pelve renal; (d) didmetro
antero-posterior do rim; (e) didmetro transversal do rim; (f) didmetro
longitudinal do rim; (g) espessura do parénquima renal.

4.4.2.2 Uretrocistografia miccional

O exame contrastado do trato urinario inferior foi obtido apdés o
tratamento da infeccdo urinaria ou, nos casos de hidronefrose fetal, no primeiro

més de vida, sempre precedido de cobertura antibacteriana preventiva e realizado



51

no Servigco de Radiologia do Hospital das Clinicas da UFMG, segundo técnicas e

normas padronizadas.

4.4.2.3 Cintilografia renal

A morfologia do parénquima renal foi avaliada, além da ultra-sonografia,
pelo ®"Tc-DMSA, para quantificar sua captacdo. Os estudos foram feitos ap6s
dois meses do episddio de infecgao urinaria ou, para os lactentes, ap6s o primeiro
més de vida. Os estudos cintilograficos foram realizados nos setores de Medicina
Nuclear do Hospital Felicio Rocho e da Santa Casa de Misericordia de Belo
Horizonte-MG, conforme técnicas e normas padronizadas. A avaliagdo da leséo
renal foi feita por examinadores que desconheciam a evolugédo clinica do

paciente.

4.4.3 Exames laboratoriais

4.4.3.1 Urina rotina e urocultura

Amostras de urina de todos os pacientes foram obtidas para urindlise e
cultura na admissao e, subseqientemente, a cada consulta médica ou quando
havia suspeita clinica de infeccdo do trato urinario. Os exames foram realizados
no Laboratério Central do Hospital das Clinicas da UFMG, com técnicas

padronizadas. Piuria significativa foi definida como o encontro de mais de
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cinco leucécitos por campo no microscopio 400x e a urocultura foi considerada
positiva quando a contagem de colbénias de bactérias gram negativas foi

> 10>UFC/mL.

4.4.3.2 Dosagem de uréia e creatinina séricas

Os testes da funcao renal sérica foram adiados até 72 horas de vida e a
funcéo glomerular foi estimada de acordo com a férmula proposta por Schwartz et
al. (1976,1985).

Clearance de creatinina estimado (mL/min/1,73m?) =

k x estatura(cm)/creatinina sérica(mg/dL)

Novas mensura¢des dos niveis de uréia e creatinina séricas foram

sequencialmente obtidas durante o seguimento.

4.4.4 Conduta clinica

Os dados clinicos referentes foram registrados em protocolo préprio. O
tratamento clinico foi indicado para todas as criangas. Basicamente, apenas
medicamento antibacteriano preventivo de infec¢ao do trato urinario foi instituido.
Utilizou-se a cefalosporina de primeira geracdo (50 mg/dia) nos dois primeiros
meses de vida para os casos de diagnostico fetal. Apés essa faixa etaria, foi

instituida a profilaxia com sulfametoxazol+trimetoprim (2mg/kg/dia de trimetoprim)
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ou nitrofurantoina (2mg/kg/dia) em dose unica diaria. A quimoprofilaxia foi mantida
até a resolugédo do RVU ou, para os casos sem infecgdo urinaria de repeticao e
sem outros fatores de risco, até aproximadamente cinco anos de idade.

A cada retorno do paciente, foram avaliados: crescimento pondero-
estatural, evolucdo clinica, pressado arterial sistémica, adesdo ao uso do
medicamento antibacteriano preventivo e presenca ou nao de infeccdo do trato
urinario (urina rotina e urocultura). A avaliagdo da fungédo renal (por meio da
dosagem de uréia e de creatinina séricas) foi obtida semestralmente no primeiro
ano de vida e, apés esse periodo, anualmente ou mais freqientemente, conforme

a exigéncia clinica.

4.5 Analise estatistica

O estudo foi subdivido em quatro partes:

a) andlise do curso clinico das criangas com RVU,;

b) andlise dos possiveis fatores preditivos da resolugdo do RVU,;

c) analise das diferencgas do refluxo, de acordo com o sexo da crianga;

d) analise do curso clinico das criancas com RVU fetal.

No primeiro e no quarto estudos, relativos a descricao do curso clinico
das criancas com RVU, utilizou-se analise estatistica com base na apresentacao
descritiva dos dados, empregando-se medidas-sintese como a média e o desvio-

padrao (DP), aléem da distribuigdo percentual das variaveis categoricas.
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A segunda parte baseou-se inicialmente na analise de sobrevida,
realizada pelo método de Kaplan-Meier, com o objetivo de se avaliar a resolugéao
do RVU. A variavel-resposta considerada para essa analise foi o tempo em que
houve involugdo completa do refluxo. As possiveis variaveis explanatorias foram
avaliadas considerando-se ponto zero a data do diagnéstico do refluxo.
Primeiramente, foi realizada a analise univariada adotando-se o estimador do
produto-limite de Kaplan-Meier para a fungdo de sobrevida e os testes nédo
paramétricos. A diferenca entre os grupos foi avaliada pelo teste de log-rank
(bicaudal), com distribuicdo de referéncia do qui-quadrado. Todas as variaveis
progndsticas que se demonstraram associadas aos eventos adversos,
considerando-se p < 0,25, foram incluidas na analise multivariada.

Na analise multivariada, foi empregado o modelo de regressao de Cox
para estimar as razdes de risco (hazard ratios) da ocorréncia dos trés desfechos
estudados. No modelo de Cox, o conceito de risco em um tempo t, expresso
como h(t), é a probabilidade de o paciente vivenciar o evento (morte, recidiva,
etc.) em t, dado que ele sobreviveu até o tempo t. Esse modelo de regressao
presume que a razao de risco (hazard rate), h(t), pode ser modelada como uma
funcéo log-linear de diferentes co-variaveis, como:

log h(t) = a(t) + b1x1 + b2x2 + ..... + bnxn

onde h(t) é a fungédo de risco dependente do tempo e das co-variaveis; a(t) é a
parte da funcao dependente somente do tempo, correspondendo ao risco para o
individuo cujas co-variaveis assumem o valor zero; os coeficientes b1, b2,..., bn
sao estimados por maxima verossimilhanga parcial e representam a influéncia das

diversas co-variaveis “x” na razao de riscos.
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O método empregado na analise multivariada foi a inclusao inicial de
todas as variaveis significativas na andlise univariada e a exclusdo, uma a uma,
daquelas que nao apresentaram contribuicdo significativa para o modelo
(backward elimination). Foram excluidas todas as que ndo causaram reducao
significativa na razao de verossimilhanca, considerando-se p < 0,25. Nessa
estratégia, foram seguidos os principios delineados por Greenland.

O modelo de Cox pressupde que os riscos para diferentes conjuntos de
co-variaveis mantém-se proporcionais ao longo do tempo de observacdo. O
pressuposto de proporcionalidade foi verificado graficamente, empregando-se o
gréfico do log-menos-log [S(t)] versus o tempo para cada variavel estudada. Para
verificar a proporcionalidade, foi utilizado o programa KMSURV.

Na terceira parte do estudo, foram avaliadas as diferencas do refluxo
entre os sexos. Dado que o sexo € uma variavel resposta dicotdmica, ndo tempo-
dependente, o modelo utilizado foi 0 de andlise de regressao logistica. O modelo
logistico pode ser expresso pela transformagéo logistica, na equacao:

log [p(X)/1-p (X)]= bo +bix1 +b2x2 + ..... + bnxn

onde log [p/ 1 — p] € o logaritmo de chance (logit) e os coeficientes b1, b2,..., bn
sao estimados por maxima verossimilhanca parcial e representam os logaritmos
das razbes de chance para cada co-variavel, ap6s ajustamento para as demais
variaveis.

A metodologia empregada foi a mesma da analise de sobrevida descrita
anteriormente. Para cada estrato obteve-se um modelo de regressdao néo-
condicional. Todos os calculos e modelos foram obtidos no pacote estatistico
SPSS (2001). Para serem incluidas no modelo, as variaveis foram previamente

testadas em uma analise univariada, utilizando-se o teste de qui-quadrado para
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as variaveis dicotdbmicas. As variaveis continuas foram estratificadas
empregando-se a mesma metodologia descrita anteriormente. As variaveis
identificadas na analise univariada como estando associadas a presenca de
obstrugdo uretral, considerando-se p < 0,25, foram incluidas na analise
multivariada. Os calculos foram efetuados com o programa STATCALC do pacote
estatistico EPINFO6. Somente as variaveis que mantiveram associacao
independente com a presenca de obstrucao uretral, com p < 0,05, foram mantidas
no modelo final. A metodologia para a exclusdo das variaveis foi a retirada do
modelo, uma a uma, daquelas que menos contribuiam para a resposta final. Ap6s

a obtencdo do modelo final, foi testada a ocorréncia de possiveis interagoes.

4.6 Metodologia da revisao da literatura

O levantamento bibliografico e a leitura critica dos estudos comentados
na revisdo de literatura foram realizados desde a fase inicial deste trabalho e
continuados ao longo de todo o seu desenvolvimento. A base de consulta da
literatura pertinente a este estudo foi a MEDLINE, consultada através da internet,
via. U.S. National Library of Medicine, no seguinte endereco:
http://www.ncbi.nlm.nin.gov/PubMed/.

Inicialmente, foram utilizadas as seguintes palavras-chave:
vesicoureteral reflux, reflux nephropathy, hydronephrosis, fetal, echography,
abnormalities, diagnosis, antenatal. A pesquisa ateve-se as revistas médicas
disponiveis nas bases de dados da BIREME, COMUT e UFMG. Posteriormente,

no desenvolvimento do estudo, a pesquisa via MEDLINE foi se tornando mais
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especifica, limitando-se ao escopo dos fatores prognosticos. Algumas das
palavras-chave utilizadas nessa segunda fase foram: elimination dysfunctional

sybdrome, prognosis, chronic renal failure, hypertention, chronic kidney disease.

4.7 Metodologia das referéncias

Para as citacbes do texto, foi utilizado o sistema denominado
Vancouver, elaborado por um grupo de editores das principais publicacdes
biomédicas internacionais na cidade de Vancouver, no Canada, em 1979, e
atualizado em 2004 (Uniform requirements for manuscripts submitted to
biomedical journals: writing and editing for biomedical publication -

www.|CMJE.org).

4.8 Parecer Etico

Este estudo foi aprovado pelo Comité de Etica em Pesquisa com

Humanos da Universidade Federal de Minas Gerais (ANEXO A).
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Resumo

Objetivo: descrever as caracteristicas clinicas, laboratoriais e
radiolégicas de pacientes com refluxo vesicoureteral primario (RVU) e avaliar o
curso clinico. Métodos: dados foram obtidos retrospectivamente dos prontuarios
dos pacientes com RVU encaminhados entre 1969 e 2004. Foram registrados os
dados: sexo, idade do diagnédstico da infeccao urinaria (ITU) e do refluxo
vesicoureteral, pressao arterial, surtos de ITU, niveis de uréia e creatinina, tempo
de seguimento e a evolugado do refluxo. Os seguintes exames de imagem foram
obtidos: ultra-sonografia (US), uretrocistografia miccional (UCM) e cintilografia
renal. Para a comparagédo de proporgdes, foi utilizado o teste do qui-quadrado.
Foram calculados odds ratio (OR) e intervalo de confianga a 95% (IC95%) para a
comparagao de risco. Resultados: um total de 739 pacientes foi incluido na
andlise. Houve predominio do sexo feminino (71%) e da cor branca (80%). A
apresentacgao clinica inicial mais freqUente foi ITU (92,4%). O RVU foi bilateral em
385 (52%). Assim, um total de 1.124 unidades renais apresentou refluxo; 373
apresentaram cicatrizes renais na admissdo. Do total de 739 pacientes, 677
(91,6%) foram abordados com tratamento conservador e 62 (8,4%) submetidos a
procedimento cirurgico. Os pacientes foram acompanhados por um tempo médio
de 76 meses (DP = 55 meses). Durante o acompanhamento, 319 (43%) nao
apresentaram surtos de ITU. Hipertens&o arterial foi detectada em 21 (2,8%) e
insuficiéncia renal em 24 (3,2%) pacientes. Conclusdo: o RVU é uma entidade
clinica heterogénea. Esta casuistica mostrou que a conduta conservadora é

eficaz, mas, independentemente da abordagem inicial, esses pacientes devem
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ser acompanhados até a idade adulta, especialmente aqueles com nefropatia do

refluxo.

Palavras-chave: Refluxo vesicoureteral. Infecgdo urindria. Cicatriz renal.

Hipertenséo arterial. Insuficiéncia renal cronica.

Abstract

Objective: the aim of the study was describe the clinical, laboratory, and
radiological characteristics of primary vesicoureteral reflux (VUR) and evaluate the
clinical course of the disease. Methods: data were retrospectively registered from
patients with VUR referred to Pediatric Nephrology Unit between 1969 and 2004.
The following variables were recorded: gender, age of diagnosis, blood pressure,
urinary tract infections (UTI), serum renal function, follow-up time, and reflux
outcome. The following images were undertaken: ultrasonography (US), voiding
cystourethrography (VCUG), and renal scintigraphy. Chi-square test with Yates
correction was used for comparison of proportions. Relative risk (RR) and 95%
confidence intervals (95%CI) were used for comparison of groups. Results: a total
of 739 patients were included in the analysis. There was predominance of females
(71%) and white patients (80%). The clinical presentation more frequent was UTI
(92.4%). VUR was bilateral in 385 (52%) children. Thus, a total of 1,124 renal units
presented reflux; 373 presented renal damage at admission. Of 739 patients, 677
(91.6%) were clinical managed and 62 (8,4%) were undertaken surgical
procedures. The mean follow-up was 76 months (SD = 55). During the follow-up,

319 (43%) did not present any UTI. Hypertension was detected in 21 (2.8%) and
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chronic renal insufficiency in 24 (3.2%) patients. Conclusion: VUR is a
heterogeneity urology malformation; our series suggested that clinical
management is efficient and safe. However, whatever the initial approach these

patients should be followed for a long-time, especially those with renal scarring.

Key words: Vesicoureteral reflux. Urinary tract infection. Renal scarring.

Hypertension. Chronic renal insufficiency.

Introducao

O refluxo vesicoureteral primario (RVU) é causado por uma
anormalidade estrutural da juncédo ureterovesical, caracterizada por segmento
submucoso anormalmente curto do ureter, permitindo ascensdo da urina da
bexiga até os ureteres e os rins. Disfuncdo miccional também tem sido
considerada na etiologia do refluxo vesicoureteral congénito.! Estima-se que o
RVU ocorra em cerca de 1% da populagéo pediatrica e em 30 a 40% das criangas
com infecgdo urinéria.? O RVU é uma das principais causas de insuficiéncia renal
e hipertensao arterial em criangas e adolescentes.® Nos ultimos anos, um melhor
conhecimento do curso clinico do RVU tem permitido abordagem mais racional e
eficaz desse problema.

O reconhecimento crescente da associagdo entre a infeccao do trato
urinario e refluxo, o diagnostico na investigacao de hidronefrose fetal e a
avaliacao de familias afetadas tém permitido um aumento no diagnéstico precoce
do refluxo em lactentes.* Nesse contexto, o reconhecimento do refluxo em

pacientes com menos de um ano de idade intensifica a necessidade de estudos
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clinicos delineados para avaliar o curso clinico da doenga e identificar os
possiveis fatores preditivos de mau prognostico.

O presente estudo consiste na andlise retrospectiva de uma casuistica
de criangas com RVU admitidas entre 1969 e 2004 na Unidade de Nefrologia
Pediatrica do HC-UFMG. Tem como principal objetivo descrever as caracteristicas
clinicas, laboratoriais e radiol6gicas desses pacientes e avaliar preliminarmente o

curso clinico do refluxo vesicoureteral.

Pacientes e métodos

Os dados foram obtidos retrospectivamente dos prontuarios dos
pacientes com RVU encaminhados a Unidade de Nefrologia Pediatrica - Hospital
das Clinicas — UFMG entre 1969 e 2004. Os pacientes foram admitidos para
investigacao de infecgdo do trato urinario e outros sinais e sintomas, tais como
incontinéncia urinaria e hidronefrose fetal. Para a andlise, foram excluidos os
casos de refluxo secundario associados a valvula de uretra posterior, ureterocele,
bexiga neurogénica, entre outros.

Foram registrados o0s seguintes dados: sexo, idade de inicio dos
sintomas, do diagndstico de infeccdo urinaria e do diagnéstico do RVU, pressao
arterial, surtos de infecgéo urinaria, presencga de disfungdo miccional, presencga de
constipacao intestinal, niveis séricos de uréia e creatinina, tempo de seguimento e
evolucao do refluxo. A taxa de filtracdo glomerular foi obtida pelo método de
Schwartz et al®> A insuficiéncia renal crénica foi definida como taxa de filtragao
glomerular < 70ml/min no ultimo controle clinico e a insuficiéncia renal terminal

como taxa de filtracao glomerular < 10ml/min ou necessidade de método de
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substituicdo da fungéo renal. A pressao arterial foi mensurada de acordo com as
recomendacdes do Working Group of the National High Blood Pressure Education
Program.® Definicdes de normalidade da presséo arterial e valores de referéncia
foram baseados no Second Task Force Report.” A disfungao miccional foi definida
como a presenga de incontinéncia urinaria diurna, sintomas de urgéncia
miccional, alteracdes na freqUéncia urindria associada a parametros ultra-
sonograficos sugestivos, incluindo-se aumento do volume residual de urina (>
10% da capacidade vesical esperada para o peso da crianga) € o aumento da
capacidade vesical (> duas vezes o volume esperado para a idade).® Constipacao
intestinal foi considerada pela presenca de algum desses disturbios do habito
intestinal: diminuicdo na frequéncia de evacuagao (<= duas vezes por semana);
fezes endurecidas, ressecadas, em cibalos; presenga de dor, sangramento ou
esforgo evacuatorio; presencga de escape fecal ou encoprese.

Foram obtidos US e UCM. O RVU foi classificado em cinco graus, de
acordo com o International Reflux Study Committe.® Para a anélise estatistica, o
refluxo também foi classificado em leve (graus | e |l) e moderado/grave (lll a V).
Para a avaliagdo das cicatrizes renais, foram realizadas, além da US, a urografia
excretora (UE) e o DMSA. Esses exames nao foram uniformemente feitos em
todos os pacientes, principalmente devido a indisponibilidade da US e do DMSA
na década de 70 e inicio da década de 80. O método mais freqliente na admissao
foi o DMSA, realizada em 551 pacientes (75%), seguida da US em 96 casos
(13%) e UE em 92 pacientes (12%). O dano renal foi classificado em leve (apenas

cicatriz localizada), moderado (multiplas cicatrizes) e grave (rim contraido)."®
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Analise estatistica

Para a realizagdo do estudo, foi construido um banco de dados no
programa Epi Info, versao 6. Para a comparacao de proporcdes, foi utilizado o
teste do qui-quadrado. Foram também calculados a odds ratio (OR) e o respectivo

intervalo de confianca a 95% (IC95%) para a comparacado de risco entre os

grupos.
O estudo foi aprovado pelo Comité de Etica da UFMG em fevereiro de

2002.

Resultados

Dados clinicos na admissao

Um grupo de 739 pacientes com RVU foi admitido no periodo estudado,
sendo 23 (3,0%) entre 1969 e 1979, 141 (19,0%) entre 1980 e 1989 e 575
(78,0%) entre 1990 e 2004. Foram incluidos 529 pacientes (71,6%) do sexo
feminino e 585 (79,0%) da cor branca. A apresentagao clinica inicial foi infec¢ao
urinaria em 683 casos (92,4%), hidronefrose fetal em 52 (7,0%) e disfuncéo
miccional/rastreamento familiar em apenas quatro (0,6%). Considerando-se
apenas 0s 683 casos cuja apresentacao foi infeccao urinaria, a média de idade do
primeiro surto de infeccado foi 15 meses (intervalo: 1m — 13 anos, DP = 1,6). A
média de idade do diagnéstico do RVU nos 739 pacientes incluidos na analise foi

de 2,3 anos (intervalo: 1m — 14 anos, DP = 1,5). Houve predominio do diagnostico
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do RVU no sexo feminino em todas as faixas etarias, exceto no primeiro ano de

vida (GRAF. 5.1.1).

Dados dos exames de imagem do trato urinario

O diagnéstico do refluxo foi obtido por meio da UCM em 735 (99,5%)
pacientes e pela cistografia radioisotépica direta (CRD) em apenas quatro (0,5%)
casos. O RVU foi unilateral em 354 pacientes (48,0%) e bilateral em 385 (52,0%).
Assim, um total de 1.124 unidades renais apresentou refluxo na admissédo. A
distribuicdo do grau do refluxo foi: grau | (72 ; 6,5%), grau Il (374 ; 33,3%), grau llI
(349; 31,0%), grau IV (244; 21,7%) e grau V (77; 6,9%). Houve predominio de
graus graves de refluxo no sexo masculino (X? = 55, p < 0,001). O GRAF. 5.1.2
ilustra a distribuicdo do grau de refluxo de acordo com o sexo do paciente. Dos
739 pacientes, 64 (8,0%) apresentaram duplicagdo do sistema urinario excretor.
Do total de 1.114 unidades renais analisadas para a presencga de leséo renal, 373
(33,5%) apresentaram cicatrizes renais na admissdo. Houve forte associagéao
entre graus elevados de refluxo (IV e V) e a presenca de leséo renal (p < 0,001).
Das 320 unidades com graus elevados de refluxo, 215 (67,0%) apresentaram
cicatrizes, em contraste com as 794 unidades com graus leves, em que apenas
158 (20,0%) apresentaram lesdo a admissao (OR = 8, IC95% = 6 — 11). Houve
predominio de lesao renal no sexo masculino, mas sem significAncia estatistica:
38% (122/319) das unidades renais do sexo masculino apresentaram lesao renal,
cujo percentual atingiu 32,7% (261/729) - (p = 0,082). No entanto, houve
associagao do sexo masculino com a presenca de lesdes renais moderadas a

graves (X2 =7, p = 0,008).
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Abordagem do refluxo vesicoureteral

Do total de 739 pacientes, 677 (91,6%) foram abordados clinicamente e
62 (8,4%) submetidos a procedimento cirargico. A droga profilatica mais utilizada
foi sulfametoxazol + trimetoprim em 274 criancas, seguida de nitrofurantoina em
225. Outros 223 pacientes utilizaram mais de uma droga (ndo simultaneamente).
Em 526 foi possivel precisar o tempo de uso da profilaxia. O tempo médio foi de
49 meses (DP = 33) e a mediana de 43,7 meses (2—172 meses).

O procedimento cirurgico mais frequiente foi o reimplante ureteral em 45
casos (73%), seguido da nefrectomia em nove (14,5%), derivagao do trato urinario
em sete (11,3%) e heminefrectomia em apenas um caso de duplicagdo do
sistema excretor. A média de idade da cirurgia foi de 39 meses (DP 22), variando
de 20 dias de vida a 11 anos). O tratamento cirurgico foi relativamente mais
freqUente na primeira década do estudo. Dos 23 pacientes admitidos entre 69 e
79, 12 (52,0%) foram submetidos a cirurgia, enquanto nas décadas de 80-89 e

90-04 esse percentual foi de 15,0 e 5,0%, respectivamente.

Progressao do refluxo vesicoureteral

O tempo médio de seguimento foi de 76 meses (DP 56). A mediana de
seguimento foi de 68 meses (2—411 meses). Do total de 677 pacientes abordados
com tratamento conservador, 504 (74,4%) foram submetidos pelos menos a dois
exames para avaliacao da progressao do refluxo. Houve perda de seguimento em
116 pacientes (17,0%) e 57 (8,4%) nao foram acompanhados por tempo

suficiente para a realizagdo de dois exames de imagem. Dos 504 pacientes em
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que foi possivel a avaliacao da progressao do refluxo, 272 apresentaram refluxo
bilateral; assim, foi avaliado um total de 776 unidades renais. No GRAF. 5.1.3
pode-se avaliar o percentual de involugdo do refluxo de acordo com o grau de
refluxo. Unidades renais com grau | na admissdo apresentaram percentual de
84% de cura, grau Il 65%, grau Ill 50% e entre os graus mais elevados (IV/V) 22%
desapareceram. Os graus leves de refluxo (I/ll) tiveram cinco vezes mais chances
de involuir completamente durante o seguimento (OR = 5,4, IC95% = 4-8). Das
331 unidades com graus leves de refluxo, em 258 (78,0%) o refluxo desapareceu;
por outro lado, de 441 unidades com graus elevados, em apenas 168 (38,0%) o

refluxo involuiu completamente.

Seguimento

Os pacientes foram acompanhados por um tempo variavel de dois a
411 meses, média de 76 meses (DP = 55 meses) e mediana de 68. Do total de
739 pacientes, 319 (43,0%) nao tiveram surto de infeccdo urindria durante o
tempo de acompanhamento e 420 (57,0%) apresentaram pelo menos um
episodio. Dos 420 com recidivas de infec¢do urinaria, 137 (32,0%) exibiram
apenas um episédio e 89 (21,0%) dois surtos de infeccdo urinaria durante o
seguimento. Considerando-se a amostra como um todo, 545 (74%) das criancas
apresentaram dois ou menos episédios de infeccdo urinaria durante o
seguimento. A recidiva de infecgdo urinaria foi mas freqiiente no sexo feminino.
Das 523 meninas acompanhadas, 317 (60,0%) tiveram infeccdo urinaria,
enquanto apenas 103 (47,0%) dos 216 meninos mostraram algum surto de ITU

(OR = 1,7, 1C95% = 1,2 — 2,3, p = 0,001). Foi também mais frequente nas
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criangas com disfungcdo miccional, embora com significancia estatistica marginal
(OR = 1,45, IC95% = 0,94 — 2,25, p = 0,06). Os pacientes com constipagéao
intestinal tiveram mais risco de infecgéao urinaria (OR = 1,67, 1IC95% = 1,05 — 2,7,
p = 0,02). No entanto, a probabilidade de recidiva ndo foi maior para graus
elevados de refluxo (OR = 1,06, IC95% = 0,77 — 1,46, p =0,85) e nao esteve
associada a presenca de cicatrizes renais na admissao (OR = 1,02, IC95% =
0,75-1,38, p = 0,89).

A pressao arterial sistélica foi mensurada em 714 pacientes na
admissdo. Destes, 640 (89,6%) apresentaram pressao arterial baixo do percentil
90, 26 (3,7%) entre 90 e 95 e 48 (6,7%) acima do percentil 95. A pressao arterial
diastolica foi mensurada em 710 pacientes na admissdo, dos quais 646 (91%)
apresentaram pressao arterial baixo do percentil 90, 29 (4,0%) entre 90 e 95 e 35
(5,0%) acima do percentil 95. Durante o seguimento, hipertensdo arterial foi
detectada em 21 (2,8%) dos 735 pacientes analisados. Na admisséo, 20 (2,7%)
apresentaram insuficiéncia renal, enquanto no final do seguimento esse
percentual atingiu 3,2% (24/739). Entre os 24 pacientes com insuficiéncia renal
cronica, a média de creatinina sérica foi de 4,1mg/dl (DP = 3,7) e a média da taxa
de filtracdo glomerular foi de 35ml/min (DP = 20,7). Cinco pacientes

desenvolveram insuficiéncia renal terminal.

Discussao

O presente estudo descreveu uma coorte de pacientes com refluxo
vesicoureteral primario acompanhados por um longo periodo de tempo por uma

mesma equipe médica. O RVU tem sido objeto de varios estudos clinicos e
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experimentais nas ultimas trés décadas. Nesse periodo, alguns avangos tém sido
obtidos no reconhecimento da histéria natural da doenga e na bem estabelecida
tendéncia a resolugédo espontanea do refluxo. A abordagem do refluxo tem sido
aprimorada, especialmente com a realizagdo de ensaios clinicos randomizados,
procurando-se discernir a melhor opcéo terapéutica para o refluxo grave.'"213.14
Os dados foram provenientes de extensa série de criancas e adolescentes com
RVU admitidos em um unico centro por aproximadamente 30 anos.

Algumas das limitacbes da presente pesquisa estao relacionadas com
seu desenho clinico. Trata-se de estudo retrospectivo, envolvendo observacao
por longo periodo de tempo e com informagdes recuperadas de prontudrios
médicos. Assim, € inevitavel que algumas condutas tenham sido modificadas ao
longo do periodo de observacao. Por exemplo, a avaliagdo das cicatrizes renais
por meio da cintilografia renal somente se tornou disponivel apds o final da
década de 80 e, assim, houve nitido aumento na sensibilidade de deteccéo da
lesdo renal.”® Por outro lado, alguns pontos positivos do estudo devem ser
ressaltados: trata-se da maior série de criangas e adolescentes com RVU ja
descrita em nosso meio; os protocolos clinicos utilizados foram homogéneos e a
equipe médica foi a mesma durante todo o periodo de seguimento.

Os dados clinicos foram semelhantes a varios outros estudos
descritivos nos quais houve também predominédncia do sexo feminino e de

pacientes de cor branca. Skoog et al.'®

relataram uma série de 545 criangas com
RVU, sendo 467 (86%) do sexo feminino e 494 (90%) da cor branca. No
International Reflux Study in Children (IRSC), dos 452 pacientes admitidos,
apenas 20% eram do sexo masculino.'”” Em nossa série, a média de idade do

diagnéstico foi de 29 meses, sendo esse achado também comparavel a outras
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grandes séries de refluxo.'®'® Houve, nesta casuistica, grande preponderancia de
diagnostico obtido na investigagdo apos infec¢ao urinaria, embora 7% dos casos
tenham sido constituidos de refluxo fetal.

No presente estudo, praticamente metade dos pacientes apresentou
refluxo bilateral e predominou graus leves a moderados (71%). Skoog et al.'®
mostraram o percentual de 92% de graus leves a moderados de refluxo em 844
unidades estudadas. Graus leves tiveram cinco vezes mais probabilidades de
desaparecerem durante o seguimento. Estudos clinicos tém mostrado a tendéncia
a resolugdo espontanea, sendo o tempo inversamente proporcional a gravidade

do refluxo. Edwards et al.'®

relataram, em um estudo envolvendo 75 criangas
seguidas por sete a 15 anos, a resolugéo do refluxo em 89, 86, 83 e 41% para 0s
graus I, I, I, IV, respectivamente. Arant et al.,%° analisando dados do South West
Pediatric Nephrology Study Group, demonstraram que apés cinco anos de
seguimento houve resolucdo de 80% dos refluxos grau Il e 46% das unidades
com grau lll, resultados similares aos da presente casuistica.

Na admissao, 33,5% das unidades renais apresentaram algum grau de
leséo renal. O risco de cicatrizes renais foi oito vezes maior nos pacientes com
graus elevados de refluxo (IV e V). Outros estudos também demonstraram
associacao entre grau de refluxo mais grave e lesdo renal, especialmente nas
séries de pacientes diagnosticados na investigacdo de hidronefrose fetal.'®?!
Yeung et al?? relataram, ao acompanharem 155 lactentes (236 unidades) com
diagnostico fetal do refluxo, 78 unidades com lesdo renal, sendo 71 (91%)
associados a refluxo grave (graus IV e V).

Nesta série, 319 (43%) pacientes ndo apresentaram surto de infecgao

urinaria durante o tempo de acompanhamento. Considerando-se todos os
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pacientes, 74% apresentaram dois ou menos surtos apés admissdo em nossa
Unidade. O objetivo do uso prolongado de antibidtico profilatico nas criangas com
refluxo tem sido impedir a recorréncia de pielonefrites e, consequentemente, a
ocorréncia de lesdo renal. Essa abordagem tem sido largamente recomendada
apoés o classico estudo de Edwars et al.,'® no qual apenas duas cicatrizes foram
observadas durante o seguimento de 75 pacientes. Entretanto, resultados de
estudos mais recentes levantaram controvérsias em relacdo a eficacia do
tratamento do refluxo.?®

Olbing et al.**

relataram dados do IRSC apds 10 anos de seguimento.
Das 306 criangas randomizadas, 302 (153 tratamento clinico, 149 cirurgico) foram
analisadas por urografia excretora apos cinco anos de seguimento. Cicatrizes
desenvolveram-se em 19 criangas tratadas clinicamente e em 21 submetidas a
cirurgia. Em nossa Unidade, adota-se a abordagem clinica na admissao para
todos os pacientes, sendo o reimplante ureteral reservado para casos especificos,
especialmente nos ultimos 15 anos. Recentemente, Wheeler et al.?® fizeram uma
metandlise de sete ensaios clinicos envolvendo 859 criangas, comparando
antibiético profilatico com a correcgéo cirurgica do refluxo e um estudo comparando
antibiotico profildtico e nenhum tratamento. Os resultados da metandlise nao
mostraram superioridade da abordagem cirargica, a ndo ser um pequeno efeito
em reduzir surtos de infeccao urinaria febril. Segundo a estimativa do estudo,
seriam necessarios nove reimplantes para prevenir um episédio de infeccao
urinaria febril sem qualquer impacto na ocorréncia de lesao renal.

O relativo bom prognoéstico do RVU primario em nossa série confirma o

curso clinico relatado por outras séries. Hipertensdo foi observada em 21 (2,8%)

dos pacientes e insuficiéncia renal crénica em 24 (3,2%). A hipertensao afeta de 5
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a 27% das criangas com nefropatia do refluxo, de acordo com diversas séries
publicadas.?®?” Nefropatia é uma causa reconhecida de insuficiéncia renal
cronica. Dados dos registros de didlise e transplante de diversos continentes
mostram que o RVU responde por 5 a 12% dos pacientes admitidos nesses
programas.® No estudo de Smellie et al.'* com seguimento a longo prazo (10—41
anos) de 226 pacientes, 20 (9%) tiveram hipertensédo e seis (4%) insuficiéncia
renal crdnica. Esses dados mostram que o seguimento prolongado é essencial
para prevencao, identificacao precoce e tratamento das consequéncias do refluxo.

Concluindo, nossos dados reafirmam que o RVU primario € uma
entidade clinica heterogénea; a maioria das criangas apresentou refluxo de grau
leve e com alto indice de resolugdo espontanea. Contudo, uma proporgéao
importante desses pacientes apresentou refluxo de grau elevado e ja com leséo
renal significativa na admissdo. Esta casuistica mostrou que a conduta
conservadora é eficaz, mas, independentemente da abordagem inicial, esses
pacientes devem ser acompanhados até a idade adulta, especialmente aqueles
com nefropatia do refluxo. S&o necesséarios novos estudos controlados para se
definir uma abordagem especifica para cada paciente, de acordo com o risco de

complicagbes do refluxo.
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Abstract

Objective: the purpose of this study was to report the clinical course of
children with primary vesicoureteral reflux (VUR). Study design: a retrospective
cohort study of 735 patients with VUR admitted to a single tertiary unit between
1970 and 2004. Patients were followed up for a mean time of 76 months (6 to 411
months). The events of interest were reflux resolution, renal damage, urinary tract
infection (UTI), chronic renal failure (CRF), and hypertension. Survival analysis
was performed in order to evaluate reflux resolution and CRF. Results: VUR was
bilateral in 381 (51,8%) patients. Renal damage was detected at admission in 319
patients (43,4%). Continuous low dose antibiotic prophylaxis was administered to
624 patients (91,2%); 499 (73%) patients presented no UTI or fewer than three
episodes. Twenty patients (3%) presented hypertension. It was estimated for the
series as a whole that the probability of CRF was 5% at 10 years after diagnosis of
VUR; for children diagnosed after 1990 the probability of CRF was only 2%.
Conclusions: impairment of renal function occurred in patients with severe bilateral
reflux or in patients with contralateral renal dysplasia. There has been an

improvement of prognosis for patients diagnosed in the last 15 years.

Introduction
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Primary vesicoureteral reflux (VUR) has long been recognized as a
major child and public health problem.” According to various published estimates,
VUR is present in 29-50% of children with urinary tract infection (UTIl) and in
approximately 10% of infants with antenatal hydronephrosis.?® VUR is a
congenital anomaly that increases the risk of repeated pyelonephritis, and
consequently can result in renal scarring, renin-mediated hypertension, and in
some cases renal insufficiency.*

Over the last 30 years there has been a continuous advance in the
understanding of the pathophysiology and natural history of VUR. However, there
are still many controversies regarding the treatment of reflux.® It has taken several
decades for the management of VUR to evolve to a point whereby it is accepted
that reflux can be managed nonsurgically.® Scarce attention was paid to medical
management of VUR before 1980, with the exception of the elegant studies by
Smellie et al”® In 1997, the American Urological Association established a
Pediatric Vesicoureteral Reflux Guidelines Panel with the aim to survey the
literature regarding available methods for treating VUR. They recommended
continuous antibiotic prophylaxis as the initial treatment for most children.’
However, they also recognized that there is little information regarding health
outcome pertaining to reflux, including UTI, hypertension, CRF, somatic growth
and others.

The aim of this retrospective cohort study was to contribute to the
knowledge about the clinical course of primary VUR followed on a medium-long-

term basis.



80

Patients and methods

Patients

In this retrospective cohort study, the records of 735 patients diagnosed
with primary VUR who were admitted at the Pediatric Nephrourology Unit of the
University Hospital (UFMG, Belo Horizonte, Brazil) between 1970 and 2004 were
reviewed. Four patients were excluded from analysis because the initial exam was

a direct isotope cystogram.

Baseline data

At admission, all children were maintained on antibiotic prophylaxis
consisting of 1-2mg/kg trimethoprim or 1-2mg/kg nitrofurantoin as a single daily
dose. Reflux grade was classified on first voiding cystourethrography (VCUG)
according to the system proposed by the International Reflux Study Committee.'®
The following variables were analyzed: race, age at diagnosis, clinical presentation
(fetal hydronephrosis/UT]I), unilateral/bilateral reflux, VUR grade, renal damage
(absence/presence), renal function, constipation, and dysfunctional voiding.
Dysfunctional voiding was defined by the presence of daytime incontinence,
symptoms of urgency and frequency associated with sonography parameters
including residual urine (more than 20% of bladder capacity) and large bladder

capacity (more than twice the expected normal value for age).'’ The presence of
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dysfunctional voiding in patients enrolled up to 1990 was defined only by clinical
history because comprehensive sonography was not available. When
dysfunctional elimination syndrome was identified, specific treatment was
instituted, including regular fluid intake, anticholinergic medication, behavioral
medication program, and a combination of dietary manipulation, stool softeners,
and laxatives for constipation. Dysfunctional voiding was investigated in 671

patients (91,2%) and constipation in 660 (89,8%).

Follow-up data

After the initial investigation, patients were followed according to a
systematic protocol described in detail in a preliminary report of our series.
Briefly, the clinical approach consisted of full physical examination including
evaluation of growth and blood pressure performed at six-month intervals. A
surgical procedure was indicated when there was failure of antibiotic prophylaxis
or, in the first decade of the study, for severe reflux. Urine cultures were obtained
during follow-up visits or during any febrile episode. Plasma creatinine was
determined at baseline and yearly thereafter. Glomerular filtration rate was
estimated by the method of Schwartz et al.'® Blood pressure measurements were
performed with a standard sphygmomanometer using a cuff of appropriate size as
recommended by the Working Group of the National High Blood Pressure
Education Program.' Follow-up imaging consisted of conventional VCUG or a
direct isotope cystogram at 2-year intervals during the first 48 months after
diagnosis and at 3 year intervals thereafter. A DMSA scan and ultrasonography

were performed at approximately the same intervals. Renal damage was
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ascertained at admission by 99MTc-DMSA in 553 patients (75,2%). Renal scarring
in patients enrolled up to the mid-eighties was evaluated by excretory urography in
89 children (12,1%) or by ultrasonography in 93 patients (12,6%) because a

DMSA scan was unavailable at that time in our Unit.

Outcomes

The events of interest were reflux resolution, renal damage, UTI, chronic
renal failure (CRF), and hypertension. The criterion for reflux resolution was based
on a single negative VCUG or direct isotope cystogram. Renal damage
classification was qualitative according to the findings obtained in imaging studies
and defined as normal (no alterations), mild (localized damage), moderate (two or
more scars), and severe (contracted unit). Recurrent UTI was defined as growth of
at least 100,000 cfu/ml in urine obtained by bag or a mid-stream sample, with
fever (38.0°C or more) or urinary symptoms. Chronic renal failure CRF was
defined as a glomerular filtration rate < 75ml/min/1,73m? body surface area in two
consecutive exams. Reference values and definitions of normal blood pressure
were based on The Fourth Report On High Blood Pressure In Children And

Adolescents.™

Statistical analysis

For analysis, VUR was classified as mild (grades I-ll) and

moderate/severe (grades lll-V) and patients with bilateral reflux were categorized

by the higher grade of reflux. Survival analyses were performed by the Kaplan-
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Meier method in order to evaluate reflux resolution and occurrence of CRF.
Differences between subgroups were assessed by the two-sided log rank test. The
chi-square test with Yates correction was used for the comparison of proportions.
Odds ratio (OR) and 95% confidence intervals (95%CI) were used for group risk
comparison. The Mann-Whitney test was used for comparison of continuous

variables.

Ethical aspects

The study was approved by the Ethics Committee of UFMG.

Results

Baseline findings

A total of 735 patients were included in the analysis. The main baseline
clinical characteristics are summarized in TABLE 6.1.1. Among 681 patients
presenting UTI as the first symptom, mean age of urinary infection was 1.3 years
(SD, 1.6). Of 671 patients investigated, 114 (17%) presented clinical symptoms
and/or sonography findings of dysfunctional voiding. Of 660 patients investigated,
100 (15%) presented clinical symptoms of constipation. There was association
between the presence of dysfunctional voiding and symptoms of constipation (x? =
13,8, P < 0,001).

VUR was bilateral in 381 (51,8%) patients, for a total of 1116 renal units.
Renal damage was detected at admission in 319 patients (43,4%) and in 386 renal

units (34,6%). The distribution of reflux and renal damage according to gender is
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presented in TABLE 6.1.2. The distribution of severity of renal damage was as
follows: mild, 122 (10,9%), moderate, 138 (12,4%), and severe, 126 (11,3%).
There was a strong association between severe reflux and the presence of renal
damage. Of the 240 patients with severe reflux, 184 (76,6%) presented renal
damage, whereas 136 (27,4%) of 495 patients with mild/moderate reflux
presented scars (x?= 159, p < 0.001). The prevalence of renal damage according

to grade of VUR was: | (4%), Il (12%), Il (33%), IV (67,6%), and V (75,3%).

Clinical course

Mean follow-up time was 76 months (SD, 56, range 6 to 411 months) for
684 (93%) patients. A total of 382 (55,8%) patients were followed up for more than
5 years and 138 (20%) for more than 10 years. Fifty-one patients (7%) were lost to
follow-up. Six-hundred-and-twenty-four patients (91,2%) were treated with
continuous low dose antibiotic prophylaxis. Sixty patients (8,8%) were submitted to
surgical procedures: six with bilateral severe VUR were submitted to neonatal
diversions, 44 (32 with severe reflux and 12 with moderate grade and repeated
UTI) were submitted to ureteral reimplantation, and 10 with contracted renal units

were submitted to nephrectomy.

Reflux resolution

VUR resolution was evaluated in 506 (81%) of 624 children submitted to

conservative management. In 118 children, VCUG or direct isotope cystogram

was not repeated. It was decided not to perform a second imaging in 56 patients
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with mild reflux, in 14 cases parents denied a reevaluation, and 48 patients have
been followed for less than 24 months so far. Spontaneous resolution of VUR was
observed in 253 (50%) children conservatively managed. O GRAF. 6.1.1 illustrates
the survival analysis for spontaneous resolution of VUR. There was an association
between VUR degree and probability of persistence of reflux (Log-rank, 129, p <
0,001). The median time of persistence of reflux was 38 months for grade I/l
(95%Cl, 33-43), 98 months for grade Ill (95%CI, 78.5 — 105), and IV/V 156 months
for grade (95%Cl, 122 — 189).
Urinary tract infection

During follow-up UTI occurred in 394 (57,6%) of 684 children followed. A
total of 290 (42,4%) patients did not present any UTI, 129 children (18,9%)
presented one UTI episode, 80 (11,7%) presented two episodes, and 75 (11%)
three episodes. Thus, 499 (73%) patients presented no UTI or fewer than three
episodes. There was no difference in occurrence of UTI between patients who
underwent surgery (61,6%) and children conservatively managed (57,2%) (X* =
0,44, p = 0,58). Females had a higher risk of ITU during follow-up (OR = 1.7,
95%Cl, 1.2 — 2.3, p = 0,003). Patients with dysfunctional voiding also had a
greater chance of UTI although the statistical significance was marginal (OR =
1.44, 95%Cl, 0.93 — 2.23, p = 0,08). The risk of UTI was about 68% greater for
patients with constipation ((OR = 1.68, 95%CI, 1.06 — 2.60, p = 0,03). There was
no association between urinary tract infection and severe grade of VUR (OR =
0.88, 95%Cl, 0.64 - 1.2, p = 0,50) or presence of renal damage at admission (OR
= 1.07, 95%Cl, 0.79 - 1.5, p = 0,69). A total of 1,257 urinary infection episodes

were recorded, with a mean of 1.8 for the 684 patients followed. The most frequent
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pathogens identified by urine culture were Escherichia Coli in 877 episodes

(69,8%), followed by Proteus spp. (11.6%), and Klebsiella spp. (8,5%).

Renal Damage

Of 684 patients, 587 (85,8%) underwent renal imaging in order to
reevaluate renal damage. Renal damage was detected at end of follow-up in 282
(48%) of 587 patients and in 350 (38,7%) of 903 renal units. Development of new
scars was analyzed in 352 children submitted to at least two DMSA scans. New
renal scars were detected in 18 patients (14 females) who had recurrent UTI. All
new scars were classified as mild localized damage. The distribution of the grade
of reflux in this patients was as follows: Il (27,8%), Il (38,8%), IV (27,8%), and V

(5,6%).

Renal Function

Of 684 patients followed, 21 (3,1%) presented CRF and 10 of them end
stage renal disease (ESRD). At the end of follow-up, the mean GFR for these 21
patients was 31.2 (SD, 21.5, range: 6-72). The clinical characteristics of these
patients are summarized in TABLE 6.1.3. Seventeen (81%) were submitted to
ureteral reimplantation and the other four (19%) receive low dose antibiotic
prophylaxis. VUR was bilateral in 17 children and unilateral in four patients who
presented contralateral anomalies (TABLE 6.1.3). The distribution of the grade of
reflux in 38 units was as follows: grade IV (60%) and grade V (40%). Seventeen

patients (81%) already presented impairment of renal function at admission (mean
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GFR of 32ml/min, SD, 15). It was estimated by survival analysis that the
probability of CRF was 3% at 5 years, 5% at 10 years, and 6% at 15 years after
diagnosis of VUR (GRAF. 6.1.2). There was an influence of decade of VUR
diagnosis and development of CRF. The probability of CFR 10 years after
diagnosis was 11% for patients diagnosed before 1990 and only 2% for children
diagnosed after 1990 (Log-rank — 17.1, p< 0,001) (GRAF. 6.1.3). In the laboratory
evaluation at the end of follow-up, serum creatinine ranged from 0,2 to 1,0mg/dl
(mean 0,57mg /dl, SD, 0.17) for patients who did not present CRF. The mean

estimated glomerular filtration rate was 131,2ml/min (range 85 to 258, SD, 35).

Hypertension

Blood pressure was recorded for 664 patients at end of the follow-up.
Twenty patients (3%) presented blood pressure above the 95" percentile
according to age, gender, and height. Seven of them presented only systolic
hypertension. All were given antihypertensive drugs, most of them angiotensin-
converting enzyme inhibitors. Hypertension was strongly associated with CRF. Of
21 patients with CRF, 11 (52,3%) developed hypertension, whereas only nine
(1,35%) of 663 patients with normal renal function presented increased blood
pressure (X2 = 186, p < 0,001). All nine patients with hypertension and normal
renal function presented renal damage. The risk of developing hypertension was
higher for patients with renal damage at baseline (OR = 5.5, IC95% = 1.7 -15.2, p

= 0,002).

Discussion
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In this retrospective cohort study we reported the clinical outcome of a
non-selected group of pediatric patients with primary VUR, most of them medically
managed. The main finding regarding our cohort is that the clinical course of
primary VUR was relatively benign, particularly for e children diagnosed after
1990. The probability of CRF was higher for patients with bilateral severe reflux or
contralateral renal anomalies diagnosed before 1990. It is important to point out
the limitations associated with the retrospective design of our study. The possible
main weakness is the inevitable heterogeneity in the management of patients
through the decades because of the wide span of time of patient enrollment in our
cohort. Nevertheless, some features of the study may increase the strength of our
findings such as the size of our sample, management by the same medical team,
and length of follow-up.

At baseline, the clinical data for our series were similar to those reported
in observational studies in which there was a predominance of reflux in white
girls.”®'” The mean age at diagnosis of 2.3 years was also similar to previously
published series.'® The prevalence of dysfunctional voiding and constipation was
probably underestimated in our cohort because the importance of these features in
the clinical course of VUR was fully recognized only after the 90s. Thus, this
information for patients enrolled in the first 15 years was basically ascertained by
retrospective clinical history and may have been improperly valued in these
children. Recent studies have shown a prevalence of dysfunctional elimination
syndrome of approximately 36 and 20% for girls and boys, respectively.'
Urodynamic studies have shown suggestive findings of voiding dysfunction rates

as high as 76% in selected series.?
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In our series, at admission 43,5% of patients and 34,6% of units already
presented renal damage. The prevalence of renal damage was significantly
higher in children with severe reflux. Smellie et al.?' also reported the association
of severity of reflux with the presence of renal scars. In their series reflux
nephropathy was assessed by intravenous urography and renal scarring was seen
in 69% of children with moderate/severe reflux and in 24% of those with mild
reflux. Goldraich et al.'® have demonstrated a prevalence of renal scars in 44% of
refluxing kidneys in a series of 202 children evaluated by DMSA scan. They have
shown a prevalence of 68,2% of reflux nephropathy in renal units with high reflux
(I/1V) and of 27% in those units with mild reflux. Interestingly, in our series 126
(11,3%) of 1116 refluxing units have already presented small contracted kidney at
admission. For most patients, mainly boys, this finding suggests a congenital
maldevelopment in origin rather than an acquired renal scarring as proposed by
Risdon.?? Many series of children with UTlI and VUR already reported a
preponderance of boys with primary generalized renal damage, probably
congenital.** Data from series of sterile VUR diagnosed by investigation of
antenatal hydronephrosis have supported this evidence.?*°

The goal of current treatment modalities for patients with VUR is to
reduce subsequent renal parenchymal injury. Medical therapy consists of
continuous administration of low dose antibiotics to keep urine sterile, thus
preventing acute pyelonephritis and formation of renal scars. Nevertheless, neither
medical management nor surgical correction of VUR fully prevents UTI. In spite of
early management and careful follow-up, recurrent UTI can occur in a significant
percentage of children. In our series, UTI occurred in 394 (57,6%) of 684 children

followed, with one or two episodes in most of them. Recurrent UTI was not



90

associated with grade of VUR or presence of renal damage at admission. In the
study of Smellie et al.?', UTI occurred in 33% of 226 children and there was also
no association with severity of reflux or renal scarring. Sjostrom et al.?” reported a
cohort of infants with severe reflux and showed that half of the children had
breakthrough UTlIs during follow-up. Interestingly, they found a strong correlation

1.'® have also

between recurrent infections and bladder dysfunction. Goldraich et a
shown a higher incidence of UTI in girls and have demonstrated that most
episodes occurred in the 15 months after diagnosis. In our study there was an
association of recurrent UTl and female gender, dysfunctional voiding and
constipation. Thus, earlier recognition and management of dysfunctional
elimination syndrome may possibly contribute to a reduction of UTI recurrence and
of VUR morbidity.

Acquired renal scarring is apparently a relatively uncommon event after
appropriate treatment and follow-up of children with VUR. In our cohort, 18 (5%) of
352 children submitted to two DMSA scans presented localized damaged in a
previously normal renal parenchyma. The Birmingham Reflux Study?® identified
new scars after five yeas of follow-up in only 6% and 5,2% of patients treated

medically and surgically, respectively. Goldraich et al.'®

also reported a small
percentage of 3,5% in their series, most of them in the first 15 months following
VUR diagnosis. Data from the International Reflux Study showed significant fewer
attacks of pyelonephritis in the surgical group and new renal scars were detected
in 15,7% versus. 17,2% in Europe and 21,5% and 31,4% in medically and
surgically treated cohorts, respectively.?93°

After a mean follow-up time of 76 months, spontaneous resolution of

conservatively managed VUR was observed in 50% of 506 patients reevaluated
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with sequential renal imaging. Follow-up studies of conservatively managed
patients have shown that VUR tends to resolve spontaneously.?® 3! Smellie et al.*?
have recently reported the outcome at 10 years of follow-up of medically managed
patients of the International Reflux Study in Children. Based on two consecutive
cystograms, they showed that at 10 years reflux ceased in 52% of the children.
Recently, we identified four variables as independent predictive factors of reflux
resolution: race, grade of reflux, absence of renal damage and absence of
dysfunctional voiding.

The clinical outcome of primary VUR was relatively benign in our series,
especially for patients diagnosed after 1990, with a 3,1% incidence of CRF among
684 patients followed. The impairment of renal function occurred in patients with
severe bilateral reflux (and renal damage) or in those patients with contralateral
renal dysplasia’/hypoplasia. To our knowledge, this study is the first to estimate
renal survival in a larger series of primary renal reflux. Regarding the series as
whole, the probability of CRF was estimated at 5% 10 years after diagnosis.
Interestingly, the probability of CRF was remarkably influenced by the time of entry
in the study. The estimate of renal failure was almost 5 times greater for patients
admitted before 1990. Smellie et al.?" have shown a prevalence of 2,6% (6/226) of
abnormal plasma creatinine in 226 patients. In their series, six (2,6%) patients
already presented raised plasma creatinine during childhood. The renal function of
162 of these patients was evaluated in adult life and 9 (5,5%) presented abnormal
plasma creatinine. Studies of adults with renal scarring and long-term follow-up
have shown a rate of 25%-30% of renal insufficiency.?*3® In addition, reflux
nephropathy accounts for up to 25% of children and young adults with CRF.%®

However, with the more widespread and aggressive treatment of VUR and UTI
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over the last 30 years the scenario may be changing.®” Thus, probably in the near
future new epidemiological studies and multicenter registries of CRF will better
reflect the current morbidity of primary VUR.

Hypertension was observed in 3% of our patients. The risk of
hypertension was greater for patients with renal damage at baseline and for
children with CRF. Reflux nephropathy has been regarded as one of the most
common disorders leading to hypertension in childhood.®® Smellie et al.?" reported
a prevalence of hypertension of 6,6% in 226 adults with VUR detected in
childhood. Probably, the lower prevalence of sustained hypertension in our series
can be attributable to the younger age of our patients.

The well-known combination of VUR and UTI, predisposing to
pyelonephritis, renal scarring, hypertension, and chronic renal disease, was the
basis for diagnostic and therapeutic procedures in the past 25 years.>* Wheeler et
al*® recently conducted a meta-analysis of 10 randomized controlled trials to
evaluate the intervention for VUR and concluded that it is uncertain whether the
identification of children with VUR is associated with clinically important benefit.
Our findings, nevertheless, suggest that carefully conservative management of
VUR, prompt diagnosis and treatment of UTI, and thorough follow-up can improve
the prognosis of these children. Prospective studies are needed to establish risk
stratification in children with VUR and to propose a tailored management and
therapeutic approach, including noninvasive or less invasive diagnostic

procedures.
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TABLE 6.1.1
Baseline clinical characteristics (n = 735)
N (%)
Gender
Male 208 (28,3)
Female 527 (71,7)
Race
White 582 (79,2)
Non-white 153 (20,8)
Clinical presentation
Urinary infection 681 (92,7)
Fetal hydronephrosis 52 (7,1)
Familial history 2(0,2)
Other anomalies
Duplex 64 (8,7)
Single kidney 6 (0,81)
Hypoplastic kidney 4 (0,54)
Ureteropelvic obstruction 2 (0,27)
Age of diagnosis (yr)
Mean 2,3
Median 1,6
Range im—-14y
SD 2,2
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Distribution of reflux grades and renal damage (RD) according to gender

Grade of VUR Male Female Total
RD(+) RD(-) RD(+) RD(-)
I 1 20 2 49 72
Il 6 63 39 266 374
1" 23 63 92 171 349
v 56 35 109 44 244
\ 36 16 22 3 77
Total 122 197 264 533 1116
TABLE 6.1.3

Clinical characteristics of 21 children with primary VUR and CRF

N (%)
Gender
Male 8 (38)
Female 13 (62)
Race
White 16 (76,2)
Non-white 5 (28,8)
Other anomalies
Single kidney 2(9,5)
Hypoplastic kidney 2(9,5)
Age of diagnosis (yr)
Mean 4,3
Median 2,9
Range im-12y

SD 3.6
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Abstract

Objective: the aim of this study was to identify independent predictive
factors of primary vesicoureteral reflux (VUR) resolution in a cohort of medically
managed children. Patients and Methods: between 1977 and 2003, 506 patients
were diagnosed with VUR and were conservatively managed and prospectively
followed. All children were maintained on antibiotic prophylaxis. Follow-up imaging
consisted of VCUG or a direct isotope cystogram at two to three year intervals.
The predictive factors used are based on patient data at the time of entry in the
protocol. The dependent variable was reflux resolution. The criterion for resolution

was based on a single negative VCUG or direct isotope cystogram. A survival



101

analysis was performed to identify variables significantly associated with VUR
resolution. Cox’s regression model was applied to identify variables that were
independently associated with dependent variable. Results: after adjustment, 4
variables remained as independent predictors of VUR resolution: non-white race
(RR = 1.5, 95%Cl, 1.1-1.9, p=0,009), mild grade of reflux (RR = 3.3, 95CI%, 2.1 —
5.3, p <0,001), absence of renal damage (RR =3.3, 95CI|%, 2.4 — 4.5, p<0,001),
and absence of dysfunctional voiding (RR=2.0, 95CI%, 1.4 — 3.1, p<0,001). For
mild reflux, 3 variables remained significantly associated: male gender (RR = 1.7,
95%Cl, 1.1 — 2.6, p = 0,012), absence of renal damage (RR = 3.4, 95%Cl, 1.8 —
6.4, p < 0,001), and unilateral reflux (RR = 1.6, 95%ClI, 1.1 — 2.3, p = 0,004). For
moderate/severe reflux, three variables were significantly associated: non-white
patients (RR = 1.7, 95%ClI, 1.1 — 2.6, p = 0,01), no renal damage (RR = 3.0,
95%Cl, 2.0 — 4.4, p < 0,001) and absence of dysfunctional voiding (RR = 2.8,
95%Cl, 1.4 -5.5, p = 0,004). Conclusion: Few factors are amenable to intervention
in order to modify the natural history of reflux. According to our findings, there are
only two possible interventions: avoiding renal scars and management of voiding

dysfunction.

Key words: Vesicoureteral reflux. Reflux nephropathy. Urinary tract infection.

Voiding dysfunction. Survival analysis.
Introduction
Primary vesicoureteral reflux (VUR) is a common abnormality of the

urinary tract in children, which is associated with an increase risk of urinary tract

infection and renal scarring.1 Management of VUR aims to prevent urinary tract
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infection (UTI) and renal functional loss. Medical therapy consists of continuous
administration of low dose antibiotics to keep urine sterile, thus preventing acute
pyelonephritis and formation of renal scars. The basis of nonoperative
management of VUR is the expectation that it will spontaneously improve and
eventually resolve with increasing age.? A number of studies have investigated the
natural history of VUR and there has been agreement about the tendency of reflux
to cease with time.®*° Information about the natural history of VUR and
identification of factors that may possibly influence its resolution may contribute to
family counseling at initial diagnosis and aid with the formulation of therapeutic
strategies. Nevertheless, many studies are based on univariate analysis taking
into account few predictive factors such as severity of reflux at admission and
gender. In the present study, we analyzed the outcome of 506 children and
adolescents with VUR with the purpose to identify variables that are independent

predictors of VUR resolution.

Patients and methods

Patients

The study group comprised 506 patients diagnosed with primary VUR
who were conservatively managed and prospectively followed at the Pediatric
Nephrourology Unit of the University Hospital (UFMG, Belo Horizonte, Brazil)
between 1977 and 2003. Our analysis was based on a database for 735 patients
with primary VUR admitted to our Unit. Of 735 patients, 684 (93%) were followed

up with several clinical visits at our outpatient unit and 624 underwent medical
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management.® VUR resolution was evaluated in 506 (81%) of 624 children who
underwent conservative management. In 118 children, VCUG or direct isotope
cystogram was not repeated: it was decided not to perform a second imaging in 56
patients with mild reflux, in 14 cases parents denied a revaluation, and 48 patients
have been followed for less than 24 months so far. Reflux grade was classified on
first voiding cystourethrography (VCUG) according to the system proposed by the

International Reflux Study Committee.” For analysis, patients were categorized by

the higher grade of reflux. Renal damage was ascertained at admission by 99MTc-
DMSA in 417 patients (82,4%). Renal scars in patients enrolled up to the mid-
eighties were evaluated by excretory urography (9%) or by ultrasonography (8,7%)
because DMSA scan was unavailable at our Unit. All children were maintained on
antibiotic prophylaxis consisting of 1-2mg/kg trimethoprim or 1-2mg/kg
nitrofurantoin as a single daily dose. After initial investigation, patients were
followed prospectively according to a systematic protocol. The clinical approach
consisted of full physical examination including evaluation of growth and blood
pressure performed at six-month intervals. Urine cultures were obtained during
follow-up visits or during any febrile episodes. Follow-up imaging consisted of
conventional VCUG or a direct isotope cystogram at two years intervals during the
first 48 months after diagnosis and at three years intervals thereafter. DMSA scan

and ultrasonography were performed at approximately the same intervals.

Predictive factors

The predictive factors used are based on patient data at the time of

entry in the protocol. All factors were included as dichotomous variables and the
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cut-off points for continuous variables were indicated as follows: gender, race, age
at the onset of symptoms (cut-off point 24 months), age at diagnosis (cut-off point
24 months), clinical presentation (antenatal hydronephrosis/UTI), weight and
height z-score; unilateral/bilateral reflux, VUR grade (I-lI/lll-V), renal damage
(absence/presence), constipation (absence/presence), and dysfunctional voiding
(absence/presence). Dysfunctional voiding was defined by the presence of
daytime incontinence, symptoms of urgency and frequency associated with
sonography parameters including residual urine (greater that 10% of bladder
capacity) and large bladder capacity (greater than twice the expected normal value
for age).® When dysfunctional elimination syndrome was identified, specific
treatment was instituted, including regular fluid intake, anticholinergic medication,
behavioural medication program, and a combination of dietary manipulation, stool

softeners, and laxatives for constipation.

Outcome variable

The dependent variable was reflux resolution. The criterion for resolution

was based on a single negative VCUG or direct isotope cystogram.

Statistical analysis

The analysis was conducted in two steps. In the first step, a univariate
analysis was performed to identify variables significantly associated with VUR
resolution. Univariate analyses were performed by the Kaplan-Meier method.®

Differences between patient subgroups were assessed by the two-sided log rank
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test. Cox’s regression model was applied to identify variables that were
independently associated with disappearance of reflux.’® Only those variables that
were found to be associated with resolution by univariate analysis (p < 0,25) were
included in Cox’s regression model. Then, using a backward elimination strategy,
those variables that retained a significant independent association with outcome (p
< 0,05) were included in the final model. Model assumptions were checked
graphically by log-minus-log versus time plots for each variable."" The chi-square
test with Yates correction was used for comparison of proportions. Relative risk

(RR) and 95% confidence intervals (95%CI) were used for comparison of groups.

Results

Baseline data

A total of 506 patients (385 females) were included in the analysis.
There was a predominance of white patients (76%). The mean age at diagnosis of
reflux was 2.3 years (SD 2.1). The reflux was detected before two years of age in
299 children (59%). The clinical presentation was urinary tract infection in 471
children (93%) and fetal hydronephrosis in 35 (7%). VUR was bilateral in 272
(54%) patients, for a total of 778 renal units. Renal damage was detected at
admission in 261 renal units (33,5%). The distribution of grade of reflux and renal
damage according to gender is presented in TABLE 6.2.1. Severe reflux (IV/V)
was more frequent in males (35%) than in females (21%) (X* = 14.5, p < 0,001).
Renal damage was strongly associated with severe reflux (X = 92, p < 0,001).
Dysfunctional voiding was identified in 85 (17%) of 494 patients investigated and

constipation was present in 75 (16%) of 475 patients. Median follow-up time was
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81 months (range 12 to 223 months). A total of 339 (67%) patients were followed
up for more than 5 years and 116 (23%) for more than 10 years. During follow-up
253 (50%) patients presented reflux resolution. By survival analysis, the estimate
of reflux resolution for the whole series was 43% at 5 years of follow-up and 66%

at 10 years.

Univariate analysis

In the survival analysis five variables were found to be significantly
associated with resolution of VUR during follow-up: non-white race, mild grade of
reflux, unilateral reflux, absence of renal damage, absence of dysfunctional
voiding, and absence of intestinal constipation. It was estimated that, at five years
after diagnosis, 40% of reflux cases would resolve in white patients and 50% in
non-white children. GRAF. 6.2.1 illustrates the influence of race on reflux
resolution. It was estimated that at five years after diagnosis only 10% of severe
reflux cases would resolve whereas the estimate for mild reflux was 55% (GRAF.
6.2.2). Survival analysis estimated that after five years of diagnosis, reflux
disappeared in only 17% of patients with renal damage. On the other hand, the
estimate for patients without renal damage was 62%. The effect of renal damage
on reflux resolution was also observed in patients with mild reflux as well as with
severe reflux. In patients with mild reflux at five years after diagnosis, reflux
disappeared in 73% of those without renal damage and in 43% of those with renal
damage. In patients with severe reflux, resolution of reflux occurred in 45% of
those without renal damage and in only 13% of those with renal damage. GRAF.

6.2.3 illustrates the combined effect of severity of reflux and renal damage on
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reflux resolution. The median time for resolution of reflux was 36 months (95%Cl,
31-41) for patients with mild reflux without renal damage and 135 months (95%ClI,
16.4 — 253) for patients with mild reflux and presence of renal damage. In patients
with moderate/severe reflux, the median time of reflux resolution in patients with
and without renal damage was 74 months (95%CI, 40 — 108) and 156 months
(95%Cl, 138 — 174), respectively. For patients with dysfunctional voiding the
probability of resolution five years after the diagnosis was only 20% whereas for
the children without dysfunctional voiding the rate was 46% (GRAF. 6.2.4). Three
other variables presented marginal association with reflux resolution: weight for
age Z score > —-2.00 (log-rank = 1.3, p = 0,25), age at the onset of symptoms < 24
months (log-rank = 2.5, p = 0,11), and age at VUR diagnosis < 24 months (log-
rank = 3.3, p = 0,06). Three variables were not included in multivariate analysis:
gender (log-rank = 0.2, p = 0,64), height for age Z score (log-rank = 0.06, p =

0,81), and clinical presentation (log-rank = 0.54, p = 0,46).

Multivariate analysis

Eight variables were included in the Cox model. After adjustment, four
variables remained as independent predictors of reflux resolution: non-white race,
mild grade of reflux, absence of renal damage, and absence of dysfunctional
voiding (TABLE 6.2.2). The performance of the model was evaluated by the ROC
curve (GRAF. 6.2.5). The calculated area under the curve was 0.82 (95%CI| = 0.78
— 0.85), indicating a good power to discriminate patients with VUR resolution
during follow-up. The presence of three independent predictors was associated

with reflux resolution with a sensitivity of 73% (95CI = 67% - 78,5%), specificity of
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83% (77% - 87%), positive predictive value of 81%, and negative predictive value

of 76%.

Analysis according to reflux grade

In order to clarify the influence of predictive factors, the sample was
divided into two groups according to the severity of reflux (I/Il and 1lI-V) and the
analysis was performed separately for each group. In the mild group (I/Il) there
were 187 patients and reflux resolution occurred in 147 (79%). By survival
analysis, the estimate of resolution of mild reflux was 70% at 5 years of follow-up
and 90% at 10 years. In survival analysis the following variables were fit to be
included in multivariate analysis: gender (p = 0,03), weight for age Z score > -
2.00 (p = 0,18), age at VUR diagnosis < 24 months (p = 0,18), unilateral reflux (p =
0,01), absence of renal damage (p < 0,001), and dysfunctional voiding (p = 0,07).
After adjustment, three variables remained in the model: male gender (RR = 1.7,
95%Cl, 1.1 — 2.6, p = 0,012), absence of renal damage (RR = 3.4, 95%ClI, 1.8 —
6.4, p < 0,001), and unilateral reflux (RR = 1.6, 95%CI, 1.1 — 2.3, p = 0,004).
GRAF. 6.2.6 illustrates the combined effect of gender and laterality on mild reflux
resolution. The median time for resolution was 29 months (95%ClI, 22 — 36) for
males with unilateral reflux and 56 months (95%CI, 39 — 66) for females with
bilateral reflux.

In the moderate/severe group (l1l-V) there were 319 patients and reflux
resolution occurred in 106 of them (33%). By survival analysis, the estimate of
resolution of moderate/severe reflux was 25% at five years of follow-up and 51%

at 10 years. In the survival analysis the following variables were fit to be included
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in multivariate analysis: race (p = 0,03), clinical presentation (p = 0,03), absence
of renal damage (p < 0,001), and absence of dysfunctional voiding (p = 0,002).
After adjustment, three variables remained in the model: non-white patients (RR =
1.7, 95%ClI, 1.1 — 2.6, p = 0,01), absence of renal damage (RR = 3.0, 95%Cl, 2.0
— 4.4, p < 0,001), and absence of dysfunctional voiding (RR = 2.8, 95%ClI, 1.4 —
5.5, p = 0,004). Prenatal hydronephrosis was marginally associated with reflux
resolution in the final model (RR = 1.9, 95%Cl, 0.9 — 3.8, p =0,07). GRAF. 6.2.7
illustrates the combined effect of renal damage and dysfunctional voiding on
severe reflux resolution. The median time for resolution was 58 months (95%ClI,
45-70) for patients without both characteristics and 161 months (95%CI, 63—-258)
for patients with both characteristics. Thus, the presence of both factors almost
tripled the time for resolution. In this group with moderate/severe reflux, there was
no effect of gender or laterality on reflux resolution. The median time for resolution
was 104 months (95%CI, 81 — 126) for males with unilateral reflux and 156
months (95%CI, 89 — 222) for females with bilateral reflux (Log-rank = 1.9, p =

0,59).

Discussion

In this study we explored possible predictive factors of VUR resolution in
a cohort of children prospectively followed for a long period of time. The aim was
to identify other factors in addition to the severity of reflux that could influence the
disappearance or persistence of reflux. For the whole cohort four variables were
identified as independent predictors of the event: non-white children with mild

reflux and absence of both renal damage and dysfunctional voiding had a greater
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chance of VUR resolution. Interestingly, after the division of the sample into two
groups according to severity of reflux, it was demonstrated that predictive factors
were distinct for mild and moderate/severe reflux. Non-renal damage remained as
an independent predictor in both groups. In addition, the probability of mild VUR
resolution was higher for males with unilateral reflux. On the other hand, for severe
reflux non-white patients without dysfunctional voiding had a greater chance of
resolution.

Follow-up studies of patients with VUR have shown that the condition

1'% reflux

tends to resolve spontaneously. In the classical study of Edwards et a
resolved in more than 80% of non-dilated ureters but in only 40% of dilated units
after seven to 15 years of follow-up. The Birmingham Reflux study has reported
that severe reflux disappeared after five years of follow-up in 50% of cases.?

Schwab et al.™

reported that grade | to Il reflux resolved at a rate of 13% yearly in
the first five years and of 3,5% during subsequent follow-up, whereas grades IV
and V presented a 5% yearly rate of resolution. Thus, according to their strict
protocol, the estimate of resolution of mild/moderate reflux would be 65% after five
years and 82,5% after 10 years. It is notable that the estimate of disappearance of
mild reflux by survival analysis in our series was close to the observed rates (70%
and 90%, respectively). Smellie et al.' have recently reported the outcome at 10
years of follow-up of medically managed patients of the International Reflux Study
in Children. Based on two consecutive cystograms, they showed that at five years
15% of the patients had no reflux and at 10 years reflux ceased in 52% of the
children. Interestingly, these rates of resolution are also close to the probability of

resolution estimated for the moderate/severe group in our series, or 25% and

51%, respectively. The clinical implication derived from data estimated by survival



111

analysis of VUR resolution is that severe reflux takes a long time to resolve.
Consequently, there is a need for a rational approach regarding the schedule of
sequential VUCGs. Recently, in an elegant study Thompson et al.'® demonstrated
that establishing a tailored schedule of VUCG (every two years in children with
mild reflux and every 3 years in children with moderate/severe VUR) yields a
substantial reduction of average numbers of VCUG and of costs, with a modest
increase in antibiotics exposure. Our data suggest that a cystogram for mild reflux
every two years and for severe reflux every five years possibly would be more
cost-effective.

Few reports have investigated possible predictive factors of resolution of
VUR during prolonged follow-up other than severity of reflux at entry. In addition,
the majority of those studies applied univariate analysis and did not adjust for
covariates. Thus, the combined effects of two or more factors or the independent
influence of possible predictors remains to be established. Wennerstrom et al.'®
investigated VUR outcome in 164 children (127 with mild reflux) and reported that
persistence of reflux was significantly longer in girls even after adjustment by
reflux grade, unilateral/bilateral reflux, and duplex/single system. However, their
series mainly consisted of patients with mild reflux (77%). Thus, their results are
comparable to our finding that gender was an independent predictor of resolution

l.13

of mild reflux. In a univariate stratified analysis, Schwab et al.’” also demonstrated

that mild/moderate reflux improves faster in boys. In the report of outcome at 10
years of follow-up of the International Reflux Study in Children, Smellie et al.'
showed no significant difference between genders in cessation of severe reflux. In

contrast to our results, they did not demonstrate any difference in reflux resolution

according to renal scarring at entry. However, these findings could be affected by
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the proportion of patients with scarred kidneys in our series (62%) mostly
evaluated by DMSA compared with the 42% proportion detected by excretory
urography in the report by Smellie et al. On the other hand, in a univariate analysis

Godley et al.'’

reported a series of 40 infants with moderate to severe reflux
followed for 16 months and showed a correlation between reflux resolution and
normal kidneys at entry. Interestingly, they also showed that reflux resolved in
79% of infants with normal bladder function and in only 33% of patients with
abnormal bladder function. Our findings regarding the moderate/severe reflux
group also demonstrated that absence of dysfunctional voiding in both univariate
and multivariate analysis was a strong independent predictor of reflux resolution.
Other studies have indicated that bladder function is an important factor to
evaluate and manage in primary VUR. Koff et al.'® have demonstrated in a series
of 143 children with primary VUR a high prevalence of dysfunctional elimination
syndrome (46%). They showed that this condition was present in 70% of patients
who had a breakthrough urinary tract infection and in only 16% of those who did
not. In addition, dysfunctional elimination syndrome also negatively influenced the
results of antireflux surgery and postoperative complications in their series. Data
from small series have suggested that a judicious approach to dysfunctional
elimination syndrome can accelerate the improvement of reflux in selected
children.'® 2° Schwab et al.'® reported that the rate of resolution was more rapid in
patients without voiding dysfunction from ages three to six years although there

was no effect on the overall rate of resolution. Recently, Sjostrom et al.*’

reported
a cohort of infants with severe reflux and showed that bladder dysfunction was

strongly related to the non-resolution of reflux in this group. In contrast to our
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findings, on the other hand, in this specific group they observed a lower
spontaneous resolution rate in girls with severe reflux.

The clinical implication of our study is that there are few factors
amenable to intervention by the medical team in order to modify the natural history
of reflux. According to our findings, most factors that could influence reflux
resolution are inherent conditions of the patients or characteristics of the disease
such as race, gender, severity, and laterality. Two possible manageable factors
are renal scars and voiding dysfunction. However, avoiding renal scarring is
difficult since most renal damage is already present at admission. Thus, voiding
dysfunction remains as a candidate target for management. Investigation and
management of bladder dysfunction may possibly contribute to a faster
improvement of reflux and reduce UTI recurrence. A detailed clinical history and a
comprehensive ultrasonography of the urinary tract may possibly identify most
patients with dysfunctional elimination syndrome. Nevertheless, the identification
of this condition is troublesome in infants and the optimal management remains to

be defined by prospective controlled studies.
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TABLE 6.2.1

Distribution of reflux grades and renal damage (RD) according to gender

Male Female
Grade of VUR RD(+) RD(-) RD(+) RD(-) Total
I 0 13 2 38 53
Il 6 48 26 207 287
Il 20 39 72 121 252
v 34 17 76 33 160
\Y, 14 9 11 2 36

Total 74 126 187 401 788
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Predictive factors of VUR resolution after adjustment by Cox model

Coefficient RR Cl95% p
Race (non-white) 0.378 1.5 1.1-1.9 0,009
VUR grade (I-11) 1.223 33 21-53 <0,001
Renal damage (absence) 1.208 3.3 24-45  <0,001
Dysfunctional voiding 0.753 2.0 1.4-3.1 <0,001
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Probability of resolution of reflux
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Log-rank= 6.6,

P=001
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GRAFIC 6.2.1 - Kaplan-Meier survival curves showing the probability of reflux

resolution according to race (white/non-white).



Probability of resolution of reflux
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80% 4

60% 4
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Log-rank= 120, P <0.001
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GRAFIC 6.2.2 - Kaplan-Meier survival curves showing the probability of reflux

resolution according to grade (mild vs. moderate/severe).
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GRAFIC 6.2.3 - Kaplan-Meier survival curves showing the combined effect of

severity of reflux and renal damage (RD) on reflux resolution.
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GRAFIC 6.2.4 - Kaplan-Meier survival curves showing the probability of reflux

resolution according to dysfunctional voiding (DV) (present vs. absent).

100

1 factor
2 factors

80

3 factors

60

Sensitivity

40

20

0 20 40 60 80 100
100-Specificity

GRAFIC 6.2.5 - The receiver operating characteristic curve (ROC) shows

performance of Cox regression model for predicting VUR resolution.
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GRAFIC 6.2.6 - Kaplan-Meier survival curves showing the combined effect of

gender and laterality on mild reflux resolution.
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Abstract

The aim of this retrospective cohort study was to describe the
characteristics of patients with primary vesicoureteral reflux (VUR) with special
attention to sex-specific differences. Between 1970 and 2004, 735 patients were
diagnosed with VUR and were systematically followed in a single tertiary Renal
Unit. The following variables were analyzed: race, age at diagnosis, clinical
presentation, weight and height Z-score, unilateral/bilateral reflux, VUR grade,
renal damage, severity of renal damage, constipation, and dysfunctional voiding.
Comparison of proportion between genders was assessed by the chi-square test

with Yates correction. The logistic regression model was applied to identify
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independent variables associated with gender. A survival analysis was performed

to evaluate VUR resolution. After adjustment, five variables remained

independently associated with males at baseline: non-white race (OR = 1.98,

95%Cl, 1.33 — 2.95, p = 0,001), moderate/severe grade of reflux (OR = 2.16,

95CI%, 1.45 — 3.22, p <0,001), severe renal damage (OR =1.60 95CI%, 1.04 —
2.52, p = 0,04), age at diagnosis < 24 months (OR = 1.79, 95%Cl, 1.23 — 2.60, p =
0,002), and antenatal clinical presentation (OR= 3.56, 95CI%, 1.91 — 6.63,
p<0,001). Follow-up data were available for 684 patients (93%). Median follow-up
time was 69 months (range 6 to 411 months). Females had a greater risk of UTI
during follow-up than males (OR = 1.68, 95%ClI, 1.18 — 2.38, p = 0,003). There
was no difference in progression to CRI between males (3,8%) and females
(2.4%) during this period of follow-up (OR = 1.58, 95%CI, 0.59 — 4.15, p = 0,44).
Gender as an isolated variable is a poor predictor of clinical outcome in an
unselected series of primary reflux. Although boys had a more severe pattern at
baseline, girls had a greater risk of dysfunctional voiding and recurrent UTI during

follow-up.

Key words: Vesicoureteral reflux. Gender. Reflux nephropathy. Urinary tract

infection. Voiding dysfunction.

Introduction

The well-known combination of primary vesicoureteral reflux (VUR) and
urinary tract infection (UTI), predisposing to pyelonephritis, renal scarring,
hypertension, and chronic renal disease, has been the basis for diagnostic and

therapeutic procedures in the past 25 years." A number of series of prenatally
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detected VUR have added new perspectives to this setting, suggesting that there
are two distinct patterns of VUR.?® First, a group of infants, predominantly females
with mild reflux and normal kidneys, and another group with severe reflux
associated with kidney damage, almost exclusively a male disorder.

The recognition of VUR as a heterogeneous disease is the first step
towards a tailored diagnostic and therapeutic approach. The clinical implication of
identification of two main clinical pictures of VUR is that these groups probably
have to be managed differently. Although previous studies of VUR detected in the
investigation of UTI have already reported a preponderance of boys with severe
reflux and generalized renal damage, this issue has not been explored in a
specific study with adjustment for possible confounders.®®

In the present retrospective cohort study, we analyzed the clinical
features and outcome of 735 children and adolescents with primary VUR with the

purpose to investigate sex-specific differences in a multivariate analysis.

Materials and methods

The study group comprised 735 patients diagnosed with primary VUR
who were followed at the Pediatric Nephrourology Unit of the University Hospital
(UFMG, Belo Horizonte, Brazil) between 1970 and 2004. VUR associated with
posterior urethral valves, ectopic ureterocele, neurogenic bladder, and other
obstructive uropathies was excluded from the analysis. At entry, the diagnosis of
VUR was made by conventional voiding cystourethrography (VCUG). Four
patients were excluded from analysis because the initial exam was a direct isotope

cystogram. Reflux grade was classified on first VCUG according to the system
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proposed by the International Reflux Study Committee.® All children were
maintained on antibiotic prophylaxis consisting of 1-2mg/kg trimethoprim or 1-
2mg/kg nitrofurantoin as a single daily dose. After the initial investigation, patients
were followed according to a systematic protocol described in detail in a
preliminary report on our series.'® Briefly, the clinical approach consisted of full
physical examination including evaluation of growth and blood pressure performed
at six-month intervals. Urine cultures were obtained during follow-up visits or
during any febrile episodes. Recurrent UTl was defined as growth of at least
100,000 cfu/ml in urine obtained by bag or a mid-stream sample, with fever
(38.0°C or more) or urinary symptoms. Plasma creatinine was determined at
baseline and yearly thereafter. Glomerular filtration rate was estimated by the
method of Schwartz et al'" Chronic renal failure (CRF) was defined as a
glomerular filtration rate < 75ml/min/1,73m? body surface area in two consecutive
exams. Blood pressure measurements were performed with a standard
sphygmomanometer using a cuff of appropriate size as recommended by the
Working Group of the National High Blood Pressure Education Program.'?
Reference values and definitions of normal blood pressure were based on the
Second Task Force Report."

Baseline and follow-up imaging consisted of conventional VCUG or a
direct isotope cystogram at 2-year intervals during the first 48 months after
diagnosis and at 3-year intervals thereafter. A DMSA scan and ultrasonography
were performed at approximately the same intervals. For statistical analysis, VUR
was classified as mild (grades I-ll) and moderate/severe (grades IlI-V). For

analysis, patients with bilateral reflux were categorized by the higher grade of

reflux. Renal damage was ascertained at admission by 99MTc-DMSA in 553
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patients (75,2%). Renal scarring in patients enrolled up to the mid-eighties was
evaluated by excretory urography in 89 children (12,1%) or by ultrasonography in
93 patients (12,6%) because a DMSA scan was unavailable at that time in our
Unit. Renal damage classification was qualitative according to the findings
obtained in imaging studies and defined as normal (no alterations), mild (localized
damage), moderate (two or more scars), and severe (contracted unit).

The following variables were analyzed: race, age at the diagnosis (cut-
off point 24 months), clinical presentation (antenatal hydronephrosis/UTI), weight
and height Z-score; unilateral/bilateral reflux, VUR grade (I-1l/11l-V), renal damage
(absence/presence), constipation (absence/presence), and dysfunctional voiding
(absence/presence voiding was defined by the presence of daytime incontinence,
symptoms of urgency and frequency associated with). Dysfunctional voiding was
investigated in 671 patients (91,2%) and constipation in 660 (89,8%).
Dysfunctional sonography parameters including residual urine (greater that 20% of
bladder capacity) and large bladder capacity (greater than twice the expected
normal value for age)." Presence of dysfunctional voiding in patients enrolled up
to1990 was defined only by clinical history because comprehensive sonography
was not available. When dysfunctional elimination syndrome was identified,
specific treatment was instituted, including regular fluid intake, anticholinergic
medication, behavioural medication program, and a combination of dietary
manipulation, stool softeners, and laxatives for constipation.

The analysis was conducted in two steps. In the first step, a univariate
analysis was performed by the chi-square test with Yates correction for
comparison of proportions between males and females at baseline. For patients

with bilateral reflux, only the unit with the higher grade of reflux was considered for
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analysis. A logistic regression model was applied to identify variables that were
independently associated with gender. Only those variables that were found to
present different proportions between genders (p < 0,25) were included in the
regression model. Then, using a backward elimination strategy, those variables
that retained a significant independent association (p < 0,05) were included in the
final model. Survival analysis was performed by the Kaplan-Meier method in order
to evaluate reflux resolution' Differences between genders were assessed by the
two-sided log rank test. Odds ratio (OR) and 95% confidence intervals (95%ClI)
were used for comparison of risk between genders. The Mann-Whitney test was
used for comparison of continuous variables such as age at diagnosis, differential

DMSA uptake, and renal function based on serum creatinine.

Results

Baseline data

A total of 735 patients were included in the analysis. Two hundred and
eight were males (28,3%) and 527 were females (71,7%). There were 582 (79,2%)
white patients and 153 non-white patients (20,8%). Twenty-three patients (3,1%)
were admitted between 1970 and 1980, 141 (19,2%) between 1980 and 1990, and
571 (77,7%) after 1990. The mean age at diagnosis of reflux was 2.3 years (SD
1.6). Reflux was detected before two years of age in 439 children (59,7%). The
clinical presentation was urinary tract infection in 681 children (92,6%), fetal
hydronephrosis in 52 (7%), and familial screening in only two patients. VUR was
bilateral in 381 (51,8%) patients, for a total of 1116 renal units. Renal damage was

detected at admission in 319 patients (43,4%) and in 385 renal units (34,5%). The
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main clinical and radiological characteristics and unadjusted univariate analysis
are shown in TABLE 6.3.1. Six variables presented a significantly different
distribution between genders: race, age at diagnosis, clinical presentation, renal
damage, and severe renal damage. Non-white ethnicity was more frequent in
males (27,4%) than in female patients (18,2%). One hundred and four male
patients (69,2%) had a diagnosis of VUR before two years of age, whereas 55,9%
(295/527) females had a diagnosis of VUR before 24 months of age. The median
age at diagnosis was 11 months (range one month to 14 yr) for males and 20.9
months (range one — 14 yr) (p < 0,001) for females. Males had more frequent
(19,7%) prenatal identification of VUR than females (2%). Severe reflux (I1I-V) was
more frequent in males (78,3%) than in females (60%). Renal damage at
admission was more frequent in males (48%) than in females (39,8%). Severe
renal damage was also more frequently in males (20,6%) than in females (13,0%).
In 253 patients with unilateral reflux who underwent a DMSA scan at admission,
differential uptake was significantly smaller in males than in females. The median
was 38,5% (range 6% to 90%) for 68 males, as opposed to 46,2% (range 5% to
70%) for 179 females (p = 0,003). Dysfunctional voiding was identified in 94
(19,1%) females and in only 20 males (11%). Constipation was also more
frequently detected in female (16,5%) than in male patients (11,4%). In
multivariate analysis, five variables remained independently associated with male
patients: non-white, age at diagnosis < 24 months, fetal presentation, grade of
VUR, and severe renal damage (TABLE 6.3.2). The multivariate analysis was
also performed excluding patients with prenatally detected VUR. Even after
exclusion of these patients, age at diagnosis < 24 months of age remained as a

variable associated with males (TABLE 6.3.3).
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Follow-up data

Follow-up data were available for 684 patients (93%). One hundred and
ninety four were males (28,4%) and 490 were females (71,6%). Sixteen males
(7,7%) and 37 females (7%) were lost to follow-up. Median follow-up time was 69
months (range six to 411 months). A total of 382 (55,8%) patients were followed
up for more than five years and 138 (20%) for more than 10 years. The median
follow-up time for males and females was 65.2 months (range six - 412) and 71.6
months (range: nine - 290), respectively. There was no difference in median
follow-up time between genders (p = 0,17).

Of 684 patients, 60 (8,8%) were submitted to surgery (ureteral
reimplantation in 44, nephrectomy in 10, and urinary diversion in six) and 624
(91,2%) were conservatively managed. The type of surgery according to the
gender was as follows: ureteral reimplantation (19 boys and 25 girls), nephrectomy
(5/5), and urinary diversion (4/2). Of 22 patients admitted between 1969 and 1979,
12 (54,5%) were submitted to surgery, whereas this proportion was 13,8%
(19/137) for children admitted between 1980 and1989 and 5,5% (29/525) for those
admitted after 1999 (x® = 68.9, p < 0,001). Males were operated upon more
frequently than females. Of 194 males, 28 (14,4%) were submitted to surgery, as
opposed to only 32 (7%) of 458 females (= 10.8, p = 0,001).

Urinary tract infection occurred in 394 (57,6%) of 684 children during
follow-up. As a whole, 519 (75,8%) patients presented less than three episodes of
urinary infection during follow-up (including 290 patients who did not present any
UTI). Patients admitted until 1989 had a greater risk of UTI than children enrolled
between 1990 and 2004 (OR = 1.77, 95%ClI, 1.20 — 2.62, p = 0,003). This

difference was independent of the time of follow-up (OR = 1.56, 95%Cl, 1.06 — 2.3,
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p < 0,025). There was no difference in occurrence of UTI between children
operated upon (61%) and those conservatively managed (57%) (x° = 0.44, p <
0,30). Females had a greater risk of UTI during follow-up than males (OR = 1.68,
95%Cl, 1.18 — 2.38, p = 0,003).

During follow-up, 505 (80%) of 624 patients conservatively managed
were submitted to serial VCUG. Of 505 patients evaluated, 250 (50%) presented
resolution. There was no significant difference between genders in reflux

resolution (GRAF. 6.3.1).

Of 684 patients, 587 (85,8%) underwent renal imaging in order to
revaluate renal damage near the end of follow-up. The most frequent renal
imaging was a DMSA scan in 385 patients, followed by renal ultrasonography in
184, and excretory urography in only 18 children. There was no significant
difference in renal imaging between genders (x? = 1.1, p = 0,57). At the end of
follow-up, there was no significant difference in presence of renal damage
between genders. Renal damage was diagnosed in 86 of 162 males (53%) and in
191 of 425 females (44,9%) (x°= 2.80, p = 0,09). On the other hand, severe renal
damage was more prevalent in males (26,5%) than in females (15%) (x° = 9.62, p
= 0,001). Development of new scars was analyzed in 352 children submitted to at
least two DMSA scans. New renal scars were detected in 18 patients (10 with
bilateral reflux). The distribution of the grade of reflux in these patients was as
follows: Il (27,8%), Il (38,8%), IV (27,8%), and V (5,6%). Fourteen (77,7%) of
these 18 children presented recurrent UTI. Nine (50%) patients presented voiding
dysfunction. The number of episodes of UTI ranged from two to five episodes. All
new scars were classified as mild localized damage. Females had a greater risk of

occurrence of new renal scars although the difference was not statistically
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significant. Fourteen of 252 females (5,5%) and four of 100 males (4%) presented
new renal scars (OR = 1.42, 95%IC = 0.42 — 5.22, p = 0,74). Differential DMSA
uptake was smaller in males than in females for 164 patients with unilateral reflux
submitted to a DMSA scan at the end of follow-up. The median was 36% (range
five to 56) for 37 males, as opposed to 46% (range 10 to 45) for 127 females (p =
0,03).

At the end of follow-up, 21 (2,8%) patients developed chronic renal
insufficiency (seven of them end-stage renal disease). Males had a greater risk of
progression to CRF than females although the difference was not statistically
significant (OR = 1.58, 95%Cl, 0.59 — 4.15, p = 0,44). Of 21 patients with CRlI,
three presented a contralateral hypoplastic kidney and two contralateral renal
agenesis. Sixteen patients presented bilateral severe reflux with renal damage. Of
684 patients followed, 76 (11,1%) presented bilateral severe reflux or unilateral
severe reflux with contralateral anomaly. In this subgroup, eight (22,8%) of 35
males and 13 (31,7%) of 41 females developed CRF. Twenty patients (2,7%)
presented hypertension. There was also no difference in the development of
hypertension between males (4,6%) and females (2,2%) (OR = 2.12, 95%Cl, 0.79
- 5.61, p = 0,15). At the end of follow-up, serum renal function was available for
595 (87%) of 684 patients. There was no difference in serum renal function
between genders including those children with CRF. Serum urea ranged from 10
to 186mg/dl in males (median 27mg/dl) and from 10 to 291mg/dl in females
(median 25mg/dl) (p = 0,06). Serum creatinine ranged from 0,25 to 10mg/dl in
males (median 0,60mg/dl) and from 0,20 to 14,0mg/dl in females (median

0,60mg/dl) (p = 0,86). The estimated median glomerular filtration rate was
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119ml/min/1,73m? (range eight to 226) for males and 127ml/min/1,73 m? for
females (range 7 to 258) (p = 0,14).

A total of 138 patients (40 males) were followed for more than 10 years.
Serum renal function was available for 126 (91,3%) patients. There was no
difference in serum renal function between genders. Serum creatinine ranged from
0,4 to 10mg/dl in males (median 0,80mg/dl) and from 0,30 to 14,0mg/dl in females
(median 0,70mg/dl) (p = 0,23). The estimated median glomerular filtration rate was
120,5ml/min/1.73 m? (range 11 to 192) for males and 125,5ml/min/1,73m? for

females (range 7 to 223) (p = 0,79).

Discussion

In this retrospective cohort study we explored possible differences
between genders in an unselect pediatric population with primary VUR. Our
findings confirmed that at baseline males presented more severe reflux with a
greater prevalence of generalized renal damage. However, in our series this
difference apparently did not influence the clinical outcome. We are aware of
several limitations associated with the retrospective design of our study. The
possible main weakness is the limited control over the measurements of variables
included in the analysis. For example, the importance of dysfunctional voiding in
the clinical course of VUR was fully recognized only after the 90s. Thus, this
information for patients enrolled in the 80s was basically ascertained by clinical
history and may have been underestimated in these children. Because of the great
span of time there were inevitable inconsistencies in the approach to the patients

through the decades. Nevertheless, some features of the study may increase the
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strength of our findings such as the size of our sample, management by the same
medical team, and length of follow-up.

Previous cohort studies of primary VUR before the antenatal diagnosis
era had already shown a preponderance of boys with severe reflux and
generalized renal damage.®’ In a cohort study of children with UTI and VUR,
Goldraich et al.® reported that the diagnosis of reflux was made significantly earlier
in boys and that boys presented a greater prevalence of severe renal damage
independent of grade of reflux. In a review article, Risdon'® called attention to
pathogenic factors involved in reflux nephropathy and suggested that at least two
main mechanisms operate: acquired segmental scarring due to intrarenal reflux
and congenital maldevelopment (renal dysplasia). Data from series of VUR
detected in investigation of fetal hydronephrosis have supported this

17181920 |15 the larger published series, Yeung et al® have shown a

evidence.
significantly greater prevalence of abnormal kidneys in males (40%) than in
females (12%). Generalized kidney damage affected 5% of females units
compared with 28% of males units. Most of the severely affected kidneys had no
exposure to UTI (85%). In a multicenter retrospective study in Japan, Nakai et al.*'
demonstrated in a cohort of infants with primary VUR a 42% prevalence of diffuse
parenchymal lesion in males, whereas in females the percentage was 25%. On
the other hand, the prevalence of focal parenchymal lesion was almost similar in
males (30%) and females (27%). In our unselected pediatric population, after
adjustment by covariates there was an association between males and
moderate/severe reflux and severe renal damage. In addition, VUR was detected

earlier in boys and boys were diagnosed more frequently by investigation of fetal

pelvic dilatation. Of note, in our analysis after adjustment by logistic regression,
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both higher grades of reflux and severe renal damage remained associated with
males in the multivariate model. These findings suggest that, although severe
reflux and renal damage are highly associated, the presence of a greater
proportion of shrunken kidneys in males is independent of the grade of reflux.
Taken together, these data show that prenatal diagnosis of sterile reflux has called
attention to a fact that was seldom considered previously, or, that primary VUR is
a heterogeneous disease, unlikely to be a single nosological entity, and should be
regarded as a marker for generalized disease of the whole urinary tract. This
includes being born with renal dysplasia, altered urinary bladder contractility or
function, and a predisposition to urine infection which is not cured when VUR
regresses or is surgically corrected.’

In the medium-long-term follow-up the clinical outcome of primary VUR
was relatively benign in our series. As a whole, the prevalence of CRF was 2,8%
and the prevalence of hypertension was 2,7%. The decline of renal function
occurred in those patients with severe bilateral renal damage or in those children
with contralateral renal displasia/hypoplasia. These conditions were congenitally
determined and probably the management of primary VUR could scarcely
contribute to improving the prognosis of these patients. Our prevalence of CRF
may have been slightly underestimated because of the medium-term time of

follow-up. In the study of Smellie et al.?

with a longer follow-up (10-41 years), over
90% of a cohort of 226 adults who had primary VUR were clinically well and
normotensive, although 38% had renal scarring and 30% had severe reflux at
admission. In our study, there was no significant difference between boys and girls
in the occurrence of hypertension and decline of renal function, although a greater

/.22

proportion of boys presented an adverse outcome. Similarly, Smellie et al.““ have
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shown a prevalence of 2,6% (6/226) of abnormal plasma creatinine in 226
patients. In their series, two (5,4%) of 37 males and four (2,1%) of 189 females
already presented raised plasma creatinine during childhood. The renal function of
162 of these patients was evaluated in adult life and nine presented abnormal
plasma creatinine (three males and six females). These findings confirm CRF as a
rare complication of primary VUR. On the other hand, probably because of its high
incidence, VUR has been identified as the principal cause of CRF in children. Itis
noteworthy that data from a population-based multicenter registry of children with
CRF born after 1975 (ItalKid registry) have demonstrated a striking prevalence of
males with VUR as the main cause of renal failure.?®> Of 1197 patients enrolled,
284 (25,7%) were affected by primary reflux and 220 (77,5%) of them were males.
In addition, this registry has also shown a combination of earlier diagnosis and
severe reflux in males. We agree with the authors that the remarkable under-
representation of females in the ItalKid registry can be attributed in part to the
more widespread and aggressive treatment of VUR and UTls over the last 30
years. Thus, probably new registries such as ltalKid better reflect the current
morbidity of primary reflux. Also, it cannot be excluded that the subgroup of males
with congenital renal damage accounts for the apparent absence of an effect of
management of VUR over the last 30 years on the incidence of ESRD attributable
to reflux nephropathy.?* Taken together, these data suggest that males have a
greater risk of renal failure than females. Probably, the absence of statistical
significance in the comparison of risk of CRF in our series was due to the small
number of patients with impairment of renal function. However, in registries of CRF
in which data from many centres were pooled together, such as the ItalKid project,

this difference in risk became evident.
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In spite of the use of prophylactic antibiotics or of a surgical approach,
57,6% of the children had breakthrough UTls during follow-up and females had a
greater risk of UTI than males. As expected, dysfunctional voiding and
constipation were also found more frequently in girls. These clinical features may
account in part for the preponderance of urinary infections in females.??®
Goldraich et al.® reported an incidence of breakthrough UTIs in 87 (43%) of 202
children managed conservatively and followed for a mean time of 68.7 months.
Breakthrough UTI was significantly more common in girls (47%) than in boys
(28%). In the International Reflux Study in Children, UTI developed during the first
5-year follow-up period in 59 patients (38%) in the medical group and in 59 (39%)
in the surgical group but the incidence of pyelonephritis was higher in the medical
group (21%) than in the surgical group (10%).2” Sjostrom et al. ?® reported a cohort
of infants with severe reflux and showed that half the children had breakthrough
UTls during follow-up. Interestingly, they found a strong correlation between
recurrent infections, bladder dysfunction, and no resolution of the reflux.
Therefore, a probable explanation for the high incidence of recurrent urinary
infections in our series is a combination of many factors. Interestingly, patients
admitted until the end of the 1980 decade had a greater risk of UTI than children
with a diagnosis of VUR after 1990. Possibly, this fact reflects an improvement in
our understanding of the risk factors for UTI in this population, especially the
recognition and treatment of voiding dysfunction and constipation. However, it is
important to point out that the issue of compliance with medical treatment has

been scarcely studied and may account for occasional failure of long-term

prophylactic antibiotic programmes.?®
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The possible main clinical implication of our study is that as an isolated
variable gender is a poor predictor of clinical outcome in an unselected series of
primary VUR. Although boys had a more severe pattern at baseline, girls had a
greater risk of recurrent UTI and dysfunctional voiding during follow-up.
Consequently, new strategies for the management of VUR will require developing
predictive risk models of adverse outcome including several variables such as
gender, age at diagnosis, severity of reflux, severity of renal damage, laterality,

dysfunctional voiding, and associated renal and urologic abnormalities.
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TABLE 6.3.1
Univariate analysis of baseline characteristics according to gender
Males Females
n =208 n = 527 X2 P
Clinical features
Race
Non-white 57 96
White 151 431 7.63 0,004
Age diagnosis
< 24 months 144 295
> 24 months 64 232 10.9 0,001
Presentation
Fetal 41 11
UTI 166 515 70.7 <0,001
Weight Z score
<-2.0 24 54
>-2.0 183 472 0.27 0,34
Height Z score
<-2.0 23 40
>-2.0 178 479 2.5 0,07
Dysfunctional voiding
Present 20 94
Absent 161 396 6.20 0,07
Constipation
Present 21 79
Absent 163 397 2.71 0,06
Reflux features
Laterality
Unilateral 97 257
Bilateral 111 270 0.27 0,33
Grade
Mild (I/11) 45 210
Moderate/Severe (l11-V) 163 317 21.8 <0,001
Renal damage method
DMSA scan 160
Urography 27 393 1.80 0,40
Ultrasonography 21 62
Renal damage 72
Present 100
Absent 108 210 3.81 0,05
Severe renal damage 317
Present 43
Absent 165 69 6.06 0,013

458
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TABLE 6.3.2
Factors associated with male patients with primary VUR after adjustment by

regression logistic model (n = 735)

Coefficient OR Cl95% p
Race (non-white) 0.685 1.98 1.33-2.95 0,001
VUR grade (IlI-V) 0.773 2.16 1.45-3.22 <0,001
Severe renal damage 0.473 1.60 1.04 —2.52 0,04
(presence)
Age at diagnosis (< 24 m) 0.585 1.79 1.23-2.60 0,002
Presentation (fetal) 1.271 3.56 1.91 -6.63 <0,001
TABLE 6.3.3

Factors associated with male patients with primary VUR identified by UTI after

adjustment by regression logistic model (n = 683)

Coefficient OR Cl95% p
Race (non-white) 0.700 2.01 1.32-3.05 0,001
VUR grade (IlI-V) 0.717 2.04 1.35-3.09 0,001
Severe renal damage 0.518 1.68 1.05-2.70 0,03

(presence)
Age at diagnosis (< 24 m) 0.457 1.58 1.09 -2.30 0,017
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Abstract

The purpose of this study was to report the clinical course of medium-
long-term follow-up of children with prenatally detected vesicoureteral reflux
(VUR). Between 1986 and 2004, 53 (41 males) children with VUR detected by
investigation of prenatal hydronephrosis were followed up for a mean time of 66
months (range: six to 200 months). Newborns were investigated by ultrasound,

voiding cystourethrogram (VCUG) and DMSA scan. Follow-up clinical visits were
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performed at six-month intervals. After 24 months patients were investigated by
conventional VCUG or direct isotope cystogram. Survival analysis was performed
in order to evaluate the resolution of the reflux. Differences between subgroups
(mild versus moderate/severe reflux) were assessed by the two-sided log rank
test. Thirty (58%) infants presented bilateral VUR, for a total of 83 renal units.
There was a predominance of severe reflux (54%). Renal damage was detected in
33,7% units on first renal scan. There was a significant correlation between severe
reflux and renal damage scars (RR = 3.4, 95%Cl, 1.4 — 8, p = 0,002). Forty-seven
patients were treated with continuous prophylaxis. One patient developed systolic
hypertension. Urinary tract infection occurred in 12 (25%) children conservatively
managed. VUR resolution was evaluated in 56 renal units. Spontaneous resolution
was observed in 25 units (45%). At 48 months after diagnosis, 75% of the cases of
mild reflux (I-1ll) and 37% of severe reflux (IV-V) had resolved (Log-rank, 5.6, p =
0,017). There was an improvement of nutritional parameters between admission
and the end of follow-up. In conclusion, the clinical course of prenatally detected
VUR followed up on a medium-long-term basis is relatively benign. Our study
corroborates the results obtained in other series of infants with reflux that

emphasized the heterogeneity of this disorder.

Key words: Vesicoureteral reflux. Fetal hydronephrosis. Reflux nephropathy.

Urinary tract infection.
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Introduction

Prenatal ultrasonography has resulted in an increase in the number of
infants detected with significant asymptomatic uropathy, allowing treatment before
the potential consequences of urinary tract infection (UTI). Although most cases of
antenatal hydronephrosis are due to renal pelvic dilatation with partial or total
obstruction, vesicoureteral reflux (VUR) is a common cause occurring in 10% to
15%.12

The presenting features of prenatally detected VUR differ from those
detected later in life, usually after urinary tract infection. In infants, there is a
preponderance of males and a prevalence of dilated upper urinary tract with
severe reflux.? In addition, several studies have shown that 20% to 30% of infants,
most of them males, with dilating reflux presented a generalized small kidney with
decreased renal function without a previous history of UTI .2>**®78 On the other
hand, in older groups there is a preponderance of females with mild to moderate
reflux and localized scars.® The recognition of VUR as a heterogeneous disease
and a marker for generalized disease of the whole urinary tract, which includes
being born with renal dysplasia and predisposition to urine infection, is a first step
towards a tailored diagnostic and therapeutic approach.’® Recently, cohort studies
of prenatally detected VUR have shown that clinical management is effective in
the majority of cases, with a low urinary tract infection rate, normal renal growth,

12 |n order to contribute to

and no somatic growth retardation or hypertension.
knowledge about the clinical course of prenatally detected primary VUR we

present here a series of cases followed on a medium-long-term basis.
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Patients and methods

The present retrospective cohort study was conducted on 53 patients
diagnosed with antenatal hydronephrosis and primary VUR who were referred to
the Pediatric Nephrourology Unit (Hospital das Clinicas-UFMG, Belo Horizonte,
Brazil) between January 1986 and May 2004. For neonates born at our institution
antibiotic prophylaxis was started on the first day of life using cephalexin at doses
of 100mg/day. All neonates were then investigated by ultrasound and voiding
cystourethrography at the end of the first week of life or as soon as possible after

referral.’™ When VUR was diagnosed, long-term prophylaxis was maintained and

renal damage was investigated by renal scintigraphy with 99MTc-DMSA after the
two months of life. Starting at two months of age the drug used for
chemoprophylaxis was nitrofurantoin  (1-2mg/kg/day) or trimethoprim (1-
2mg/kg/day). The clinical approach consisted of full physical examination including
evaluation of growth and blood pressure performed at six-month intervals during
the first two years of life and yearly thereafter. Urine cultures were obtained during
follow-up visits or during any febrile episode. Recurrent UTI was defined as growth
of at least 100,000 cfu/ml in urine obtained by bag or a mid-stream sample, with
fever (38.0C or more) or urinary symptoms. Plasma creatinine was determined on
the occasion of the postnatal examination and yearly thereafter. Glomerular

filtration rate was estimated by the method of Schwartz et al.'*

Blood pressure
measurements were performed with a standard sphygmomanometer using a cuff
of appropriate size as recommended by the Working Group of the National High
Blood Pressure Education Program.'® Reference values and definitions of normal

blood pressure were based on the Second Task Force Report.'®
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VUR units were classified according to the International Reflux Study
Committee."” For statistical analysis, VUR was classified as mild/moderate

(grades |I-ll) and severe (grades IV-V). Renal damage classification was

qualitative according to the findings obtained with 99MTc-DMSA and defined as
normal (no alterations), mild (localized damage), moderate (two or more scars),
and severe (contracted unit). After 24 months patients were investigated by a
conventional voiding cystourethrogram (VCUG) or by a direct isotope cystogram.
The criterion for resolution of the reflux was its absence in a single exam. When
reflux persisted, subsequent exams were performed at three-year intervals.

Survival analyses were performed by the Kaplan-Meier method in order
to evaluate reflux resolution. Differences between subgroups (mild vs.
moderate/severe reflux) were assessed by the two-sided log rank test. The Chi-
square test with Yates correction was used for the comparison of proportions. For
patients with bilateral reflux, only the unit with the higher grade of reflux was
considered for analysis. Relative risk (RR) and 95% confidence intervals (95%Cl)
were used for group comparison. The paired two-sample t test was used for
comparison of continuous variables (nutritional parameters at admission and at the
end of follow-up).

The study was approved by the Ethics Committee of UFMG and

informed consent was obtained from the parents or persons responsible.

Results

A total of 53 children were included in the analysis. Forty-one were

males (77,4%) and 12 (22,6%) were females. There was a predominance of white
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patients (77,5%). The mean age at admission was two months (one-18 months).
Seven infants were referred late, after six months of life, in spite of an antenatal
diagnosis of pelvic dilatation. Four of them had urinary tract infection before
admission. In the laboratory evaluation at admission, serum renal function was
within the normal limits for the age. Serum urea ranged from 10 to 44mg/dl (mean,
23,8mg/dl, SD, 10) and serum creatinine ranged from 0,2 to 0,8mg/dl (mean
0,46mg /dl, SD, 0.16). The mean estimated glomerular filtration rate was 75ml/min
(range 28 to 172, SD, 28). The mean weight-for-age Z score was -0.32 (range -
2.33 to +2.93, SD 1.1). Ten infants presented with a weight-for-age Z score of less
than -1.29 (19%) and five presented a Z score of less than -1.89 (9,5%). The
mean height-for-age Z score was -0.41 (range -4.43 to +1.93, SD 1.2). Eleven
infants presented with a height-for-age Z score of less than -1.29 (20.8%) and
seven with a Z score of less than -1.89 (13%).

Thirty (56,6%) presented bilateral VUR, for a total of 83 renal units. Six
patients (11%) presented duplex systems. The distribution of reflux is presented in
TABLE 6.4.1. Severe reflux (IV/V) was more frequent in males (68.3%) than in
females (50%) but the difference was not significant (X? = 1.3, p = 0,20).

On the first DMSA renal scan, renal damage was detected in 27 (33,7%)
of the 80 units evaluated (TABLE 6.4.1). The distribution of severity of renal
damage was as follows: normal, 53 units (66%); mild, eight (10%), moderate, nine
(11%), and severe, 10 (13%). There was a significant correlation between severe
reflux and the presence of renal damage. Of the 34 patients with severe reflux, 20
(58,8%) presented renal damage, whereas only three (15,8%) of 19 units of
patients with mild/moderate reflux presented scars (X* = 9.2, p = 0,002). GRAF.

6.4.1 illustrates the association between grade of reflux and renal damage. The
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prevalence of renal damage according to grade of VUR was: | (0%), Il (11%), llI
(16%), IV (32%), and V (65%). There was a slightly higher prevalence of renal
damage in males although without significance. Damage occurred in 19 (46,3%) of
41 males and in four (33,3%) of 12 females (X? = 0.64, p = 0,32). There was no
difference in renal damage at entry between children referred before or after six

months of age (X? = 0.05, p = 0,54).

Clinical course

Mean follow-up time was 66 months (SD, 49, range six to 200 months)
for 51 (96%) patients. A total of 39 (76%) patients were followed up for more than
two years and 24 (47%) for more than five years. Two patients were lost to follow-
up. Forty-seven patients (89%) were treated with continuous low dose antibiotic
prophylaxis. Six patients (11%) were submitted to surgical procedures: two with
bilateral grade V VUR (neonatal diversions), two with unilateral grade V VUR with
repeated UTI (ureteral reimplantation), one with a unilateral grade V contracted
renal unit (nephrectomy), and one with duplex system, renal dysplasia and UTI
(heminephrectomy). Urinary tract infection during follow-up occurred in 12 (25%)
of 47 children conservatively managed and in three submitted to surgery. Seven
patients presented one UTI episode and four presented two episodes. There was
no association between urinary tract infection and gender (X = 0.07, p = 0,67),
grade of VUR (X2 = 0.08, p = 0,89), and presence of renal damage at admission
(X2 = 0.05, p = 0,92). There was no difference in occurrence of UTI between

children referred before or after 6 months of age (X? = 0.45, p = 0,37).
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At the end of follow-up, VUR resolution was evaluated in 40 patients (56
renal units) submitted to conservative management. Spontaneous resolution of
VUR was observed in 15 (37,5%) patients and in 25 units (45%). GRAF. 6.4.2
illustrates the survival analysis curve for spontaneous resolution of VUR. There
was an association between VUR grade and time of resolution (Log-rank, 5.6, p =
0,017). At 48 months after diagnosis, 75% of cases of mild reflux (I-1ll) and 37% of
severe reflux (IV-V) had resolved.

Forty-five renal units were evaluated for damage at the end of follow-up.
Renal damage was detected in 14 (31%) of the 45 units evaluated. The
distribution of severity of renal damage was as follows: normal, 31 units (69%),
mild, three (6,6%), moderate, three (6,6%), and severe, eight (18%). There was no
occurrence of new scars in refluxing renal units.

In the laboratory evaluation at the end of the follow-up, serum renal
function remained within the normal limits for age. Serum urea ranged from 17 to
45mg/dl (mean, 26mg/dl, SD, 7) and serum creatinine ranged from 0,2 to 1,2mg/dl
(mean 0,53mg /dl, SD, 0.22). The mean estimated glomerular filtration rate was
128,5ml/min (range 55 to 179, SD, 32). The upper limit of creatinine was observed
in a 16-year-old male patient with bilateral severe reflux with an estimated
glomerular filtration rate of 105ml/min. This patient underwent temporary
cutaneous ureterostomy and subsequently ureteral reimplantation during the first
year of life. There was no UTIl during follow-up. He developed systolic
hypertension (systolic blood pressure of 145mmHg and diastolic pressure of
75mmHg at the last visit to the outpatient clinic). The initial DMSA scan showed

severe bilateral renal damage and a follow-up DMSA showed the same pattern by
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the age of 12 years. Sonographic control demonstrated bilateral renal scars but
with maximum renal longitudinal diameters within the normal limits for age.

There was an improvement of nutritional parameters evaluated in 50
children at the end of follow-up. The mean weight-for-age Z score was +0.19
(range -2.70 to +2.53, SD 1). The mean height-for-age Z score was +0.24 (range -
2.81 to +2.50, SD 1.1). Only five children presented with weight-for-age and
height-for-age Z scores of less than -1.29 (10%). There was a significant
difference between mean weight-for-age Z score at admission and at the end of
follow-up (t = -3.4, p = 0,001). This difference was also observed for height-for-age

Z score (t=-3.7, p = 0,001).

Discussion

We reported a retrospective cohort study of infants with prenatally
detected primary VUR. There was a preponderance of males (77,5%) and higher
reflux grades (llI-V, 83%). Overall, 34% of the units presented renal damage at
admission. The well-known combination of VUR and urinary tract infection (UTI),
predisposing to pyelonephritis, renal scarring, hypertension, and chronic renal
disease, was the basis for diagnostic and therapeutic procedures in the past 25
years. The surgical goal of treatment was the ureterovesical junction. A number of
series of prenatally detected VUR have been reported in the last 15
years 3461819202122 Data from these series have shown that reflux identified by
investigation of fetal hydronephrosis predominates in males with bilateral
moderate to severe reflux. An important finding of these studies is that many

infants presented renal damage at initial evaluation before UTI occurred.?? In our
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series, of 80 refluxing renal units evaluated by DMSA scan, 27 (34%) presented
damage. Severe renal damage (contracted renal unit) was observed in ten units
(15%) with a higher grade of reflux (GRAF. 6.4.1). Anderson and Rickwood® also
demonstrated an association between reflux grade and presence and severity of
renal damage. In the larger published series, Yeung et al® showed a 33%
prevalence (78/236 units) of renal abnormalities. Similarly, they found a strong
association between severe reflux and renal damage. On the other hand, in
contrast to our findings, Yeung et al.® detected a significantly higher prevalence of
abnormal kidneys in male units. However, our smaller sample probably can
explain the absence of significance in our series. Male infants with VUR grade V
and severe renal damage have been considered to be a subgroup within primary
VUR patients. In our series 91% (21/28) of VUR grade V and 70% (7/10) with
severe renal damage occurred in male renal units. This fact has become clearer
after the advent of prenatal diagnosis of sterile neonatal reflux. Nevertheless,
many previous studies of VUR detected in the investigation of UTI have already
reported a preponderance of boys with severe reflux and generalized renal
damage.?** The generalized type of renal damage with small kidneys and smooth
outline associated with severe reflux in male infants before UTI indicate a
congenital maldevelopment origin. Histological studies have identified congenital
renal diseases consisting of renal hypoplasia and renal dysplasia with primitive
ducts in nephrectomy specimens from patients with unilateral VUR.?*?® The
etiology of this renal damage is unknown although many hypotheses have been
raised to explain these findings. Mackie and Stephens®” proposed the “ureteric
bud theory” in which VUR and associated renal dysplasia may represent separate

expressions of a malformed urinary tract. Transient obstruction of the male urethra
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during embryological development is an attractive hypothesis to explain the
predominance of boys with severe reflux and renal dysplasia.?®?**° Urodynamic
findings of detrusor hypercontractility and increased bladder wall thickness in
infants with gross reflux partially support this hypothesis.>*®*' However, these
theories do not account for infants of both genders with gross reflux and normal
kidneys. Taken together, these findings suggest that males with severe bilateral
reflux and associated renal dysplasia possibly represent an extreme point in the
spectrum of classic primary VUR. Some authors have hypothesized the role of
mutations of unknown genes with incomplete penetrance and predominant
expression in these infants.** An early recognition of this condition is essential to
plan a rational and tailored management of these infants.

After a median follow-up time of 66 months, spontaneous resolution of
conservatively managed VUR was observed in 25 (45%) of 56 units in our series.
The outcome of prenatally detected VUR has been little studied. Farhat et al.?
reported a resolution rate of 46% for 34 units (grades lll to V) by age 20 months.
Yeung et al.® reported that 70% of the cases of mild reflux and 43% of the cases of
severe reflux resolved by 15 months of follow-up. A low resolution has been
reported for grade V reflux, or 0% to 30% during a follow-up of 2-5 years, whereas
grade IV was often reported to have a resolution rate of more than 50%.% A lower
resolution rate was estimated by survival analysis of our series. For example, it
was estimated that only 20% of the cases of mild reflux and 14% of the cases of
severe reflux would have disappeared by 24 months. However, this estimate can
be influenced by sample size, follow-up time, and the frequency of VUCG after the
diagnosis of VUR. Currently, there is a wide variation regarding the schedule of

sequential VUCGs. Some authors recommend intervals of six to 18 months.** We
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have adopted a more conservative approach (a two to three year interval between
VUCGs) due to several factors including a concern about the possible
consequences of repeated invasive procedures and the considerable costs of a
more strict surveillance of the reflux.2>%%3" Interestingly, in a recent elegant study,
Thompson et al.®® demonstrated that establishing a tailored schedule of VUCG
(every two years in children with mild reflux and every three years in children with
moderate/severe VUR) yields a substantial reduction of average numbers of
VCUG and of costs, with a modest increase in antibiotics exposure.

In the medium-long-term follow-up of the present study, the clinical
outcome of prenatally detected VUR was relatively benign. Renal function
remained within normal limits for age in all patients and no new renal scars
developed during follow-up. However, despite prophylactic antibiotics since the
first day of life in most patients, 25% of children had breakthrough UTIls during
follow-up. There was no difference in incidence of UTI between genders, reflux
grades, or types of renal damage at admission. Our incidence of recurrent UTI
was comparable to previously reported series. The proportion of children with such
infections varies between 4 and 28%.3*%?" Lama et al.® compared the features
and outcome of primary VUR detected in neonates with antenatal hydronephrosis
and in infants less than one year old affected by UTI. The recurrence of UTIl was
observed in 20% (7/34) of the prenatal group and in 46% (27/53) of the infants.
Sjostrom et al.*® reported a cohort of infants with severe reflux and showed that
half of the children had breakthrough UTlIs during follow-up. Interesting, they found
a strong correlation between recurrent infections, bladder dysfunction, and no
reflux resolution. Thus, the investigation and management of bladder dysfunction

may possibly contribute to a reduction of UTI recurrence and to an improvement of
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reflux. However, the assessment of dysfunctional elimination syndrome in this age
group is troublesome and noninvasive methods must be developed to permit early
detection and correct treatment.*°

Few reports have examined the effect of VUR on physical growth in
children. Our data showed a remarkable improvement in nutritional parameters at
the end of follow-up. Polito et al.*' have shown that patients with bilateral VUR and
renal damage have significantly lower height than controls. We could not identify
any variable associated with nutritional impairment at admission. Nevertheless, the
small size of our sample possibly contributed to this absence of correlation. On the
other hand, the same group has reported that none of the patients with prenatally
detected VUR had a height Z score below -2, nor a weight-for-height index below
90% during follow-up.** Possibly, the characteristics of our population from a
developing country could explain the prevalence of undernourished infants at
admission. However, they do not satisfactorily account for the improvement in
nutritional features. We may speculate that the strictly regular follow-up
contributed in part to the favorable clinical evolution of our cohort.

This study has several limitations including its retrospective
observational design, the number of patients, the inconsistency of initial
management for patients referred later, and the large variation in follow-up time.
Some of these limitations are inherent to retrospective cohort studies, such as the
amplitude of follow-up time and can be outweighed by adequate survival analysis.
The size of our sample, for example, might have precluded the demonstration of
the association between gender and renal damage as shown by others.®
Nevertheless, all patients were submitted to a systematic protocol by the same

medical team and almost half the cohort was followed for more than 5 years. Our
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study corroborates data obtained in other infant reflux series that emphasized the
heterogeneity of this disorder. Our results suggest that the clinical course of
prenatally detected VUR followed up on a medium-long-term basis is relatively
benign. However, there are groups of patients, predominantly males, with severe
bilateral reflux and congenital kidney malformation who seem to represent an
extreme spectrum of primary VUR and probably need a tailored approach to avoid

progression of renal disease.
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TABLE 6.4.1

Distribution of reflux grades and renal damage (RD) according to gender

Grade of VUR Male Female Total
RD(+) RD() NP RD(+) RD (-)
| 0 > 0 0 2 4
I 1 6 0 0 3 10
I 2 12 1 2 5 22
W 6 12 2 1 3 24
v 13 8 0 0 23
Total 22 40 3 13 83

*NI — non investigated by DMSA scan
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7 CONSIDERAGOES FINAIS

O refluxo vesicoureteral € uma alteracdo da juncao ureterovesical, que
permite o fluxo retrégrado da urina em direcdo ao rim pelo ureter. Essa alteragédo
ocorre em cerca de 1% das criancas e é mediada por expressao genética.

A infeccao do trato urinario (ITU) é uma importante causa de infeccao
bacteriana em Pediatria. Entre os motivos para que se procure uma consulta
pediatrica, 20% sao por causas febris, sendo que 4 a 8% sao por ITU."? Estima-
se que até os 11 anos de idade, a infeccao urinaria sintomatica ocorra em 1% dos
meninos e em 3% das meninas.®** Nas criancas menores de oito semanas de
vida, a infecgdo urinaria febril tem prevaléncia de 7 a 14%.°°. Trata-se de uma
doenca que recorre com freqiéncia de aproximadamente 25% nos recém-natos.
Nas outras idades, a recidiva é de cerca de 30% nos meninos e de 40% nas
meninas, sendo que no primeiro ano apdés o episddio inicial as meninas
apresentam taxa de recidiva de cerca de 50%, reduzindo-se para 27% no
segundo ano e para 18% no terceiro ano.” O processo infeccioso no trato urinario
apresenta a possibilidade de disseminacao para um quadro de sépsis e Obito nas
criancas menores, recém-nascidos e lactentes jovens. Além disso, a infeccao
pode levar ao comprometimento do estado geral, perda do apetite com
consequente perda de peso e, algumas vezes, necessidade de hospitalizagdes.
Existe, ainda, o risco de acometimento do parénquima renal (pielonefrite), que
podera se resolver sem seqlelas ou deixar lesdo definitiva, comumente chamada

cicatriz renal.®®
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Em 1916, Kretschmer descreveu o achado de refluxo vesicoureteral em
quatro criancas.’ Em 1924, Bumpus publicou estudo mostrando o achado de RVU
em 8,6% de 1.036 cistografias.’® Em 1952, Hutch'' verificou a alta incidéncia de
refluxo em pacientes com bexiga neurogénica, concluindo ser o refluxo uma
entidade adquirida. A partir desses achados, os estudos sobre refluxo chamaram
mais a atencao dos investigadores. Na década de 60, predominou a idéia de que
o efeito “martelo d’agua” seria um dos principais fatores de lesdo do tecido renal.

1213 mostraram lesdes do

Em 1975, em estudos experimentais, Hodson et a
parénquima renal com refluxo vesicoureteral e aumento da presséo vesical. Trés
anos apds, Ransley e Risdon' verificaram, no mesmo modelo de estudo em
animais, que, na auséncia de obstrucédo, as lesées do parénquima surgiam
associadas ao refluxo quando havia infeccdo urinaria. Em 1966, Baker et al.”®
mostraram a resolugdo espontanea do refluxo em criangas, justificando-se mais
incidéncia de refluxo na infancia em relagao aos pacientes adultos.

Varios estudos mostraram estreita correlacdo entre diagnostico de ITU
e presenca de RVU, segundo Smellie et al.'® Essa associacéo é de 30 a 50%. A
explicagdo para essa relagdo é baseada na premissa de que, em presenca de
refluxo vesicoureteral, o esvaziamento vesical ndo é completo ao final da micgéo,
uma vez que o volume refluido retorna para a bexiga apds o relaxamento desta
ao final da fase de eliminagao da urina. Assim, sendo a urina um meio de cultura
para as bactérias uropatogénicas, bactérias que tenham advindo a bexiga por via
ascendente ndo serdo totalmente eliminadas com a mic¢ao, multiplicando-se num

meio adequado e tendo oportunidade de fixacdo no uroepitélio, provocando

infecgdes do trato. No entanto, alguns estudos questionaram essas afirmagdes, ja
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que a incidéncia de ITU pds-cirurgia corretora do refluxo nao reduz a incidéncia
de novos episédios de infecgdo.'’

A pielonefrite aguda é uma grave situagao na infancia, podendo levar a
formacdo de lesdo renal definitiva (cicatriz) e, subseqientemente, risco de
hipertensdo, toxemia da gravidez e IRC." Rushton et al.'® demonstraram a
associacao de refluxo e cicatrizes renais, considerando como fator importante a
ascencgao bacteriana através do refluxo para o parénquima renal, resultando em
pielonefrite e consequente risco de cicatriz. A real etiologia da cicatriz renal
continua controversa, entretanto, a pielonefrite aguda € considerada um forte fator
associado. A presenca de RVU grosseiro, o atraso no inicio do tratamento e as
pielonefrites recorrentes aparentemente aumentam a chance da formacao de

cicatrizes.*2%-21

. O surgimento de cicatrizes renais tende a ocorrer em criangas
mais novas e novas cicatrizes raramente surgem apds 0s cinco anos de
idade.?*® Coulthard et al?* ® levantaram interessante questdo acerca desses
achados, uma vez que, classicamente, considera-se que haja um
“amadurecimento” renal com a idade. Entretanto, relataram quatro casos de
pacientes transplantados em idade adulta, recebendo rins de doadores adultos e
que, apos infecgdo wurindria, desenvolveram cicatrizes no parénquima.
Referenciaram também avaliagdo de nove criangas transplantadas que tiveram
ITU, sendo que sete ndo apresentaram alteracées de captacdo na cintilografia
com DMSA. Como aproximadamente 72% dos rins humanos tém segmentos que
permitem refluxo intra-renal (papilas compostas), esses autores propuseram que

o motivo pelo qual o risco de surgimento de cicatrizes inicia-se alto e cai

praticamente a zero em torno dos quatro anos de idade ndo seria devido a
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maturagdo, mas sim porque os individuos mais vulneraveis ja tiveram seus rins
acometidos em idades mais precoces.

Inicialmente, os achados de lesbes focais do parénquima renal eram
chamados pielonefrite cronica. Hodson?# definiu a nefropatia do refluxo como
achados na urografia excretora de alteracbes dos calices (clubbing) da cortical
adjacente cicatrizada e perda da capacidade de crescimento renal. As lesdes
renais podem ser cicatrizes focais ou afilamento do parénquima e podem ser
demonstradas por radiografia, cintilografia ou ultra-sonografia.?® A urografia
excretora, para ser considerada de boa qualidade para pesquisa de lesdes renais,
deve permitir visibilizacdo de nefrogramas, contornos renais, calices cheios de
contraste (necessitando em geral de fase de compressdo dos ureteres), nao
sendo as lesdes agudas bem definidas. A cintilografia renal estatica, usando-se o
9MTc DMSA (tecnécio com &cido dimercaptosuccinico), permite mostrar areas de
hipocaptacao, definindo lesées agudas e crbnicas. Atualmente, & considerado o
melhor método para essas definicées. A ultra-sonografia € um método observador
dependente. Nas maos de médico experiente pode mostrar lesdes cicatriciais.

Ainda n&o se conseguiu definir claramente 0 que seja a cicatriz ou lesao
definitiva do parénquima. Considera-se les&o renal as alteragdes histolégicas
displasicas do parénquima ou lesdes mostrando a microscopia infiltracdo crénica
intersticial de células inflamatérias, espessamento da membrana basal tubular,
atrofia das células epiteliais, colapso do lume tubular, dilatacao de outros tubulos
com atrofia do epitélio, cilindros eosinofilicos, espessamento da intima e da média
das artérias e arteriolas, fibrose periglomerular, colapso e hialinizacao dos tufos
glomerulares, com tecido adjacente sem lesdes.?”?®?°. Essas lesdes podem ser

encontradas apds quadro de pielonefrite aguda em pacientes sem RVU.
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Entretanto, a presenca de refluxo intra-renal, ou seja, o fluxo retrogrado de urina
da bexiga até os calices e, destes, através de papilas compostas, para o
parénquima renal, esta também associado a formagéo de cicatrizes. Uma das
teorias para explicar essa situacao preconiza que o refluxo intra-renal propiciaria o
contato das proteinas de Tamm-Horsfall com o parénquima e, subsequientemente,
a formacao de auto-anticorpos que, por sua vez, provocariam reacao inflamatoria
local e cicatrizagdo. Outra teoria seria da agao direta de bactérias no tecido renal
levando a lesdo na area medular, onde o extravasamento é predominante,

quando da presenca de refluxo intra-renal.*

A lesdo renal pode resultar em
esclerose glomerular e sua progressao levar a insuficiéncia renal crénica e
hipertensdo. Por outro lado, as lesdes renais definitivas podem ocorrer apos
episédios de pielonefrite aguda em pacientes sem refluxo vesicoureteral. O
marcador de lesdo aguda do parénquima é a lesdo de hipocaptagcédo obtida pela

I, todos os

cintilografia renal estatica com DMSA. No estudo de Taskinem et a
pacientes que evoluiram para lesdo crénica ou definitiva tiveram prévia lesédo
aguda detectada pelo DMSA.

As lesbes renais também podem ser originadas de displasias e s6
serem observadas apds um episédio de ITU. O epitélio ureteral, o sistema coletor,
a maioria do parénquima renal e o tecido em torno do epitélio ureteral tém uma
origem embriogénica comum. As lesdes “congénitas” tém sua origem certamente
mediada por expressdo de gens no momento do desenvolvimento do broto
ureteral e de sua interagdo com o blastema metanéfrico.?**? Mackie et al.3*%*
encontraram lesées do parénquima caracterizadas por alteracbes cisticas e

displasicas sem infiltracdes linfociticas ou de polimorfonucleares e sem fibroses,

achados esperados nas lesbes pos-infecciosas. Assim, a associagdo de RVU
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grosseiro com cicatrizes deve ser entendida como consequéncia de uma
alteracao genética que provoca as varias alteracoes. Essas lesGes primarias sao
encontradas, em sua maioria, em meninos com diagnéstico, muitas vezes, de
dilatagcdes renais intra-utero, geralmente diagnosticadas pds-nascimento como
RVU grosseiro.

A avaliacdo fetal rotineira com ultra-sonografia tornou possivel o
diagnéstico precoce de um grupo de pacientes com RVU.* Hiraoka et al.*®
mostraram evidéncias de que refluxos de alto grau, estéreis predispunham a
malformag&o renal durante a vida fetal. Esses autores estudaram criangas com
rins de volume reduzido diagnosticados intra-utero, que no pés-natal foram
diagnosticados com RVU, sendo todos do sexo masculino. Stock et al®’
mostraram, em 12 criang¢as, nove meninos com hidronefrose fetal, sem episodios
previos de ITU e que tinham RVU IV ou V, que a fungéo renal nas unidades com
refluxo estava diminuida, variando de 0-40%. Naqueles que foram submetidos a
nefrectomia, os achados histolégicos foram de displasia. E interessante que,
nessas criangas com diagnostico intra-Utero, a grande maioria é do sexo
masculino e apresenta involugao do refluxo em tempo mais curto que as meninas,
em que o diagndstico de refluxo geralmente ocorre em idade mais adiantada e
apos episddio de ITU.%®

O refluxo vesicoureteral primario apresenta tendéncia para involuir até

| 39

seu desaparecimento, com o passar dos anos. Smellie et a acompanhando

226 criancas com RVU por um longo periodo (10-41 anos), verificaram que, em
193 tratadas sem cirurgia, 69% apresentaram resolucdo do refluxo. Novamente

l 40

Smellie et a avaliando prospectivamente 149 criancas (33 meninos e 116

meninas) tratadas sem cirurgia, obtiveram, em cinco anos, 15% de resolugéo e,
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em 10 anos, 52% de resolug¢ao, sendo que a involugao estava significativamente
relacionada com o grau menor do refluxo e sua unilateralidade. Greenfield et al.,*’
acompanhando 601 criancas (168 meninos - 245 ureteres - e 433 meninas - 590
ureteres), avaliaram a época de resolucao para os refluxos de graus | a lll, sendo
que o tempo médio para a resolucao apds o inicio da observacao nao apresentou
diferenca significativa, conforme a faixa etaria até os 10 anos de idade, variando
de 16,69 * 8,85 meses até 37,68 + 24,5 meses.

A associacao de refluxo vesicoureteral e infeccao urinaria e a presenca
de cicatrizes renais com a possibilidade de evolu¢ao para hipertensédo e perda da
funcédo renal induziram a terapéutica de corre¢cdo cirdrgica com técnicas de
reimplante ureteral, visando a aumentar o segmento intramural do ureter na
bexiga. Paralelamente, observou-se a evolugédo natural do refluxo para resolugéo
espontanea, surgindo a proposta terapéutica de tratamento conservador, ou seja,
uso de quimioprofilaxia a longo prazo, aguardando-se a evolucao natural. Varias
controvérsias surgiram e, em 1992, foram publicados os resultados do Estudo
Internacional de Refluxo em Criangas, ensaio clinico randomizado proposto para
tentar resolver esse dilema. Os resultados mostraram que a incidéncia de ITU nos
dois grupos era a mesma, porém, no grupo nao cirargico, a pielonefrite ocorreu
significantemente mais que no cirirgico, apesar de nesse grupo a
antibioticoterapia profilatica haver sido suspensa apds confirmacao do sucesso
cirtrgico. O surgimento de cicatrizes foi igual nos dois grupos.*? A cirurgia de
correcao do refluxo vesicoureteral € uma técnica bem estabelecida e o resultado é
adequado quanto a resolugéo do fluxo reverso. Nao existem estudos mostrando a

superioridade de um tratamento em relagéo ao outro.*
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Alguns autores adotaram critérios para indicagao cirurgica. Sjéstrom et
al.** sugeriram cirurgia para os pacientes com persisténcia do refluxo com a idade

média de 42 meses. Schwab et al.®®

propuseram a decisdo cirurgica entre 18
meses e dois anos nos pacientes sem disfungdo miccional e com persisténcia do
refluxo. Taskinen et al.,®' em 64 pacientes com RVU, indicaram cirurgia para
quatro, por recorréncia de ITU associado com graus elevados do refluxo.

As recomendagdes da Associacdo Americana de Urologia para o
tratamento cirargico do refluxo vesicoureteral sdo: recidivas de ITU a despeito do
tratamento com antibiéticos, ndo aderéncia ao tratamento com quimioprofilaxia,
graus elevados de refluxo (IV e V) associados a cicatrizes renais, refluxos grau Il
ou mais persistindo em pacientes do sexo feminino com idade proxima a
puberdade, refluxos associados a outras anormalidades congénitas da jungéo
ureterovesical, como diverticulos da bexiga, que aumentaram o grau.***’ Na
presenca de disfungdo miccional ou sindrome de disfun¢cdo da eliminagdo, o
sucesso da cirurgia corretora fica comprometido, devendo-se tratar a disfungao
antes de se considerar a cirurgia.*®

Existem, atualmente, novas técnicas cirurgicas para corregéo do refluxo
por via endoscopica, utilizando-se injegdes subureterais de substancias
biologicamente inertes, que reduzem significativamente o risco cirdrgico e o
tempo de permanéncia hospitalar. Inicialmente, foi usado o Teflon e,
posteriormente, uma série de novas substancias. Os resultados dessa nova
técnica sao variaveis, conforme o produto utilizado, com correcdo de 86% numa
primeira injecdo, chegando a 100% com trés injecdes do copolimero de

dextranomero/acido hialurénico, conforme Puri et al.*®%%%
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Wheeler at al.°** fizeram uma metanélise da comparagdo entre o uso
de antibioticoterapia por longo prazo e a corre¢ao cirurgica, avaliando: incidéncia
de infecgdes urindrias; aparecimento de novas lesdes ou progressao de antigas;
crescimento renal; hipertensdo; e ritmo de filtracdo glomerular. Eles encontraram
somente uma diferenga, o tratamento combinado resultou em reducéo de 60% de
infeccao urinaria febril em cinco anos, comparado com a antibioticoterapia
isolada. Entretanto, essa diferenca nao resultou em aumento de risco de lesao
renal quando o tratamento com quimioprofilaxia foi a op¢ao adotada.’® 3

Assim, varias questdes sobre o refluxo vesicoureteral sdo ainda
controversas. Pode-se enumerar alguns temas que néo estdo definidos, apesar
dos inumeros estudos nos ultimos anos: a abordagem clinica versus cirurgica, o
tempo de uso da quimioprofilaxia, a abordagem da sindrome de disfuncédo das
eliminacdes, a frequéncia de exames de imagens de controle, o tempo de
seguimento, o risco de hipertenséo arterial e o risco de doencga renal crénica na
idade adulta. Concluiu-se, com base nos estudos apresentados e numa extensa
serie de casos tratados, em sua maioria, de forma conservadora, que:

e O RVU é uma entidade clinica heterogénea. Esta casuistica mostrou que a
conduta conservadora é eficaz, mas, independentemente da abordagem
inicial, esses pacientes devem ser acompanhados até a idade adulta,
especialmente aqueles com nefropatia do refluxo.

e Os achados sugerem que adequado tratamento conservador e cuidadoso
seguimento, diagnédstico apropriado e a tempo das infeccgbes urinérias e
medidas de orientacdo quanto aos habitos urinario e intestinal podem

melhorar o prognoéstico dessas criangas. O risco de desenvolver doenga
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renal crénica reduziu-se nos ultimos 15 anos, provavelmente devido as
medidas mencionadas.

Quanto a resolugdo espontdnea do refluxo, encontrou-se que poucos
fatores podem ser alvo de atuagdo da equipe médica para influenciar o
desaparecimento mais rapido do refluxo. De acordo com este estudo, os
marcadores associados a resolucdo do refluxo, como sexo, gravidade do
refluxo, lateralidade e lesao renal, sdo condi¢cdes inerentes dos pacientes.
Os Unicos que possivelmente podem influenciar a resolugdo sdao a
identificacao e o tratamento eficazes da disfungao miccional.

O sexo, como uma variavel isolada, foi um fraco preditor do curso clinico
do refluxo vesicoureteral nesta série de casos. Embora os pacientes do
sexo masculino apresentassem refluxo mais grave na admissdo, as
meninas tiveram maior risco de disfuncdo miccional e infeccgédo urinaria no
seguimento. Consequentemente, novas estratégias para a abordagem do
RVU vao requerer o desenvolvimento de modelos de risco de mau
prognéstico, incluindo varias varidveis como sexo, idade, gavidade do
refluxo, gravidade da lesao renal, lateralidade, presenca de disfuncéo
miccional e de anomalias uroldgicas associadas.

Constatou-se, também, que o curso clinico de pacientes com refluxo
identificado na investigacao da hidronefrose fetal, e seguidos por um longo
tempo, foi relativamente de bom prognéstico. Contudo, essas criangas
também apresentaram refluxo mais grave, com lesdo renal também mais
grave. Um maior tempo de seguimento é necessario para estabelecer o

prognostico desse subgrupo de pacientes.
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7.1 Sugestdes para investigagao futura

Diante dos achados destes estudos e da experiéncia clinica advinda do
longo tempo de seguimento de criancas e adolescentes com RVU, julga-se
necessario estabelecer um novo protocolo clinico de investigacao para esses
pacientes. O refluxo vesicoureteral primario € um uma indicacao de alteragdes do
trato urinario. Sua repercussao clinica em geral é discreta e apresenta bom
prognostico na grande maioria das vezes, em que pese a auséncia de evidéncias
consolidadas na literatura. E preciso que se defina com mais clareza suas
implicagbes na infec¢cdo do trato urinario, na formagdo de cicatrizes renais, na
inibicdo do crescimento renal, na génese da hipertensao arterial sistémica e na
perda progressiva da fungéo renal. Considerando-se o conhecimento clinico atual
e as novas tecnologias de investigacado do trato urinario que se desenvolveram
nos ultimos anos, € imprescindivel que se estabele¢ca uma nova abordagem para

esses pacientes.

7.2 Diagnéstico de refluxo vesicoureteral

O exame inicial de imagem para a abordagem dos pacientes com infeccao
do trato urinario ou avaliacao de hidronefrose fetal deve ser a ultra-sonografia do
trato urinario com o estudo da dinanica miccional. Esse exame mostrara, além
das medidas anatébmicas do trato, o esvaziamento das pelves, a presenca do
peristaltismo dos ureteres e sua eficacia, a capacidade vesical, a presenca de
contragées do assoalho pélvico e do detrusor associadas ou ndo a perdas

urinarias e a capacidade de esvaziamento da bexiga.
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Os recém-nascidos com diagnéstico intra-Utero de hidronefrose fetal,
com didmetro antero-posterior da pelve > 10mm devem ser avaliados com ultra-
sonografia entre o quinto e o 14° dias de vida. Caso a hidronefrose persista,
deverao ser submetidos a pesquisa de refluxo por uretrocistografia miccional, com
duas ou trés fases de enchimento vesical com contraste.

Os pacientes com ITU e menos de dois anos, depois de tratados do
processo infeccioso e submetidos a ultra-sonografia do trato urinario, deverao ser
avaliados com uretrocistografia miccional. Os com mais de dois anos serao
avaliados com uretrocistografia miccional quando a ultra-sonografia mostrar-se
alterada. Aqueles com alergia a contraste deverao ser avaliados com cistografia
radioisotopica direta.

Devera ser feito rastreamento familiar, inicialmente com anamnese
detalhada da histéria familiar e, posteriormente, avaliagdo ultra-sonografica nos
irmaos.

Deverao fazer parte da amanmese a coleta de dados sobre infec¢oes
urinarias prévias, o padrao de ingestdo hidrica, o habito miccional e o héabito
intestinal, procurando-se sinais ou sintomas de disfungdo das eliminagdées. No
exame fisico, atencao especial devera ser dada a afericdo da pressao arterial e
ao exame da coluna lombo-sacra.

Entre quatro e seis meses de vida, deverdo ser avaliados com
cintilografia renal estatica, com o objetivo de pesquisarem-se lesbes renais e
avaliar funcao renal individualizada. Caso ocorra algum episédio de ITU antes da
realizacdo dos exames, deve-se cumprir um prazo de quatro a seis meses até a
cintilografia, para ndo haver confusdo entre lesbes agudas de pielonefrites e

cicatrizes. Na FIG. 7.1 estdo delineadas as linhas de conduta na abordagem
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inicial desses pacientes. Através da histéria clinica e dos exames laboratoriais e

de exames de imagem, os pacientes foram classificados de acordo com o risco

(baixo, médio e alto).

RVU

Avaliagao inicial

Hist()rila familiar
Pielonefrites prévias
bem documentadas

Habito urinario

Habito intestinal

Ingestéo hidrica

Medida pressao

arterial
Exame da coluna
lombo-sacra

US trato urinario DMSA Avaliagéo
AV&I|I?.98:O da laboratorial
dindmica
da miccan
Volume renal Leséo renal Funcao
Dilatacbes captacao renal
Espessura Exame urina
cortical
Capacidade
vesical
CNI, CAP, RPM

FIGURA 7.2.1 — Organograma da abordagem inicial dos pacientes com refluxo

vesicoureteral.

CNI: contragdo nao inibida ; CAP — contragao assoalho pélvico ; RPM —residuo p6s-miccional.
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7.3 Classificagao

Para melhor compreenséo e abordagem, propde-se a classificagdo dos
pacientes com refluxo em trés grupos quanto aos riscos de pior evolucao (FIG.
7.2), ou seja, o surgimento de cicatrizes renais, persisténcia do refluxo,
surgimento de hipertenséo arterial ou evolugao para perda progressiva da funcao
renal. Assim sendo, pode-se classifica-los em baixo risco, médio risco e alto risco.

O grupo de pacientes de baixo risco inclui aqueles com graus de refluxo
I e Il uni ou bilateral, sem lesdes cicatriciais e sem sindrome de disfuncédo de
eliminagéo.

O grupo de médio risco inclui os acometidos por refluxo grau Il uni ou
bilateral, os de grau IV unilateral, os com lesdo definitiva localizada, sem
sindrome de disfuncao de eliminagéo ou com sintomatologia de disfuncao leve.

O grupo de alto risco € composto pelos acometidos por refluxo graus IV
bilateral e V uni ou bilateral, com lesdo renal moderada ou grave, os portadores
de rim Unico ou com sindrome de disfuncao de eliminagéo.

Sao ainda considerados fatores de risco:

e sexo masculino nos refluxos fetais, pois apresenta com mais frequéncia
refluxo vesicoureteral de graus IV e V e lesao renal grave ao nascimento;

e sexo feminino nos refluxos diagnosticados pés-infeccdo do trato urinario,
pois tem mais risco de apresentar infec¢gées e associagdo com sindrome
de disfungéo das eliminagdes;

o faixa etaria de lactente, pois nessa época € maior o risco de pielonefrites

com lesdes do parénquima que evoluem com cicatrizacao.
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Baixo risco

Médio risco

Alto risco

Grau Il uni ou Grau IV bilateral
Grau I/l uni ou bilateral Grau V uni ou
bilateral Grau IV bilateral
Sem lesao unilateral Lesao renal mod/
renal Lesao grave
Sem disf. localizada Rim unico
eliminag6es Disf Disf. de eliminac¢des
ausente/leve

FIGURA 6.3.1 — Classificacado dos pacientes com refluxo vesicoureteral quanto ao
risco de pior evolugéo.

Outros fatores de risco:

sexo - Masculino > risco de RVU grave e lesdo renal grave ao nascimento
Feminino > risco de recidiva de ITU / disfuncao de eliminagéao
Idade ( recém-nascido e lactente > risco de pielonefrite e cicatriz)

7.4 Seguimento

Assim, de acordo com a classificacdo dos pacientes, 0 seguimento
seria individualizado:

A) Pacientes de baixo risco

e Manter profilaxia de infec¢des, com antibioticoterapia em baixas doses, por

18 meses.
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Fazer controle clinico com exame fisico e controle da pressao arterial de
seis em seis meses, por cinco anos.

Avaliar infec¢do urinaria com exame de urina de seis em seis meses ou,
em caso de febre, por cinco anos.

Avaliar anualmente com ultra-sonografia do trato urinario até os cinco anos,
depois aos 10, 15 e 18 anos.

Nao ha necessidade de novos exames invasivos (uretrocistografia
miccional, cintilografias) nesses casos, excecdo para os casos de ITU

recidivante ou quando houver alteracdes a ultra-sonografia.

Pacientes de médio risco

Manter a profilaxia por 36 meses.

Avaliar infeccdo urinaria com exame de urina de trés em trés meses ou a
qualquer época em caso de febre, por 18 meses, depois de seis em seis
meses até os sete anos de vida.

Avaliar a fungao renal com dosagens de uréia e creatinina de seis em seis
meses, por 18 meses. Depois fazer avaliacdo anual até os 18 anos.

Avaliar anualmente com ultra-sonografia do trato urinario até os cinco anos,
depois aos 10, 15 e 18 anos.

Avaliar com cintilografia renal estética trés anos apds o diagnéstico, para
verificacdao de funcdo renal individualizada e pesquisa de cicatrizagdes.
Depois aos 10, 15 e 18 anos de vida.

Avaliar em trés anos, com cistografia radioisotépica direta, para verificagcao

da evolugéo do refluxo. Depois aos 10, 15 e 18 anos.



175

Verificar em cada consulta sinais ou sintomas de disfuncéo de eliminacao e
orientar a corregao de constipacao intestinal, sempre que presente.
Os pacientes do sexo feminino deverao receber atencao especial em caso

de gravidez e no inicio da vida sexual ativa.

Pacientes de alto risco

Manter a profilaxia até os sete anos de vida.

Avaliar infecgédo urinaria com exame de urina de trés em trés meses ou a
qualquer época em caso de febre, por 18 meses, depois de seis em seis
meses até os sete anos. Depois, fazer avaliagdo anual.

Avaliar a funcdo renal com dosagens de uréia e creatinina e as lesbes
renais com microalbumindria, de seis em seis meses por trés anos, depois
anualmente.

Avaliar anualmente com ultra-sonografia do trato urinario até os sete anos.
Depois aos 10, 15 e 18 anos.

Avaliar de trés em trés anos com cintilografia renal estatica, para
verificacdo de fungéo renal individualizada e pesquisa de cicatrizagdes até
o final da adolescéncia.

Avaliar de trés em trés anos com cistografia radioisotdpica direta, para
verificacdo da evolugdo do refluxo até os 10 anos e depois aos 15 e 18
anos.

Verificar em cada consulta sinais ou sintomas de disfuncéo de eliminacéo e

orientar a correcao de constipacao intestinal, sempre que presente.



e Os pacientes do sexo feminino deverao receber atengdo especial em caso

de gravidez e no inicio da vida sexual ativa.
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e Em toda consulta avaliar os niveis presséricos arteriais.

Baixo risco

Médio Risco

Alto risco

Profilaxia por 18
meses

Profilaxia por 36
meses. Controle

Profilax.até 7 anos
Controle clinico

Controle clinico 6/6 clinico 6/6 meses. 6/6meses
meses. Urina rotina ur/gg/uroc 3/3meses ur/gg/uroc 3/3meses
gram de (18 meses) (18meses)
gota.Urocultura 6/6 Depois 6/6 meses depois 6/6meses até

meses ou se até 7 anos 7 anos
necessario Funcao renal >7 anos: anual até
6/6meses (36 18 anos.
meses) Funcao renal e
microalb.
6/6
US anual até 5 US: anual meses(?:Gmeses)
anos DMSA: 3 anos. depois anual
Depois 10/15/18 10,15,18
anos CRD: 3 anos. 10,15,18
N&ao repetir exame
invasivo Verificacdo
Periédica
pressao
arterial
US: anual

DMSA: 3/3 anos

CRD: 3/3 anos.10,15,18

FIGURA 6.4.1 - Conduta de acordo com a classificagdo dos pacientes.
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7.5 Tratamento cirurgico

Nao hd indicacdo de tratamento cirurgico do refluxo vesicoureteral,
exceto em algumas situacoes especiais:

e Refluxos que funcionem como obstrucdo ao fluxo urinario, onde a
derivacao aliviard a pressao obstrutiva e permitira um clareamento
bacteriano, reduzindo-se os episddios infecciosos.

¢ Refluxos associados a defeitos anatébmicos da bexiga, que necessitem de

corregao cirurgica.

E contra-indicada correcdo cirlrgica em presenca de bexigas

disfuncionais.
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Features of primary vesicoureteral reflux and renal damage in children at a
single institution in Brazil from 1969 to 1999

José Maria Penido Silva, José Silvério S. Diniz, Eduardo A. Oliveira, Luis Sérgio
Bahia Cardoso, Viviane S.P. Marino, Mariana R. Pimenta, Carolina C. Matos e
Samana B. Vieira.

Pediatric Nephrourology Unit, Hospital das Clynicas, UFMG, BH, MG, Brazil
Abstract

Objectives: the purpose of the study was to evaluate the
clinical/radiological features of patients with primary vesicoureteral reflux (VUR)
admitted to a single institution from 1969 to 1999. Methods: the patients’ records
were retrospectively reviewed and the following clinical data obtained at admission
were analyzed: age, gender, race, date of entry, previous symptoms, weight,
height, blood pressure, and serum renal function. The renal imaging tests at
baseline were also retrospectively analyzed including voiding cystourethrography,
excretory urography, DMSA scan, and ultrasonography. For statistical analysis,
reflux was classified into two categories: (1) mild/moderate (grade I/1l/1ll) and (2)
severe (grade IV/IV). Renal damage was categorized according to the following
classification: (I) mild, focal damage; (ll) moderate, more extensive scars, and (lll)
severe, generalized damage or shrunken kidney. The odds ratio (OR) and the
respective confidence interval (95%CI) were calculated to compare the difference
in risk between groups. Results: a total of 461 patients were enrolled in the
protocol. There was a predominance of female gender (71%) and white race
(73%). Mean age at VUR diagnosis was 2.8 y and 93% of the patients had urinary
infection before admission. Bilateral reflux was diagnosed in 249 (54%) children,
for a total of 710 renal units for study. The distribution of reflux grade was as
follows: grade | (7%); Il (36%); Ill (26%); IV (23%), and V (8%). Of the 450 children
investigated, 180 (40%) presented with renal damage, for a total of 234 (26%)
units with renal scars. Renal damage was associated with the following factors:
Diagnosis after 2 y of age (OR = 1.5, 95%Cl = 1.08-2.1, p = 0,01), severe degree
of reflux (OR = 6, 95%CI = 4-9, p < 0,001). There was a significant risk of severe
renal damage for male gender (OR = 1.9, IC95% = 1.3-2.1, p = 0,001).
Conclusion: there was a predominance of renal damage in children diagnosed
above two y and with a high degree of reflux. Severe renal damage was
associated with male gender.

Key words: Children. Renal damage. Urinary infection. Vesicoureteral reflux.
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Introduction

Vesicoureteral reflux (VUR) is the retrograde passage of urine from the
bladder into the ureter and the upper urinary tract. The incidence of VUR is not
precisely known but is estimated at 1%—2%."%® Approximately 30%—40% of
children presenting urinary tract infection have VUR.*> Most patients have primary
reflux caused by a structural abnormality of the vesicoureteric junction
characterized by an abnormally short submucosal segment of the ureter.® VUR
causes significant morbidity as a result of its association with frequent urinary tract
infections. In addition, VUR and the associated reflux nephropathy account for a
significant number of cases of endstage renal disease and hypertension in
children. Data from North America and Europe have shown that 5% to 12% of
patients in ESRD programs have reflux nephropathy.” Hypertension affects
approx{i;r;lately 10% of children with renal scars with a wide variation from series to
series.”

Over the last 30 years there has been a continuous improvement in our
understanding of the pathophysiology and the clinical course of VUR. New
imaging methods, prenatal diagnosis and genetic studies have added knowledge
and challenges to the management of VUR and its nephropathy. However, despite
these irrefutable advances, not all mechanisms 162 by which a kidney with a
refluxing ureter becomes abnormal are well understood.”® There has been
consistent evidence that the population of children with VUR is widely
heterogeneous. The reports of the series of VUR diagnosed by investigation of
fetal hydronephrosis have demonstrated a subgroup consisting predominantly of
boys, with gross degrees of reflux and a high incidence of congenital renal
damage.""'*'3 On the other hand, there is also strong evidence that renal scarring
is often present at the time of VUR confirmation, with anincreasing incidence with
age ranging from 10% in preterm infants to 94% in adults.'*"® In order to contribute
to the understanding of thefeatures of primary VUR, we present here a series
ofcases detected over a period of 30 years at a single specialized center. Our aim
was to describe retrospectively the clinical and radiological characteristics at
obtained at baseline and to perform a preliminary investigation of the factors
associated with renal damage at the time of the diagnosis of reflux.

Patients and methods

The data were retrospectively analyzed from the records of 461 patients
with primary VUR admitted to the Pediatric Nephrourology Unit (Hospital das
Clinicas-UFMG, Belo Horizonte, Brazil) from 1969to 1999. VUR was detected
upon investigation forurinary tract infection, fetal hydronephrosis andothers. Cases
of posterior urethral valves, ectopicureterocele, and neurogenic bladder were
excludedfrom the analysis. At entry, the diagnosis of VUR was made by
conventional voiding cystourethrography. All children had sterile urine and
received continuous chemoprophylaxis started before the voiding
cystourethrography (nitrofurantoin or trimethoprim, 2mg/kg daily). VUR was
classified according to the International Reflux Study Committee.'® Forstatistical
analysis, reflux was also classified into two categories: (1) mild/moderate (grade
I/li/lNand (2) severe (grade IV/IV). The following datawere recorded at baseline:
gender, race, history of urinary tract infection, measurements of blood pressure,
weight, height, and serum renal function. Renaldamage was investigated at
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baseline by excretoryurography (IVP), 99mTc-DMSA, and ultrasonography(US).
The three methods were not applied uniformly to all children. Before 1989, 70%
and 20% of thepatients were submitted to IVP and 99mTc-DMSA, respectively.
After 1989, IVP was performed in only 19% of the children. Renal damage was
categorised according to the classification proposed by Andersonand Rickwood,'”,
modified, as follows: (I) mild, focal damage with one or two parenchymal scars; (l1)
moderate, more extensive, irregular scars, and (lll) severe, generalised damage or
shrunken kidney.The patients were followed up at our out patientclinic each
semester or more frequently according to their clinical condition. Clinical (history
ofurinary infection, blood pressure, weight, and height) and laboratory (urine
culture, serum renal function) data were recorded on the occasion of each visit.
Renal imaging was performed at intervalsof about 3-years. VUR progression was
verifiedby voiding cystourethrography or direct cystography (more recently, after
1990) and renal damage byDMSA scan.

Statistical analysis

For analysis, a database was developed using Epi Info, version 6."” The
chisquaretest was used for comparison of proportions.The odds ratio (OR) and the
respective confidence interval (95%CI) were calculated to compare the difference
in risk between groups.

Results
Clinical findings at baseline

A total of 461 patients were admitted from 1969 t01999, distributed as
follows according to the decadesof entry: 24 (5%) between 1969 and 1979, 131
(28%) between 1980 and 1989, and 306 (67%) after 1990. There was
predominance of female gender (71%) and of white race (73%). Most of the
patients were investigated due to urinary tract infections (93%) or fetal
hydronephrosis (5%). Mean age at diagnosis of reflux was 2.8 years and the
median was two years (range: one month to 14 years). The correlation between a
geat diagnosis and gender is illustrated in GRAF. 1.There was a predominance of
female gender in all ages except in the group investigated by fetal hydronephrosis.
Reflux was diagnosed in 39% of the boysand only in 19% of the girls during the
first year oflife. The median age at diagnosis was 18 months for boys and of 28
months for girls (P = 0,03). Excluding the cases with “fetal” reflux, that difference
disappeared, with the median age for boys andgirls being 33 and 36 months,
respectively (p = 0,37).163.

Of the total of 461 children, 249 (54%) presented with bilateral reflux, for
a total of 710 renal units for study. The distribution of the grade of reflux was as
follows: grade | (49 units, 7%), grade Il (254, 36%), grade Il (190, 26%), grade |V
(161, 23%) and grade V (56,8%). There was a predominance of more severe
grade of reflux in males. Of the total of 203 unitsfor males, 47% presented a
severe grade of reflux, asopposed to 24% of the 507 units for females (OR =2.8,
IC95% = 2—4, p < 0,001).
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Renal damage and methods of investigation

At admission, renal damage was investigated in 450 (98%) children and
in 691 refluxing units. The methods of investigation have changed during the
observational period. Of the 152 patients admitted until 1989, 104 (68%) were
submitted to IVP, 31(20%) to DMSA scan, and 17 (11%) to ultrasonography.
Conversely, in the 298 patients enrolled after 1990, only 59 (20%) were submitted
to IVPand 139 (47%) were submitted to DMSA scan, and100 (33%) to
ultrasonography. There was a significant difference between the grade of reflux
and the method of investigation of renal damage (TABLE 1). Asevere reflux grade
(IV/V) had a 3.3 greater chance tobe investigated by DMSA scan compared with
mildreflux (OR = 3.3. 95%Cl = 2.4—4.7, p < 0,001).

Of the 450 children investigated, 180 (40%) presented with renal
damage at admission, which was bilateral in 53 cases, for a total of 234 (26%)
units with renal scars. As expected, there was a signifi-cant difference between the
methods of investigationin terms of the detection of the presence of renal damage
and (TABLE 2) DMSA scan presented a greater chance to demonstrate renal
damage than IVP orUS (OR = 2.8, 95%Cl = 2.0-3.9, p < 0,001). The difference
remained significant independently of thegrade of reflux investigated. Of 151 renal
units with mild/moderate reflux (grade I/IlI/lll) investigated by DMSA scan, 60
(40%) presented with renal damage. In contrast, renal scars occurred in only 11%
of the 326 units with mild/moderate reflux investigated bylVP or US (OR = 5.5,
95%ClI = 3-9, p < 0,001).164.

For severe reflux the difference was also significant. Of 114 renal units
investigated by DMSA scan, 128(74%) presented with renal damage, where as
renal scars occurred in only 47% of the 100 units investigatedby IVP or US (OR =
3, 95%Cl = 1.7-5.8, p <0,001).

Renal damage and age at diagnosis

TABLE 3 illustrates the distribution of renal damage according to age at
diagnosis (under and over two years).VUR diagnosed after two years of age had a
greater chance of showing renal damage at baseline. Ofthe 360 refluxing units
detected after two years, 131(36%) presented renal scars. On the other hand,
renal damage occurred in only 89 (27%) of the 325 units diagnosed before two
years of age (OR = 1.5, 95%ClI= 1.08-2.1, p = 0,01). However, when the children
were stratified into seven seven groups according to ageat diagnosis, there was
no correlation between the proportion of renal damage and age group, as can be
observed in GRAF. 2. Nevertheless, the groups situated at the extremes of age
(fetal and older than six years at diagnosis) had more than 50% of units affected
with scars at baseline.

Renal damage and reflux grade

There was a correlation between the presence and severity of renal
damage and reflux grade (TABLE 4). There was a strong association between
moderate to severe grade of reflux and renal scars. The risk for renal damage of
renal units with severe grade (IV/V) was six times greater than the risk for units
with mild/moderate reflux (OR = 6, 95%CI = 4-9, P <0,001). GRAF. 3 illustrates
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the correlation between reflux grade and occurrence of renal damage. It can
beseen that renal scars occurred in approximately 70% of the units with grade IV
or V reflux, with severe damage in half of them. The difference persisted
independently of the method of investigation. For patients submitted to IVP, the
risk for renal damagein renal units with severe reflux was 4.8 times greater
compared to the risk for mild reflux units (OR = 4.8,95%CI = 2-10. p < 0,001). The
risk was 4.3 timesgreater for children submitted to DMSA scan (OR =4.3, 95%ClI =
2.5-7.5, p <0,001) and seven greater (OR= 7, 95%CI = 3—19, p < 0,001) for those
submitted to ultrasonography.165

Renal damage and gender

TABLE 5 illustrates the distribution of renal damage according to
gender. There was no significant correlation between the presence of renal
damage and gender although the boys had a greater chance of renal scars. Of the
201 refluxing units of boys, 76 (38%) presented with renal damage, as opposed to
164 (33%) of the 490 units of girls (OR = 1.4, 1C95% = 0.96-1.9, p = 0,07). On the
other hand, there was a significantly greater risk for presence of moderate/severe
renal damage inmale gender. Of the 201 refluxing units of males, 58 (29%)
presented with moderate to severe renal damage, as opposed to only 87 (17%) of
the 490 unitsof females (OR = 1.9, IC95% = 1.3-2.1, p = 0.001).

Discussion

VUR and its nephropathy have been intensely studiedin the last two
decades. There have been some advances in the understanding of the natural
historyof reflux and a well-established trend to spontaneous VUR resolution.
Moreover, the management of severe VUR has been continuously improved,
mainly due to well-conducted multicenter clinical trials.'®'®?° However, there are
still many controversies inour understanding and management of reflux. Thein
creasing detection of VUR in asymptomatic infantsby investigation of fetal
hydronephrosis or in siblingsof affected children challenges our previous
knowledge of the clinical course of reflux.

Our study reports data for a series of children andadolescents admitted
to a single tertiary center overa period of approximately 30 years. In our opinion,
the present series illustrates the changes that have occurred during this period.
Since this was a retrospective study there was inevitable heterogeneity in the
management of reflux and in the assessment ofrenal damage. For example, only
in the middle ofthe 1980s did renal scintigraphy become available atour institution.
In spite of these considerations, we believe that our data might contribute to
identifying some groups at risk of renal damage in a series of primary VUR.

The clinical data for our series are similar to those reported in
observational studies in which there wasa predominance of reflux in the female
gender andwhite race. Skoog et al.?' reported a series of 545 children with primary
VUR, 467 (86%) of them girls and 494 (90%) of white race. In the International
Reflux Study in Children (IRSC), of the 452 patients enrolled, only 20% were
males.?” There was a predominance of reflux detected by investigation of urinary
tract infections although there has been atendency to an increment of the
diagnosis of a symptomatic infants by evaluation of fetal hydronephrosis.There
was a predominance of female gender in all ages except the neonatal period. This
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finding has been consistently reported in many series of VUR detected 166 by
investigation of prenatal hydronephrosis.

Recently, we reported a survey of 11 series of fetal reflux in which there
was a 5:1 predominance of boys."® This fact was also observed by Yeung et al.*®
in the largest series reported thus far, in which 155 neonates were studied, 117
(75%) of them males. Some hypotheses have been raised to explain these
findings. VUR may be underestimated in boys due the low incidence of urinary
tract infections in this group.?* The presence of a transient bladder outlet
obstruction in utero isanother hypothesis.?®> Anderson and Rickwood'' suggested
that a high intrauterine micturitional pressurein male fetuses might distort the
ureterovesical junction, causing reflux and renal damage. In our study, there was
renal damage in 40% ofthe children and in 26% of the renal units evaluated at
admission.

There was a significant association between renal damage and the
method of investigation, the age of diagnosis of the VUR, the grade of reflux and
the gender. In our study, the prevalence of renal damage was influenced by the
method ofinvestigation used to evaluate the occurrence of renallesion. The
selection of the method of investigation was determined by two factors, or, the
period of admission to our unit and the severity of reflux. IVP was almost the only
option until the mid-eighties and was applied to most of the patients (68%). After
1990, the selection of the method of investigation was based on the severity of
reflux mainly due to the limitation of public health resources. Thus, the DMSA scan
was reserved to patients with severe reflux and those with mild reflux were
frequently submitted only to ultrasonography. Our data show that the DMSA scan
had almost three times the chance to reveal renal scars (OR = 2.8, p < 0,001) and
this difference was even greater for mild/moderate reflux. A study carried out to
compare the accuracy of the three methods used to detect scarred kidneys
showed that the sensitivity of DMSA scan, IVP, and US was 94%, 76%, and 65%,
respectively.?® Therefore, we are aware that this fact could underestimate the
presence of renal scars, especially localized or small ones. Nevertheless, the
prevalence of renal damage at baseline was similar tothat found in other studies.
Smellie et al.* reported a prevalence of 25% to 46%, varying according to theage
at the time of entry in the study.

Recently, Howardet al.?’ compiled several series of VUR from different
geographical locations and demonstrated that the prevalence of renal scarring
ranged from 27% to42%. We found a greater proportion of affected units in the
extreme ages of diagnosis (neonatal or older than six years). In the group
identified by fetal hydronephrosis, 50% of the units presented with renal damage
at 167 diagnosis. Recently, in a series of 93 infants, Lama etal."® reported that
renal damage was present in 85% of the refluxing units in the group of prenatal
diagnosis and in 63% of those diagnosed after urinary infections. The group of
children in which reflux was diagnosed after two years of age had a 50% greater
chance ofrenal damage at baseline (OR = 1.5, p = 0,01). The still small proportion
of “fetal” reflux in our series, the group with the highest incidence of renal damage,
could probably explain this finding.In our series there was a strong association
between renal damage and severe grade of reflux. The relationship between the
degree of reflux, the occurrence of renal scars and the severity of damage has
also been described by other authors.

Skoog et al.?' reported an increasing prevalence of renal scars with the
degree of reflux: 5% in grade |, 6% in grade 11,17% in grade Ill, 25% in grade IV,
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and 50% in grade V. There was a strong predominance of more severe renal
damage in boys. Males had almost double the chance of occurrence of multiple
scars or shrunken kidneys than females (OR 1.9, p < 0,001). Yeung et al.,?® in a
series of 155 infants with VUR identifiedby investigation of prenatal
hydronephrosis, demonstrated that severe renal damage was six times more
frequent in boys. Interestingly, this finding was also observed in old series
preceding the prenatal diagnosisera. For example, in a series of 83 infants,
Smellieet al.* reported that a severe degree of reflux and severe renal scarring
were highly predominant in boys. Probably today most of these patients would
have been identified by prenatal hydronephrosis rather than byclinical presentation
of urinary tract infections, poor development or poor renal function. Taken as a
whole, our data suggest that there is group especially susceptible to more
complicate VUR with major morbidity and a possible risk of deterioration of renal
function. Our retrospective analysis showed that the occurrence of renal damage
at entryis associated with the highest degree of reflux, the extreme ages at
diagnosis (fetal or older than six y), and male gender. Recent clinical studies have
demonstrated that renal damage is present at birth in infants, mostly boys, with
fetal reflux before any urinary tract infection.

On a speculative basis, we may infer thatmost of our male patients with
severe renal damage who later presented with renal infections today would be
identified by prenatal ultrasonography. At present, many clinical studies have
detected renal damage at birth in patients with fetal reflux'"'22328.2930 Thyg it is
becoming clear that there are at least two distinct groups of children with reflux: a
group, predominantly boys, with gross degrees of refluxand congenital renal lesion
and a group, predominantly girls, with mild degrees of reflux and repeated febrile
urinary infection leading to acquired localized nephropathy.®' In conclusion, the
severity of VUR and of renal damage varies widely in large series of children and
adolescents. Clinical observational studies can contribute to the classification of
patients into homogeneous risk groups, with the possibility of adapting the
management of VUR to each group according to their risk of renal damage.
Prospective studies with protocols addressed at stratified groups could improve
the clinical approach to VUR.
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GRAFIC 3 - Correlation between grade of reflux and occurrence and
severity of renal damage.

Table 1. Disiribution of grade of reflux acconding o the
methods of investigation of renal damage

Method erade Mild S Ve Total
ol reflux HINIE AT

115 | 51 33 | B4
VP | 75 67 242
DMSA scan | 31 |34 265
Total 437 234 il

Method/grade Mild Severe Totalof reflux (I/II/1ll) (IV/V)US 151 33 184IVP 175 67 242DMSA scan
131 134 265 Total 457 234 691.
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Talkle 2. Distribution of renal damage according o the
methods of investigation

Methesd Linii= Renal damage
ey

L5 184 29016

[P 242 3322}

DS A scan 263 |44 (54}

Total 9] 226 (33)

Method Units Renal damage (%)US 184 29 (16)IVP 242 53 (22) DMSA scan 265 144 (54) Total
691 226 (33).

Table 3. Comrelation between presence and severity of
renal damage and the age at diagnosis

Renal damagefage <1y =1y Tital

at diagnosis

Ab=en| 236 29 455
Mild 3 45 Bl
Moderate 39 L 17
SEVETE 20 48 i
Tiotal 131 30 ]

Renal damage/age <2 y >2 y Total at diagnosis Absent 236 229 465 Mild 36 45 81 Moderate 39 38
77 Severe 20 48 68 Total 331 360 691.
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Table 4. Cormrelation between presence and severity of remal
damage and the gracke of rellux

Renal damage/grade  Milddmoderate  Severe Toial

af reflux (LTI ARTA N

Mhseni 382 "3 465
Mild 49 32 Al
Muoderate 26 5l 17
severe 20 4% it
Tatal 477 214 iy

Renal damage/grade Mild/moderate Severe Totalof reflux (I/11/Ill) (IV/V) Absent 382 83 465 Mild 49
32 81Moderate 26 51 77 Severe 20 48 68 Total 477 214 691.

fahle 5. Comrelation between presence amd severity of
renal damage and the gender

Renal damagel Mlale Female Tatal
sender

Absent |25 340 465
Mild 1% 3 51
Moderate 3t 42 17
BEVEeTE 23 45 s
Tatal 201 45 Bl

Renal damage/ Male Female TotalGender.Absent 125 340 465. Mild 18 63 81. Moderate 35 42 77.
Severe 23 45 68. Total 201 490 691.
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APENDICE B
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SILVA JMP et al.

Caracteristicas clinicas e laboratoriais a admissao de 483 criancas e
adolescentes com refluxo vesicoureteral primario. Estudo retrospectivo.

José Maria Penido Silva, José Silvério S. Diniz, Eduardo A. Oliveira*, Viviane S. P.
Marino, Mariana R. Pimenta, Carolina C. Matos, Samana B. Vieira.

Trabalho realizado na Unidade de Nefrologia Pediatrica do Hospital das Clinicas e
Departamento de Pediatria da Faculdade de Medicina da Universidade Federal de
Minas Gerais, Belo Horizonte, MG.

Resumo

Objetivos. avaliar retrospectivamente as caracteristicas clinico-
radiologicas dos pacientes admitidos com refluxo vesicoureteral primario (RVU)
entre 1969 e 1999. Métodos: pacientes com RVU primario foram submetidos a um
protocolo de avaliagdo clinica, laboratorial e radiolégica e acompanhados
longitudinalmente. Na admiss&o, apds controle da bacteriuria e do inicio da
quimioprofilaxia, foram realizados avaliagdo laboratorial e estudo de imagens do
trato urindrio. Esta consistiu de uretrocistografia miccional, urografia excretora,
cintilografia renal (DMSA) e ultra-sonografia. Para o presente estudo, foram
utilizados os dados obtidos na admissdo. Resultados: 483 pacientes foram
admitidos nesse periodo. Houve predominio do sexo feminino (70%) e da cor
branca (70%). A média de idade ao diagndstico foi de 26 meses, sendo que
92,5% das criangas ja haviam apresentado infec¢do urinaria. Foram analisadas
710 unidades renais. A distribuicdo do grau de refluxo foi: grau | (49; 7%); Il (254;
36%); Il (190; 26%); IV (161; 23%) e V (56; 8%). Um total de 249 unidades renais
apresentou dano renal a admissdo. A distribuicado quanto a intensidade da lesao
foi: leve (36%), moderada (34%) e grave (30%). Houve risco significativamente
maior de lesdo renal grave no sexo masculino (OR = 1,74, 1IC95% =1,2-2,5,p =
0,002). Conclusdo: o RVU predominou no sexo feminino e, em sua maioria,
apresentou-se com graus leves a moderados. Contudo, houve alto percentual de
dano renal a admissao e tendéncia a maior morbidade no sexo masculino.

Unitermos: Refluxo vesicoureteral. Nefropatia do refluxo. Fatores de risco.
Criancas. Adolescentes.
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Introducao

Refluxo vesicoureteral primario (RVU) é originado de uma anormalidade
estrutural da juncdo ureterovesical, caracterizado por um segmento submucoso
anormalmente curto do ureter, permitindo uma ascensao da urina da bexiga até
os ureteres e os rins. Estima-se que ocorra em cerca de 1% da populacao
pediatrica e em 30 a 40% das criancas com infeccdo urinaria."?® O RVU causa
significativa morbidade, principalmente devido as infec¢des urinarias de repeticao.
Além disso, € uma das principais causas de insuficiéncia renal e hipertensao
arterial em criangcas e adolescentes. Embora nao tenha ainda sido demonstrado
de maneira inequivoca uma relacao causal entre refluxo, infecgao urinaria e dano
ao parénquima renal, as evidéncias de estudos clinicos e experimentais tém
demonstrado forte associacdo entre esses eventos. Aproximadamente 10% dos
pacientes acometidos apresentam mau progndstico, em termos de fungao renal, a
longo prazo.*®

Nos ultimos anos, um maior conhecimento do curso clinico do RVU tem
permitido uma abordagem mais racional e eficaz desse problema. Uma
diversidade de fatores tem contribuido para esses avangos, incluindo
aprimoramentos tecnolégicos na obtengcdo de imagens do trato urinario,
diagnostico neonatal do refluxo através da investigacdo da hidronefrose fetal e
estudos prospectivos controlados que avaliam a melhor conduta para esses
pacientes.”? Além disso, os avangos no conhecimento de biologia molecular tém
permitido um dominio mais preciso da etiopatogénese do refluxo." O presente
estudo teve sua origem na analise retrospectiva de uma casuistica de criangas
com RVU admitidas entre 1969 e 1999 na Unidade de Nefrologia Pediatrica do
HC-UFMG. Tem como principal objetivo descrever as caracteristicas clinicas,
laboratoriais e radiologicas obtidas na admissdo desses pacientes e avaliar
preliminarmente os principais fatores associados a presenca de dano renal.

Métodos
Pacientes

Os dados foram obtidos retrospectivamente dos prontuarios das
criangas com refluxo vesicoureteral primario encaminhados a Unidade de
Nefrologia Pediatrica - Hospital das Clinicas-UFMG entre 1969 e 1999. Os
pacientes foram admitidos para investigacao de infecgdo do trato urinario e outros
sinais e sintomas, tais como incontinéncia urinaria, enurese € hidronefrose fetal.
Para a analise, foram excluidos os casos de refluxo secundario associado a
valvula de uretra posterior, ureterocele, bexiga neurogénica, entre outros. Desses
prontuarios, foram anotados: sexo, idade, pressao arterial, infeccao urinaria e
niveis séricos de uréia e creatinina. Apds comprovacdo da auséncia de
bacteriuria, foram realizados os exames de imagem, incluindo-se ultra-sonografia
(US) do trato urinario e uretrocistografia miccional (UCM). O refluxo
vesicoureteral foi classificado em cinco graus, de acordo com o International
Reflux Study Committee.f. Para a andlise estatistica, o refluxo também foi
classificado em leve (graus | e Il) e moderado/grave (lll a V). Para avaliacdo do
trato urinario superior, foram utilizados os seguintes exames: urografia excretora
(UE), cintilografia estatica por TC99m-DMSA (DMSA) e US. Dos 483 pacientes
admitidos, 98% foram submetidos a pelo menos um método de imagem para
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avaliacdo da presenca de dano renal. Contudo, os trés métodos nédo foram
realizados uniformemente em todos os pacientes. O método mais freqiente foi o
DMSA, realizada em 189 (40%) pacientes na admissao, seguido de UE em 164
casos (35%) e US em 119 pacientes (25%). O dano renal foi classificado em leve
(apenas cicatriz localizada), moderado (mdltiplas cicatrizes) e grave (rim
contraido).” O estudo foi aprovado pelo Comité de Etica do Hospital das Clinicas
da UFMG em fevereiro de 2002.

Andlise estatistica

Para a realizagcdo do estudo, foi construido um banco de dados no
programa Epi Info, versdo 68. Para a comparacao de proporcdes, foi utilizado o
teste do qui-quadrado. Foi também utilizado o célculo da odds ratio (OR) e do
intervalo de confianca a 95% (IC95%) para a comparacado de risco entre os
grupos.

Resultados
Dados clinicos na admissao

Um total de 483 pacientes com RVU foi admitido no periodo estudado:
24 (5%) entre 1969 1979, 131 (27%) entre 1980 e 1989 e 328 (68%) entre 1990
e 1999. Houve predominio do sexo feminino (70%) e da cor branca (70%). A
maioria dos pacientes foi encaminhada devido a infecgdo urinaria (92,5%) e
hidronefrose fetal (5%). A média de idade ao diagndstico foi de 26 meses e
mediana de 19 meses (um a 168 meses). No GRAF. 1 pode ser observada a
distribuicdo da idade quando do diagnéstico em relagdo ao sexo. Nota-se que o
diagnéstico do RVU apresentou preponderancia no sexo feminino em todas as
faixas etarias, exceto no grupo diagnosticado na investigacdo de hidronefrose
fetal. Até o primeiro ano de vida o RVU ja havia sido detectado em 47% dos
meninos e em apenas 27% das meninas. A mediana de idade do diagnostico foi
de 13 meses para 0s meninos e de 22 meses para as meninas (p= 0,03). Os
casos de hidronefrose fetal foram responséaveis por essa diferenga; excluindo-os,
a mediana de idade do diagndstico para os meninos seria de 28 meses e para as
meninas de 31 meses (p = 0,34). A presséao arterial foi avaliada em 401 pacientes
a admissado. A pressao arterial sistélica encontrava-se acima do percentil 95 para
a idade em 48 criancas (12%). A pressao arterial diastélica apresentou-se acima
desse limiar em 36 pacientes (9%). Os pacientes com dano renal grave
apresentaram risco trés vezes maior de hipertensao arterial a admissao (OR= 3,3,
IC95% = 1,5 = 7,5). A fungéo renal foi obtida em apenas 280 pacientes na
admissdo. A média de uréia sérica foi de 32mg/dl (6 a 230), sendo que 45
pacientes apresentavam valores acima dos limites de referéncia. A média da
creatinina sérica foi de 0,67mg/dl (0,1 a 6,40), sendo que 30 pacientes
apresentaram valores acima de 1mg/dl. O risco dos pacientes com dano renal
grave bilateral apresentarem creatinina acima de 1mg/dl foi cinco vezes maior
(OR =5,1C95% =21 12).
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Dados do refluxo vesicoureteral

O diagndstico do RVU foi obtido por uretrocistografia miccional em 461
(95%) dos pacientes e por cistografia radioisotdpica direta em 22 casos (5%). Dos
461 submetidos a UCM, 249 apresentavam refluxo bilateral, totalizando 710
unidades para analise. A distribuicdo do grau de refluxo foi: grau | (49 unidades;
7%); grau |l (254; 36%); grau Il (190; 26%); grau IV (161; 23%) e grau V (56; 8%).
Nao houve diferenca quanto a gravidade do refluxo quando comparados os lados
direito e esquerdo (p = 0,6). A distribuicdo do refluxo quanto ao grau e o lado
acometido pode ser observada na TAB. 1.

Os graus moderados a graves do refluxo predominaram nas criancas
do sexo masculino, sendo que das 203 unidades com refluxo 71% apresentaram
grau moderado a grave de refluxo; em contraste, no sexo feminino, das 507
unidades apenas 52% apresentaram essa distribuicdo (OR = 2,34, 1C95% = 1,6-
3,4, p < 0,001). O GRAF. 2 ilustra a distribuicdo do grau do refluxo de acordo com
o sexo. Nota-se que graus elevados de refluxo predominaram no sexo masculino.

Dano renal

Durante todo o periodo estudado, houve uma alteracdo dos métodos
utilizados na avaliagdo do trato urinario superior. Dos 472 pacientes avaliados,
152 foram admitidos até 1989. Desses, 104 (69%) foram submetidos a UE, 31
(20%) ao DMSA e 17 (11%) a US. Em contraste, dos 320 pacientes admitidos
apo6s 1990, os valores referentes a cada método foram 60 (19%), 158 (49%) e 102
(32%), respectivamente. Dos 472 (944 unidades renais) pacientes avaliados, 194
(41%) apresentavam dano renal & admiss&o, sendo que em 55 casos a lesao foi
bilateral. Assim, um total 249 (53%) unidades renais apresentaram dano renal a
admissdo. A distribuicdo quanto a intensidade da lesédo foi: leve (89; 36%),
moderada (85; 34%) e grave (75; 30%). A presenca e a intensidade da les&o renal
estiveram associadas ao grau do refluxo. O GRAF. 3 ilustra a correlagdo entre o
grau do refluxo e a ocorréncia de cicatriz renal. Pode ser observado que nas
unidades sem refluxo ou com graus leves (l/ll), mais de 90% n&o apresentavam
dano renal. Em contraste, nas unidades com refluxo grau IV/V, mais de 70%
apresentavam lesao renal, em sua maioria de grau moderado a grave.

A probabilidade das unidades renais com graus de refluxo moderado a
grave (Il a V) apresentarem dano renal foi significativamente maior. Das 365
unidades renais com grau moderado/grave de refluxo, 188 (52%) apresentavam
lesdo renal. Das 293 unidades com graus leves (I/ll) de refluxo, esse percentual
atingiu apenas 10% (OR = 9,3, IC95% =6 i 14, p < 0,001).

Nao houve correlacdo significativa entre a presenca de lesao renal e o
sexo do paciente, embora tenha havido maior tendéncia a risco de dano renal no
sexo masculino. Das 284 unidades analisadas do sexo masculino, 86 (30%)
apresentaram dano renal na admissao; ja das 660 unidades do sexo feminino, em
164 (25%) foi demonstrada lesao renal (OR =1,31, 1IC95% = 0,95 i 1,1, p = 0,09).
Por outro lado, quando foi avaliada a presenca de lesédo renal moderada a grave,
houve risco significativo maior para o sexo masculino (OR = 1,74, 1C95% = 1,2 i
2,5, p = 0,002).
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Discussao

O RVU e sua nefropatia associada tém sido objetos de intensos
estudos clinicos e experimentais nas ultimas trés décadas. Nesse periodo, alguns
avancos foram obtidos no reconhecimento da historia natural na doenga e na bem
estabelecida tendéncia a resolugdo espontanea do refluxo. A abordagem do
refluxo tem sido aprimorada, especialmente com a realizacdo de ensaios clinicos
com amostragem aleatéria, procurando discernir a melhor opgao terapéutica para
o refluxo grave.®*'®' O presente estudo relata dados provenientes de uma
extensa série de criancas e adolescentes com RVU admitidos em um Unico
centro, por aproximadamente 30 anos. Tratando-se de um estudo retrospectivo,
envolvendo uma observacao por tdo longo tempo, é inevitavel que algumas
condutas tenham sido modificadas ao longo do periodo de observacao. Por
exemplo, a avaliacdo do trato urinario superior através da cintilografia renal
somente se tornou disponivel apés o final da década de 80 e, assim, houve um
nitido aumento na sensibilidade de deteccdo do dano renal.'®'3

Mesmo com essas ressalvas, alguns dados do presente estudo podem
contribuir para a identificagdo de grupos de risco para uma lesdo renal mais grave
e, assim, estabelecer uma abordagem mais eficaz.

Os dados clinicos de nossa série sdo semelhantes a varios outros
estudos descritivos, nos quais houve também predominéncia do sexo feminino e
de pacientes de cor branca. Skoog et al.14 relataram 545 criangas com RVU,
sendo 467 (86%) do sexo feminino e 494 (90%) da cor banca. No International
Reflux Study in Children (IRSC), dos 452 pacientes admitidos, apenas 20% eram
do sexo masculino15. Em nossa série, a média de idade do diagnéstico foi 36
meses, sendo esse achado também comparavel com outras grandes abordagens
de refluxo."*'® Houve, em nossa casuistica, grande preponderancia de
diagnostico obtido na investigagao apds infec¢ao urinaria, embora 5% dos nossos
casos tenham sido constituidos de refluxo ifetali. Houve predominio do sexo
feminino em todas as faixas etarias, exceto no periodo neonatal. Esse é um
achado que tem sido consistentemente observado quanto ao refluxo
diagnosticado na investigacdo de hidronefrose fetal. Recentemente, compilamos
os achados de 11 artigos sobre refluxo fetal, nas quais predominou o sexo
masculino, sendo a relagdo aproximadamente de 5:117. Esse fato também foi
observado por Yeung et al.'® na maior série publicada até o presente momento,
na qual foram avaliados 155 neonatos, sendo 117 (75%) do sexo masculino.

Varias hipéteses tém sido levantadas para explicar esses achados. O
refluxo seria freqlentemente subestimado nos meninos, devido a menor
incidéncia de infeccdo urinaria.'® Alguns estudos sugerem a presenca de
obstrugdo uretral transitéria intra-Utero no sexo masculino.?’. Anderson e
Rickwood’ sugeriram que uma alta pressdo miccional intra-uterina poderia
distorcer a juncao ureterovesical, causando refluxo e dano renal. Essa hipétese é
apoiada pela importante disfungdo miccional pds-natal em meninos com refluxo
ifetali.?’ Houve uma tendéncia de diagndstico mais precoce no sexo masculino,
além de um predominio de graus mais elevados de refluxo nesse grupo de
criangas. Esse fato também tem sido observado em recentes publicagdes.
Goldraich et al? relataram que o refluxo j& havia sido detectado no final do
primeiro ano de vida em 56% dos meninos e em apenas 19% das meninas em
acompanhamento de 202 criangas com RVU.
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Em nosso estudo, foi detectado dano renal em 52% das unidades
avaliadas, com predominio de lesdes leves a moderadas. Houve associacao de
dano renal com graus mais elevados de refluxo e os casos de lesao grave
predominaram no sexo masculino. Esse achado também foi coincidente com o
estudo de Goldraich et al?®, no qual foi encontrada uma significativa
preponderancia de nefropatia do refluxo grave no sexo masculino,
independentemente do grau do refluxo. Yeung et al.'® demostraram que o dano
renal grave foi seis vezes mais freqlente no sexo masculino em 155 criangas com
RVU detectado na investigacdo de hidronefrose fetal. Lama et al.®® detectaram
dano renal em 85% das unidades renais com refluxo ifetali, sendo que no sexo
masculino 86% dos rins estavam afetados e no sexo feminino esse percentual
atingiu 75%.

Assim, parece haver tendéncia a uma maior repercussao clinica no
sexo masculino. Dados recentes do Registro ltaliano de Insuficiéncia Renal
Cronica na Infancia mostram que os pacientes do sexo masculino com RVU séo o
grupo predominante de perda da funcgéo renal entre um a 15 anos de idade.?® No
estagio atual do conhecimento, ndo se pode afirmar que o refluxo e o dano renal
associado sdo meramente expressdes separadas de uma mesma anomalia do
desenvolvimento ou se ha uma relagéo de causa\efeito entre essas identidades.

Os estudos mais atuais demonstram que parece haver pelos menos
dois quadros clinicos distintos de RVU. Um grupo de maior risco,
predominantemente do sexo masculino, com graus elevados de refluxo, um alto
percentual de lesédo renal e freqientemente com disfungdo miccional associada.
Esse grupo tem sido muitas vezes identificado na investigacdo da hidronefrose
fetal. O outro grupo seria constituido predominantemente de meninas, com
diagnostico mais tardio do refluxo de grau leve a moderado, infec¢des urinarias de
repeticdo e presencga de cicatrizes localizadas.

Os mecanismos adquiridos de lesdo renal tém tido mais énfase nos
estudos da génese da chamada nefropatia do refluxo. Contudo, recentemente,
alguns fatos chamaram mais a atencdo para a contribuicdo dos fatores
embriogenéticos na etiopatogenia do dano renal. Apesar da génese do dano renal
associado ao refluxo ndo ser ainda bem compreendida, fatos recentes tém
contribuido para o conhecimento dos mecanismos envolvidos no dano renal. O
diagnostico do RVU a partir da investigagdo da hidronefrose fetal tem contribuido
para uma melhor compreensao da historia natural dessa uropatia e de suas
consequéncias, antes que fatores intervenientes, tais como infeccao urinaria,
alterem o curso clinico do refluxo. Convincentes evidéncias de uma associacao
entre displasia renal congénita e a nefropatia do refluxo tém sido
demonstradas.?*2°%

Outro importante avanco tem sido relacionado aos estudos da genética
e de biologia molecular. Recentemente, Feather et al?’ identificaram um Idcus
sugestivo de RVU no cromossomo 1p13, entre GATA176C01 e D1S1653. Esse
achado acoplado aos recentes estudos utilizando cepas mutantes de ratos para
0s receptores da angiotensina tipo 2 (ATZZ pode representar importante passo no
entendimento dessa complexa questdo.?® <°

Concluindo, inegavelmente houve progresso no conhecimento do RVU
na ultima década. Os estudos clinicos mais recentes, incluindo a presente série,
parecem apontar para grupos distintos de morbidade do refluxo. Nossos
resultados podem contribuir na identificacdo de um grupo de criangas e
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adolescentes com maior risco de dano renal ja na admisséo e, portanto, com risco
de evolugdo com comprometimento da fungéo renal e da presséao arterial.
Contudo, uma ressalva importante

deve ser mencionada em relacdo ao nosso estudo. Trata-se, como enfatizado, de
um estudo retrospectivo com suas inerentes limitagdes. Em nossa série pode ter
havido subestimacdo do dano renal nos pacientes admitidos nas primeiras
décadas do estudo, devido a limitacao dos métodos de imagem da época. Assim,
deve ser ressaltado que somente estudos prospectivos poderao estabelecer, com
seguranca, diferentes grupos de riscos e, assim, identificar adequadamente
aqueles pacientes que possam merecer abordagem individualizada e mais eficaz.
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Summary

Baseline clinical features of 483children and adolescents with
primaryvesicoureteral reflux: a retrospectivestudy

Objectives: the purpose of the study was to evaluate the
clinical/radiological features of patients with primary vesicoureteral reflux (VUR)
admitted to a single institution from1969 t01999. Methods: at admission, after the
institution of chemoprophylaxis, patients were investigated by CUM, DMSA, and
US. The children were managed with periodical clinical and laboratory evaluations.
Analyses were performed with that data obtained at admission. Results: a total of
483 patients were enrolled in the protocol. There was a predominance of female
gender (70%) and white race (70%). Mean age at VUR diagnosis was 26 months
and 92,5% of the patients had urinary infection before admission. A total of 710
refluxing units were analyzed. The distribution of reflux gradewas: grade | (49;
7%); 1l (254; 36%); Il (190;26%); IV (161; 23%) e V (56; 8%). Approximately one
half of the units analyzed were from patients presenting renal damage at
admission. The distribution of the severity of renal damage was as follows: mild
(36%), moderate (34%), and severe (30%). There was a significant risk of severe
renal damage for the male gender (OR = 1.74, 95% Cl = 1.2 i 2.5,p = 0,002).
Conclusion. there was a predominance of VUR among females and most
presented a mildor moderate degree. However, there was a highpercentage of
renal damage at admission and atendency to greater morbidity for the
malegender.

Key words: Vesicoureteral reflux. Refluxnephropathy. Risk factors.
Children.Adolescents.
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