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Resumo:

AVALIACAO DA RELACAO DE DISFUNCAO ERETIL COM FATORES DE
RISCO PARA ARTERIOSCLEROSE EM INDIVIDUOS INFECTADOS PELO
VIRUS LINFOTROPICO HUMANO TIPO1  (HTLV-1).

A disfuncdo erétil em individuos infectados pelo HTLV-1 tem forte associacdo com as
disfungdes neuroldgicas causadas por essa doenca. Entretanto a principal causa de
disfuncdo erétil na populacdo geral € a arteriosclerose que leva a uma diminuicdo do
fluxo sanguineo no corpo cavernoso. O objetivo desse estudo foi avaliar se existe
associacao entre os fatores de risco para arteriosclerose com a disfungdo erétil em
individuos infectados pelo HTLV-1. Métodos: Estudo de corte transversal com
individuos do sexo masculino infectados pelo HTLV-1 entre 18 e 70 anos sem historia
de céancer, sem uso de prétese peniana e sem déficit motor causado por outra patologia.
Os individuos participantes do estudo foram classificados em dois grupos: um grupo
com disfuncéo erétil e um grupo sem disfuncéo erétil. Esses grupos foram comparados e
foi avaliada a relacdo entre obesidade, circunferéncia abdominal aumentada,
dislipidemia, sindrome metabolica, diabetes mellitus e hipertenséo arterial. Resultados:
Dos 84 individuos selecionados 43 tinha disfuncdo erétil e 41 ndo. Houve relacdo da
disfuncéo erétil com diabetes mellitus (P=0,03), idade acima de 60 anos (P=0,002) e 0
grau de disfuncdo neuroldgica (P<0,001). Dos fatores de risco para arteriosclerose
avaliados em portadores de HTLV-1 houve relacdo da DE com a idade acima de 60
anos (P=0,024) com diabetes mellitus (P=0,01) e com a hipertensao arterial sistémica
(P=0,004). Odds ratio de 4,6 para idade acima de 60 anos, de 6,3 para hipertencdo
arterial sistémica e de 22,1 para sintomatico para HTLV-1. Conclusdo: O
comprometimento neuroldgico é a principal causa de disfungdo erétil em individuos
infectados pelo HTLV-1 e os fatores de risco para a arteriosclerose nao tiveram forte
relacdo com a disfuncdo erétil nesta populacao.

Palavras chave: 1- disfuncdo erétil; 2- Virus 1 Linfotropico T Humano; 3-
arteriosclerose
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Obijetivo:

Correlacionar a disfuncdo erétil em individuos infectados pelo HTLV-1 com obesidade,
dislipidemia, hipertensdo arterial sistémica, diabetes mellitus, sindrome metabodlica e
comprometimento neurolégico do HTLV-1.
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Introducéo

O virus linfotropico humano tipo 1 (HTLV 1) € o agente causador da mielopatia
associada ao HTLV-1 ou paraparesia espastica tropical (HAM/TSP) e do
linfoma/leucemia de células T do adulto (ATLL)™ 2. Um elevado percentual de
individuos infectados pelo virus podem apresentar manifestagdes urolégicas como
disfuncdo erétil (DE) e bexiga neurogénica caracterizada principalmente pela
hiperatividade vesical, urgéncia e urgi incontinéncia urinaria®®. Entre as provéveis
causas de DE e de outras manifestacdes urologicas nesses pacientes estdo as lesdes
neuroldgicas progressivas provenientes da infeccdo pelo HTLV-1 que sdo a
dismielinizacio que afeta o corddo espinhal, e mielopatias™ ® ’. Todavia embora exista
uma relagéo entre a frequéncia de DE e o grau de comprometimento neuroldgico, cerca
de 35,3% a 43% dos individuos infectados pelo HTLV-1 sem evidéncia de doenca
neurolégica podem apresentar DE> .

A DE é um problema de satde publica que afeta milhdes de homens no mundo®. Na
populacdo em geral, a DE esta muito relacionada a lesdo vascular decorrente de
arteriosclerose'®*®, A arteriosclerose tem como fatores de risco o diabetes mellitus
(DM), obesidade, hipertensdo arterial sistémica (HAS), dislipidemia e sindrome
metabdlica®**" *" 8, Os fatores de risco para a arteriosclerose estdo presentes em até
92% dos casos de DE'*?%, A arteriosclerose leva a fenémenos vaso oclusivos impedindo
o fluxo sanguineo adequado para as artérias penianas e para 0S microvasos do corpo
cavernoso®. A obstrucdo das artérias penianas, secundaria a arteriosclerose, ocorre
devido a deposicdo de placas de ateroma gerando diminuicdo do fluxo sanguineo nessas
artérias levando a DE** %,

A obesidade afeta 35% da populacéo da populacdo mundial®®. A distribuicio de obesos
é irregular variando entre os paises e as culturas®®. No Brasil, a regido nordeste tem
cerca de 24% da populacdo com o peso acima do esperado, sendo mais frequente em
mulheres e em regides urbanas®®?. Estudos demonstram que obesidade é um estado de
inflamacgdo leve crbnica elevando os niveis de fator de necrose tumoral (TNF),
interleucina (IL) - 6 e proteina C reativa (PCR) e essa elevacdo esta diretamente
associada ao aumento do indice de massa corpérea (IMC)?" . Obesidade é considerada
um fator de risco independente para coronariopatias e DE, sendo que essa prevaléncia
aumenta com a idade ** . A obesidade do tipo central, em relac&o as outras formas de
obesidade, estd muito associada a alteracbes metabodlicas, diabetes e degeneragdo
endotelial podendo levar a casos de isquemia cerebral e cardiaca®’. Foi encontrada uma
relacdo entre obesidade e DE nos pacientes com mais de 60 anos e entre o diametro
abdominal maior que 102cm e DE nos pacientes acima de 60 anos™. Estudo anterior
demonstrou uma associagdo entre DE e gravidade da DE com a circunferéncia
abdominal®.

Trabalhos avaliando o papel da dislipidemia na DE evidenciaram que os individuos com
DE apresentam os niveis médios de colesterol total e de LDL mais elevados que 0s
individuos sem DE™. O risco relativo de colesterol elevado e LDL elevado em relacéo a
DE foi de 1,74 e 1,97 respectivamente?. Os niveis de triglicerideos elevados' e a
sindrome metabélica estdo muito relacionados com o desenvolvimento de DE*. Todos
os achado clinicos que levam a sindrome metabdlica estdo relacionados com DE e com
a gravidade da DE** .
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A DE, em pacientes portadores de HTLV-1, pode se manifestar como o seu primeiro
sinal clinico® °. Os estudos que avaliam a DE em individuos infectados pelo HTLV-1
demonstram uma relacdo de DE com o grau de disfuncdo neurolégica e com as
manifestacdes urologicas como a urgéncia miccional, nocturia e aumento da frequéncia
urinaria’. Os pacientes com HAM/TSP ag)resentam uma prevaléncia de DE muito
elevada podendo chegar a 100% dos casos’. Porém ndo existem estudos avaliando se
outros fatores além do grau de disfuncdo neurolégica podem contribuir para o
desenvolvimento da DE em individuos infectados com HTLV-1. N&o existem estudos
avaliando se outros fatores causadores de disfuncéo erétil nessa populacao de individuos
como a arteriosclerose, fatores hormonais ou fatores psicogénicos estdo influenciando
na disfungdo erétil. Existe a necessidade de afastar se outras causas de DE estdo
servindo de fatores confundidores e ndo apenas o grau de lesdo neuroldgica tem relacéo
com a DE em individuos infectados pelo HTLV-1.

Diante do exposto, varios fatores além do envolvimento neurolégico podem contribuir
para a elevada ocorréncia de DE em individuos infectados pelo HTLV-1. A nossa
hipdtese é que na infeccdo pelo HTLV-1 em adicdo a doenca neurol6gica, obesidade,
disfuncdo metabdlica e aterosclerose podem contribuir para a ocorréncia de DE.
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Revisdo da Literatura
Epidemiologia do HTLV-1.

A infeccdo pelo HTLV-1 acomete cerca de 10 milhdes de pessoas no mundo e regides
do mundo como a Africa, Caribe, Japdo, América do Sul e América Central tem uma
elevada prevaléncia®. No Brasil, a cidade de Salvador na Bahia, apresenta a maior
prevaléncia entre as capitais do estados brasileiros®’. A principal forma de transmissao
desse virus é o contato sexual sendo que ele também pode ser transmitido pelo contato
sanguineo (através de transfusdo de sangue, uso de seringas e agulhas contaminadas),
transmissdo vertical e o aleitamento materno®*°. Segundo as pesquisas a prevaléncia do
HTLV-1 aumenta com a idade o que indica que a transmissdo sexual € uma das
principais formas de transmissao do virus*:.

Patogénia e ManifestacGes Clinicas da Infec¢do pelo HTLV-1.

A infeccdo pelo HTLV-1 ocorre principalmente em células TCD4* porém
macréfagos®, células TCD8* e células dendriticas** também podem ser infectadas. As
manifestacdes clinicas da infeccdo pelo HTLV-1 estdo relacionadas com a elevada
carga viral e a intensa atividade inflamatoria decorrente da ativacdo excessiva do
sistema imunoldgico causada pelo virus®. Essa reacéo inflamatéria exagerada estimula
células T CD4, macrofagos e células T a produzirem mediadores inflamatorios como o
interferon gama (IFN-y), IL-6, CXCL9, CXCL10 e TNF*>“. Existe uma relacéo direta
entre 0s niveis séricos desses mediadores inflamatorios e o grau de manifestacdes
clinicas da doenca, porem alguns individuos assintométicos também podem apresentar
elevados niveis séricos desses mediadores inflamatérios* %.

A infeccdo pelo HTLV-1 esta associada a uma lesdo neurolégica inflamatéria cronica
progressiva que leva a mielopatia e pode causar uma serie de manifestagdes clinicas®.
As manifestacBes clinicas do HTLV-1 puderam ser melhor compreendidas através de
estudos epidemioldgicos que comparam individuos infectados pelo HTLV-1 com
individuos sem essa infeccdo revelando que além da mielopatia pode ocorrer
xerostomia®, dermatite*’, periodontite®, hiperreflexia®, polimiosite®, artropatias®,
bexiga neurogéncia e DE®. A primeira associacio do HTLV-1 com os sintomas
neurolégicos foi feita em 1985% e a HAM/TSP foi reconhecida pela Organizacéo
Mundial de satide em 1989%°. Os individuos infectados pelo HTLV-1 so classificados
de acordo com as manifestaces clinicas que apresentam podendo ser assintomatica,
oligossintomatica ou provavel HAM/TSP e cerca de 5% dos individuos infectados
desenvolvem a forma clinica mais grave o HAM/TSP®!, O HTLV-1 tem relacdo com a
ATLL que é uma forma de leucemia de elevada letalidade que se manifesta através de
um infiltrado celular na pele, trato gastrointestinal, figado e pulmdo®. A prevaléncia de
ATLL em individuos infectados pelo HTLV-1 é de 6,6% para homens e 2,1% em
mulheres respectivamente®.

Disfuncéo Erétil na Infecg¢do pelo HTLV-1

A DE em individuos infectados pelo HTLV-1 é um tema pouco estudado, ndo existem
muitos artigos na literatura sobre esse tema, e suas causas ainda nao estdo bem
esclarecidas e investigadas. Nos artigos que tratam sobre esse assunto é encontrada uma
forte relacdo de DE com o grau de comprometimento neurolégico causado pelo HTLV-
1. Em um estudo a prevaléncia total de DE foi de 55,2% sendo que nos pacientes
assintomaticos a prevaléncia foi de 35,9%, nos pacientes oligossintomaticos a
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prevaléncia foi de 79,2% e nos pacientes com HAM/TSP essa prevaléncia chegou a
100%°. Nesse mesmo estudo também foi evidenciado a associacdo da gravidade da DE
com o grau de lesdo neuroldgica e a associacdo de DE com manifestacdes uroldgicas®.
O HTLV-1 esté associado com alta producéo de citocinas inflamatorias porém em um
estudo relacionando DE com os niveis séricos de citocinas inflamatorias como
interferon gama e fator de necrose tumoral ndo foi encontrada associacdo entre esses
fatores®®. Todavia foi encontrada associacdo de DE com a carga proviral do HTLV-1
que é o principal marcador de evolucéo da doenca®.

Disfuncdo Erétil na Populacgéo geral

Um estudo epidemioldgico avaliando a DE no Brasil revelou que a DE atinge cerca de
53% da populacdo®. Essa prevaléncia aumenta com a idade na populacdo pois na
populagdo com menos de 40anos atinge cerca de 25% e na populagdo com 70 anos ou
mais pode chegar até 82%>*. Os fatores associados com DE nesse estudo foram DM,
HAS, hipercolesterolemia, doencas cardiacas, depressdo, sedentarismo e tabagismo>*.
Sendo que dos fatores associados com a DE a DM apresentou a maior razdao de chance
2,3°*. Dos fatores avaliados atividade fisica apresentou fator de protecdo para DE>.

A DE na populacéo geral esté relacionada predominantemente com a arteriosclerose e a
outras doencas causadas pela arteriosclerose como o infarto agudo do miocardio,
acidente vascular cerebral e doenca arterial periférica'®. Fatores de risco para a
arteriosclerose como dislipidemia, obesidade™, baixos niveis séricos de HDL,
hiperglicemia, niveis elevados de triglicérides e sindrome metabdlica estdo relacionados
com a DE®, *®. A obesidade central, que é medida pela circunferéncia abdominal,
também tem relagdo com a DE®’. Estudos utilizando ultrassonografia com Doppler
medem a velocidade do fluxo sanguineo nas artérias penianas e descrevem que a
diminuicdo do fluxo sanguineo nessas artérias causado pela arteriosclerose gera a DE®.
Esse método foi descrito pela primeira vez em 1985°° e consiste na injecdo de
substancia vasoativas na circulacdo peniana para promover a vasodilatacdo e a medida
do fluxo sanguineo nesses vasos. As substancias vasoativas mais utilizadas sdo
papaverina, prostaglandina E1 e fentolamina que podem ser utilizadas isoladas ou
separadamente®®. O fluxo sanguineo na artéria peniana medido pela ultrassonografia
com Doppler acima de 35cm/s € considerado normal e o fluxo menor que 25cm/s é
considerado baixo.

Fatores de risco para arteriosclerose tem grande relacdo com DE. Estudos apontam a
obesidade como um fator de risco independente para a DE® inclusive em homens
jovens®. Em relacdo a dislipidemia, niveis séricos elevados de colesterol total,
colesterol LDL e niveis séricos baixos de colesterol HDL tem relagdo com a DEZ.
Outros estudos demonstram que além dos niveis séricos de colesterol niveis séricos
elevados de triglicerideos também tem relagdo com DE®. O DM pode apresentar
relacdo com DE tanto pela questdo do dano vascular em consequéncia da arteriosclerose
como pela neuropatia diabética®®. A HAS e os medicamento utilizados para tratamento
da HAS também tem relac&o com a DE*" %, O uso de medicamentos para tratar a HAS
podem iniciar ou até piora a DE?" ®. A sindrome metabélica é um conhecido fator de
risco para DE e abrange a presenca de trés de um total de cinco fatores de risco para a
arteriosclerose no seu diagnosticos: niveis de pressao sanguinea elevado, niveis séricos
de glicemia elevados, niveis séricos de HDL baixo, niveis séricos de triglicerideos
elevados e circunferéncia abdominal elevada® . E descrito que quanto mais critérios
diagndsticos de sindrome metab6lica, maior é a chance de ter DE®®. Mudangas no estilo
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de vida, hébitos de vida mais saudaveis, como alimentacdo balanceada reduzindo a
ingestdo de calorias diarias, atividade fisica regular e perda de peso, reducdo do IMC
estdo relacionados com a melhora da funcdo erétil e até a recuperagdo total da funcéo
erétil em alguns individuos que inicialmente apresentavam algum grau de DE®. Com
essa melhora do estilo de vida além da melhora da fungéo erétil ocorreu melhora dos
niveis séricos de colesterol total, colesterol HDL, glicemia e triglicerideos®. Na DE
secundario a arteriosclerose € encontrada elevacdo de citocinas inflamatérias como
TNF-a, IL-6, 1L-8, IL-18 devido a uma inflamac&o cronica que gera a leséo endotelial®’.
Ja foi descrito que esse estado de inflamagdo cronica esta relacionado com a obesidade e
que a perda de peso, diminuicdo do IMC, melhora da qualidade de vida leva a
diminuicéo dessas citocinas®® ’.

Disfungdes hormonais como baixos niveis de testosterona total (TT) sérica estdo
relacionados com a DE na populagdo geral. O nivel sérico de TT considerado baixo
ainda ndo esta bem definido na literatura. Atualmente o valor sérico de TT abaixo de 8
nmol/L é considerado baixo, valores entre 8nmol/L e 12 nmol/L s&o considerados
intermediarios e acima de 12nmol/L sdo considerados normais segundo a recomendacao
da Sociedade Européia de Urologia e a Sociedade de Endocrinologia e Clinica Prética®
% A Sociedade Americana de Urologia recomenda que é considerado o valor baixo
niveis séricos de (TT) abaixo de 10,4nmol/L"’. Os individuos com niveis baixos de TT
sérica sdo considerados com hipogonadismo e tem como sintomas DE, diminuicdo da
libido, fraqueza, cansaco e desanimo® ®. O hipogonadismo também pode se manifestar
em individuos com valores intermediarios de TT. E descrito na literatura que homens
podem desenvolver hipogonadismo com o passar da idade, ganho de peso, obesidade e
que esse hipogonadismo pode até ser revertido com a perda de peso, diminui¢do da
circunferéncia abdominal e com habitos de vida mais saudéaveis’. O tratamento do
hipogonadismo ¢ feito com a reposicdo de testosterona®® ®. Estudos demonstram a
associacdo de hipogonadismo com a DE e com a severidade da DE"* ". Esses estudos
além de avaliar o hipogonadismo com a DE fazem correlagdes do hipogonadismo com
outros fatores de risco para a DE como a arteriosclerose’ 2.

Fatores psicogénicos também estdo muito associados com a DE e estdo bem descritos
na literatura”™. Estudos apontam que os individuos com depressdo tem uma chance
maior de apresentar DE podendo chegar em 1,82"* vezes maior em relagdo aos
individuos sem depressao. Outro estudo descreve que os individuos negros e hispanicos
tem mais DE relacionada a depressdo do que os individuos brancos’®. Além da
depressdo outros fatores de origem psicogénica sdo estudados como a confianca sexual
e ansiedade de desempenho também estéo relacionadas com a DE” ™.

Além da DE nos individuos infectados pelo HTLV-1 esta relacionada a lesbes
neuroldgicas causadas pela doen(;a3 outras lesdes neurologicas também estdo
relacionadas com a DE’’. As lesdes medulares completas e parciais, trauma cranio
encefalico, acidente vascular cerebral, lesbes neuroldgicas pds cirurgicas, neuropatias
periféricas sdo alguns exemplos de desordens neurologicas que estdo relacionadas com
a DE'®. A DE ocorre nesses casos devido a interrupcao do impulso nervoso secundario a
alteracdes eletroneurofisioldgicas que podem ocorrer nos neurbnios ou nas sinapses
nervosas causadas por essas patologias que podem estar relacionadas com o sistema
nervoso central e periférico’.

Na literatura sé existem estudos que avaliem a associacdo da DE com o grau de
disfungdo neuroldgica em individuos infectados pelo HTLV-1. N&o existem estudos
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avaliando a associacdo da DE com arteriosclerose e com outras causas de DE em
individuos infectados pelo de HTVL-1. A deficiéncia de artigos nesse tema e de
informacdes sobre as causas da DE nessa populacdo que estimulou essa pesquisa.
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CASUITICA MATERIAL E METODO

CARACTERISTICAS DA POPULAGAO DE REFERENCIA: Homens infectados
pelo HTLV-1 com idade maior ou igual a 18 anos e menor ou igual a 70 anos.
DESENHO DO ESTUDO: Corte transversal, com dados coletados entre janeiro de
2013 e junho de 2015.

LOCAL: Ambulatério Multidisciplinar de HTLV-1 do Hospital Universitario da
Universidade Federal da Bahia. Os individuos acompanhados neste ambulatério sdo
provenientes de bancos de sangue, referidos de outros ambulatorios ou por pacientes do
proprio ambulatorio.

CRITERIOS DE INCLUSAO: Homens infectados pelo HTLV-1 com idade maior ou
igual a 18 anos e menor ou igual a 70 anos.

CRITERIOS DE EXCLUSAO: Mulheres, histdrico de cancer, uso de prétese peniana,
presenca de déficit motor por outra patologia.

TECNICA DE AMOSTRAGEM: Amostragem aleatdrio coletada por conveniéncia de
acordo com a presenga dos pacientes no ambulatério.

DIAGNOSTICO: A documentacdo da infeccio pelo HTLV-1 nesses pacientes foi feita
pela técnica de ELISA (Cambridge, Birtek Corporation, Worcester, MA) e depois
confirmada com Western Blot (HTLV-1 blot 2.4, Genelabs, Singapore).

DEFINICAO DE CASO: Os individuos com exame positivo para HTLV-1 foram
avaliados pela equipe multidisciplinar desta ambulatério sendo feita a avaliacdo clinica,
neuroldgica e uroldgica nesses pacientes. O grau de comprometimento neurologico dos
participantes foi avaliado por dois neurologistas usando a Osame's Disability Motor
Scale (ODMS) e Expanded Disability Status Scale (EDSS)*°. Os individuos com
Osame=0 e EDSS=0 foram considerados portadores do HTLV-1. Os individuos
considerados provaveis HAM/TSP foram classificados usando o0s parametros
estabelecidos por Costa-Castro e colaboradores e apresentavam Osame=0 e com
EDSS>0 e <2® #, Os individuos com Osame>1 ¢ EDSS>2 foram considerados com
HAM/TSP usando critérios estabelecidos pela Organizacdo Mundial de Saide®® e por
Costa-Castro® ®2. O International Index of Erectile Dysfunction (IIEF5) ® foi usado
para avaliar auncéo erétil. E um questionario auto aplicado com variagdo de 0 até 25.
Individuos com IIEF5 maior que 21 sdo considerados sem disfuncdo erétil. O IIEF5
também é capaz de medir a gravidade da DE: DE grave de 5 até 7, DE moderada de 8-
11, DE leve moderada 11-16 e DE leve de 17 até 21. HAS foi definida pela historia
clinica dos pacientes ou quando individuos apresentavam pressao arterial sistolica maior
que 130mmHg e ou diastélica maior que 85mmHg em mais de duas afericdes®®. DM foi
definida pela historia clinica dos pacientes e pela glicemia em jejum maior que
126mg/dl em mais de uma medida, glicemia duas horas ap0s carga glicémica de 75¢g de
glicose maior que 200mg/dl e glicemia maior que 200mg/dl mais sintomas clinicos®.
Hipercolesterolemia: valores de colesterol total maior do que 200mg/dI®.
Lipoproteinas de alta densidade baixo (HDL): valores de colesterol HDL menores
que 40mg/dL¥. Lipoproteinas de baixa densidade (LDL) elevado: valores maiores
do que 150mg/dI®’. Hipertrigliceridemia: concentracdo de triglicerideos maior do que
150mg/dI®”. Em todos os testes sanguineos, sangue foi coletado apds 08-12 horas de
jejum. Obesidade e sobrepeso: a circunferéncia abdominal foi medida com uma fita
métrica estando o individuo em ortostase com a fita métrica passando entre a crista
iliaca e a ultima costela®®. Foi considerado circunferéncia abdominal aumentada quando
esta foi maior que 102cm. A obesidade foi mensurada pelo IMC calculado dividindo o
peso do paciente pelo quadrado da altura. Foram considerados valores abaixo do normal
os valores abaixo de 18.5 Kg/m?, normal entre 18.5 Kg/m? até 24.9 Kg/m?, sobre peso
25.0 Kg/m? até 29.9 Kg/m* e obeso acima de 30Kg/m? ?. Sindrome metabdlica:
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Presenca de 3 dos 5 critérios: HAS; gordura abdominal aumentada (circunferéncia
adominal maior que 102cm em homens); nivel sérico de HDL colesterol menor que
40mg/dL; glicemia sérica em jejum acima de 100mg/dL; triglicerideo acima de
150mg/dL®®,

ASPECTOS ETICOS: O estudo foi aprovado pelo Comité de Etica e Pesquisa do
Complexo Hospitalar Universitario Professor Edgard Santos e todos os pacientes
assinaram o termo de consentimento.

ANALISE ESTATISTICA: As variaveis continuas foram resumidas através de média
e desvio padrdo enquanto as varidveis categoricas foram apresentadas sob forma de
frequéncias simples e relativas. Os pacientes foram estratificados em dois grupos: Com
DE e Sem DE. O teste t de Student foi utilizado para comparar médias e os testes de X2
ou Fisher, conforme indicado, utilizados para comparar propor¢des entre 0s grupos. A
técnica de correlacdo de Spearman foi utilizada para avaliar a correlagcdo entre DE
(IIEF-5) com o grau de comprometimento neurologico (EDSS) e obesidade (IMC). A
regressdo logistica binaria foi utilizada para identificar preditores de DE em pacientes
portadores assintomaticos de HTLV-1. Os resultados foram considerados
estatisticamente significantes quando o valor de P foi < 0,05. A analise estatistica foi
feita com o SPSS verséo 17.0.

Calculo amostral

O tamanho da amostra do estudo foi baseada de acordo com a proporgdo de obesos na
Bahia, segundo dados do Ministério da Saude do Brasil, que é de 17,4% e a estimativa
de individuos infectados pelo HTLV-1 com DE foi de 40%®°. Baseado nesses dados o
tamanho minimo da amostra deve ser de 73 pacientes se a confianca for de 95% e de 51
pacientes se a confianca for de 90%, estabelecida por Lwanga and Lemeshow™.
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RESULTADOS

Um total de 102 pacientes do sexo masculino foram avaliados, 18 foram excluidos do
estudo conforme apresentado na figura 1.

Figura 1. Organograma dos individuos selecionados de acordo com os critérios do
estudo.

102 individuos,
sexo masculino

18 - Individuos Excluidos:
11 - idade > 70 anos
2 - portadores de cancer

2 - ndo ficavam em
ortostase

2- uso de protese
peniana

1- sequela de
poliomielite

84 individuos,
sexo masculino

43 individuos J_ 41 individuos
com DE sem DE

A média de idade dos 84 pacientes avaliados foi de 54 + 10,5 (variando de 18 até 69
anos). A prevaléncia de DE na populacgéo estudada foi de 51,2%. Os pacientes com DE
tinham maior média de idade que os pacientes sem DE (58 + 8,5 contra 49 + 10,5;
P=0,002). Os individuos infectados pelo HTLV-1 foram estratificados em dois grupos
um com DE e outro sem DE e esses grupos foram comparados avaliando idade, IMC,
circunferéncia abdominal elevada, na tabela 1 ja os sintomas neuroldgicos associados ao
HTLV-1 e os fatores de risco para arteriosclerose é mostrado na tabela 2.
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Tabela 1: Aspectos demograficos de 84 individuos infectados pelo HTLV-1,
estratificados para a presenga de disfuncao erétil.

Disfuncéo erétil

Variaveis ComDE (n=43) SemDE (n=41) P
N (%) N (%)

Idade (anos)
<60 23 (53,5) 35 (85,4) 0.002
>60 20 (46,5) 6 (14,6) ’
CA 15 (34,9%) 11 (26,8%) 0,57
IMC
Baixo peso 2 (4,7%) 0 (0,0%)
Normal 18 (41,9%) 16 (39%)
Sobrepeso 14 (32,6%) 14 (34,1%) 0,51
Obesidade 9 (20,9%) 11 (26,8%)

Legenda: DE = disfuncdo erétil; CA elevada circunferéncia abdominal elevada; IMC:
indice de massa corpérea

Tabela 2: Sintomas neuroldgicos e fatores de risco para arteriosclerose de 84 individuos
infectados pelo HTLV-1, estratificados para a presenca de disfuncéo erétil.

Disfuncéo erétil

Variaveis ComDE (n=43) SemDE (n=41) P

N (%) N (%)

Sintomas neurolégicos

Assintomatico 18 (41,9) 37 (90,2)

Provavel HAM/TSP 11 (25,6) 2(4,9) <0,001

HAM/TSP 14 (32,6) 2 (4,9)

FR arterioesclerose

DM 8 (18,6) 1(2,4) 0,03

HAS 16 (37,2) 8 (19,5) 0,12

LDL elevado 10 (23,3) 8 (19,5) 0,87

HDL baixo 17 (39,5) 12 (29,3) 0,44

Triglicerideos elevados 15(34,9) 10 (24,4) 0,41

Sindrome metabdlica 11 (25,5) 4(9,7) 0,08

Legenda: DE = disfungdo eréti;, HAM/TSP = paraparesia espastica tropical
linfoma/leucemia de células T do adulto; FE = fatores de risco; DM = diabetes mellitus;
HAS = hipertensdo arterial sistémica; LDL = lipoproteinas de baixa densidade; HDL =
lipoproteinas de alta densidade.

Dos fatores de risco para a arteriosclerose apenas o DM teve relagdo estatisticamente
significativa com a DE (P=0,030). Avaliando a associacdo entre DE e as manifestacdes
clinicas do HTLV-1, houve relacdo estatisticamente significativa com provavel
HAM/TSP e HAM/TSP (P<0,001). Também houve associacdo de DE com a idade
acima de 60 anos (P=0,002).

24



Associacao entre a DE e a gravidade das lesdes neuroldgicas do HTLV-1 é demonstrada
na figura 2.

Figura 2: Associagdo entre a gravidade da disfuncdo neurologica medida pelo EDSS e o
grau de disfuncdo erétil medido pelo IIEF-5.
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Legenda: IIEF-5: International Index of Erectile Dysfunction; EDSS: Expanded
Disability Status Scale (P<0,001) (R=0,332)

Houve associacdo significativa entre o grau de disfuncdo neuroldgica medido pelo
EDSS com o grau de DE medido pelo IIEF-5 (P<0,001) (Figura 2). Quanto maior foi o
EDSS mais grave foi a DE e mais baixo o valor de I1EF-5.

A associacdo entre DE e o IMC esta representada na figura 3.
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Figura 3: Associacédo entre IMC e IIEF-5.

25 [} OO0DOODOD O OO O o
QO O@mOan O O O O O
o o008 O o

Ty
L
—
O &)
(e8] o
8] &)
107 0 v o0 o]
(8]
o @O o
5 T Ay T = T T T
15,00 20,00 2500 30,00 35,00 40,00 45,00
IMC

Legenda: 1IEF-5: International Index of Erectile Dysfunction; IMC: indice de Massa
Corpérea (P=0,10) (R=0,031)

Né&o foi encontrada associacao entre o grau de funcdo erétil medido pelo IEF-5 com o
IMC (P=0.10) (Figura 3).

Fazendo uma regressdo logistica univariada analisando DE com os dados demogréficos
e os fatores de risco para arteriosclerose foi encontrada uma odds ratio de 5,0 para idade
acima de 60 anos, 9,1 para DM, 2,4 para HAS, 3,1 para sindrome metabdlica e 12,8
para 0s pacientes com sintomas neuroldgicos de HTLV-1 (tabela 3). Sendo que foram
considerados 0s pacientes sintomaticos para HTVL-1 os pacientes com provavel
HAM/TSP e com HAM/TSP.

Tabela 3. Regresséo logistica univariada avaliando a associagdo de disfuncéo erétil e
fatores de risco para arteriosclerose em 84 individuos infectados pelo HTLV-1
estratificados com e sem DE.

Variaveis independentes para OR 95% I.C. P
DE Menor Maior

Idade > 60 years 5.072 1.769 14.541 0.003
DM 9.143 1.089 76.765 0.042
HAS 2.444 0.909 6.575 0.077
Sindrome metabdlica 3.180 0.922 10.969 0.067
Sintomatico HTLV-1 12.847 3.884 42.499 <0.001

Legenda: DE = disfuncg&o erétil; OR= Raz&o de chance; DM = diabetes mellitus; HAS=
hipertencéo arterial sistémica.
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Fazendo uma regressdo logistica multivariada foi encontrado um odds ratio de 4,6 para
idade acima de 60 anos, de 6,3 para HAS, de 22,1 nos sintomaticos para HTLV-1
(figura 4).

Figura 4. Regressao logistica multivariada avaliando a associacdo de disfuncéo eretil e
fatores de risco para arteriosclerose em 84 individuos infectados pelo HTLV-1
estratificados com e sem DE.
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Legenda: OR = Odds Ratio; HAS = hipertensdo arterial sistémica; Sintoméatico HTLV-1
= individuos com provavel HAM/TSP e com HAM/TSP.

Devido a forte associacdo entre DE e as manifestacdes clinicas do HTLV-1, foi feita a
avaliacdo da associacdo de DE com os fatores de risco para disfuncdo erétil nos 55
individuos portadores de HTLV-1 (Tabela 4).

Tabela 4: Aspectos demograficos e clinicos de 55 portadores assintomaticos de HTLV-
1, estratificados para a presenca de disfuncdo erétil.

Disfuncao erétil

Variaveis ComDE (n=18) Sem DE (n=37) P
N (%) N (%)

Idade (anos)
<60 10 (55,6) 31 (83,8)

0,024
>60 8 (44,4) 6 (16,2)
FR arterioesclerose
DM 3 (16,7) 0(0,0) 0,010
HAS 11 (61,1) 8 (21,6) 0,004
LDL elevado 3(16,7,3) 7(18,9) 0,839
HDL baixo 6 (33,3) 12 (32,4) 0,947
Triglicerideos elevados 8(44,4) 10 (27,0) 0,196
Sindrome metabdlica 5 (27,8) 4 (10,8) 0,110
CA elevada 5 (27,8) 10 (27,0) 0,953
IMC
Normal 6 (33,3) 13 (35,1)
Sobrepeso 8 (44,4) 14 (37,8)
Obesidade 4(22,2) 10 (27,0) 0,881
Legenda: DE = disfuncédo erétil;, DM = diabetes mellitus; HAS = hipertensao arterial
sistémica; LDL = lipoproteinas de baixa densidade; HDL = lipoproteinas de alta

27



densidade; CA elevada = circunferéncia abdominal elevada; IMC: indice de massa
corpérea

A média de idade dos 55 pacientes avaliados foi de 53 + 9,3 (variando de 26 até 69
anos). Houve relacdo estatisticamente significante com DE nos individuos com mais de
60 anos (P=0,024), com DM (P=0,010) e HAS (P=0,004). A regressdo logistica
univariada apresentou uma odds ratio de 8,5 para HAS. A DM ndo pode ser avaliada
pois todos os diabéticos do estudo tinham DE e a regressdo logistica ndo consegui
calcular o odds ratio nessa situacao.
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DISCUSSAO

Estudos na literatura mostram que a DE esta relacionada com o HTLV-1 e que existe
uma clara relagdo da DE e a gravidade da DE com o grau de lesdo neurolégica® *. Entre
tanto, esses estudos também demonstram que existem individuos portadores do HTLV-
1 que desenvolvem DE®. DE, na populacdo geral, pode ter origem vascular®,
endécrina®, neurolégica’’ e psicogénica™. Sendo que a causa vascular é a mais
importante e esta associada a lesdes endoteliais secundarias a arteriosclerose™.

O Objetivo do presente estudo foi correlacionar a disfuncdo erétil em individuos
infectados pelo HTLV-1 com fatores de risco para arteriosclerose como a obesidade,
dislipidemia, hipertensdo, diabetes, sindrome metabdlica e comprometimento
neuroldgico do HTLV-1. No estudo foi demonstrado que os fatores de risco para a
arteriosclerose podem contribuir para a DE em individuos infectados pelo HTLV-1
porém a DE apresentou maior associacdo com o grau de disfuncdo neuroldgica dos
individuos.

Ao contrario do que acontece com a populacdo geral em que os fatores de risco para a
arteriosclerose apresentam uma grande influéncia na DE' % no presente estudo
apresentado apenas o DM teve correlagdo com DE. Fazendo a regressdao logistica
univariada foi evidenciado que o DM, HAS e o grau de desenvolvimento neurolégico
tinham forte influéncia na DE desses individuos. Porém ao fazer a regressao
multivariada foi evidenciado que o grau de lesdo neurol6gica secundario ao HTLV-1 foi
o principal fator relacionado com a DE. Os fatores de risco para arteriosclerose tiveram
uma associacao com DE especialmente a HAS porém essa associacao foi mais fraca que
a associacdo da DE com o grau de lesdo neuroldgica secundario ao HTLV-1. Outros
fatores de risco para a arteriosclerose como obesidade®®, dislipidemia®, sindrome
metabdlica® e circunferéncia abdominal®’ aumentada ndo tiveram uma forte relacéo
com a DE. A idade acima de 60 anos, como é demonstrado em estudos avaliando DE na
populacdo geral®, apresentou uma associacdo com DE. Ocorreu, como nos estudos
anteriores avaliando DE na populacédo infectada pelo HTLV-1, uma forte associacdo da
DE com o grau de manifestacdo neuroldgica do HTLV-1 tanto nos individuos com
HAM/TSP como nos com provavel HAM/TSP?. Este fato evidencia que a DE, nessa
populacdo, estd mais relacionada com os fatores de origem neuroldgica causados pelo
HTLV-1 do que com os fatores de origem vascular causada pela arteriosclerose.

Esta descrito na literatura que a DE pode se apresentar em individuos previamente
assintomaticos como sua primeira manifestacdo clinica®. Em individuos portadores de
HTLV-1 era esperado que houvesse uma associacdo maior da DE com os fatores de
risco para a arteriosclerose, ja que essa populacdo ndo apresenta nenhum
comprometimento neuroldgico. Porém essa associacdo ndo foi encontrada no estudo.
Fatores de risco para arteriosclerose como a obesidade, circunferéncia abdominal
aumentada®” %, sindrome metabdlica® e dislipidemia® ndo apresentaram associagdo
com DE. Nos portadores de HTLV-1 houve associa¢do da DE com a idade acima de 60
anos e dos fatores de risco para a arteriosclerose houve associagdo com DM e HAS.
Fazendo a regressao logistica univariada a HAS apresentou uma forte associagdo com a
DE. A DM néo pode ser avaliagdo pela regresséo logistica pois todos os pacientes com
DM tinham DE. Esses dados apontam que a DE nesse grupo especifico pode sinalizar
uma manifestacdo precoce de leséo neurologica.

A DE em individuos infectados pelo HTLV-1 ainda precisa ser melhor estudada é
necessario que sejam feitos novas pesquisas para que sejam descobertas as suas causas.
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A associacdo de DE com o grau de disfungdo neuroldgica j& foi bem descrito e
documentado na literatura®*. Porém deveriam ser realizados estudos mais especificos e
mais objetivos como a utilizacdo da eletroneuromiografia’® para demonstrar mais
precisamente que a lesdo neuroldgica e sua relacdo com a DE sdo secundarios ao
HTLV-1 e afastar outras causas de DE relacionadas a lesGes neuroldgicas secundarias a
outras patologias’®. Existe a necessidade de que sejam avaliadas, em individuos
infectados pelo HTLV-1, se as causas de DE na populacdo geral como a
arteriosclerose®, disfuncdo hormonal® e patologias psicogénicas’™® estdo associadas
com a DE nesse grupo especifico de individuos. O estudo realizado avaliou a associa¢ao
dos fatores de risco para arteriosclerose, uma das principais causas de DE na populagéo
geral®, com a DE em individuos infectados pelo HTLV-1 porém ndo encontrou uma
forte associacdo desses fatores com a DE. E necessarios que sejam feitos estudos mais
especificos para avaliar as artérias penianas desses individuos como estudos utilizando
ultrassonografia com Doppler®® para que seja feita uma avaliagdo mais objetiva do fluxo
sanguineo, da perviedade dessas artérias identificando a real influéncia da
arteriosclerose na DE desses individuos. Devem ser feitos também estudos avaliando a
dosagem sérica de hormdnios como a TT'® e avaliar se existe uma associacdo dos niveis
de TT baixos com DE nesses individuos. Também devem ser feitos estudos avaliando a
influéncia de patologias psicogénicas como a ansiedade a depresséo e a sua associacao
com DE™ nesses individuos ja que o HTLV-1, especialmente na forma HAM/TSP,
pode manifestar sintomas graves, debilitantes, incapacitantes, dores cronicas que podem
levar ao desenvolvimento de distUrbios psicogénicos nos individuos.

O estudo das causas de DE em individuos infectados pelo HTLV-1 vai além de uma
simples investigacdo uroldgica de disfuncdo erétil pois servi como um rastreamento e
um acompanhamento multiprofissional para varias patologias que estdo associadas a
DE. No presente estudo investigando os fatores de risco para a arteriosclerose nos
individuos foi possivel fazer uma avaliacdo clinica ampla um melhor controle,
diagndstico e tratamento de patologias como DM, HAS, obesidade, sindrome
metabolica, dislipidemia, o encaminhamento dos individuos para o tratamento
especializado quando necesséario. Ocorreram alguns ajustes de medicacdo, alguns
diagnosticos de patologias que ainda ndo haviam sido descobertas. Foram identificados
individuos com obesidade, individuos com IMC abaixo do normal e eles foram
encaminhados para fazer uma avaliagdo nutricional e enddcrina. Nos individuos
infectados pelo HTLV-1 nunca havia sido feito um estudo que avaliasse o IMC e a
circunferéncia abdominal dessa populacdo. Esse fato também serviu para alertar sobre
o0s problemas relacionados com a obesidade e o0 baixo peso nesses individuos. No estudo
realizado os 2 pacientes com IMC abaixo do normal eram portadores de HAM/TSP.
Indicando a necessidade de realizar mais estudos avaliando o IMC dos individuos e
associando a outros fatores relacionados a infecgdo pelo HTLV-1 como o grau de
disfungé@o neuroldgica, citocinas e carga proviral. A avaliagdo do IMC é uma avaliagéo
relativamente simples de relativo baixo custo, facil execucdo, permite que sejam
tomadas varias medidas com passar do tempo o0 que torna viavel a realizacdo de estudos
nessa area. Vale lembrar que os individuos infectados pelo HTLV-1 provavel
HAM/TSP e HAM/TSP tende a ser mais sedentarios devido ao quadro clinico da
doenca que em alguns casos impede ou dificulta a movimentacao.

Apesar do estudo ndo mostrar uma forte associacdo da DE com os fatores de risco para
arteriosclerose em individuos infectados pelo HTLV-1, o fato de um individuo
apresentar DE serve de alerta para uma serie de patologias relacionadas com a DE e que
muitas vezes ndo sdo diagnosticadas. Além da contribuicdo cientifica e uroldgica deste
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estudo, houve uma contribui¢do na avaliagdo clinica global dos individuos da coorte e
serve de alerta que a obesidade também esta presente e precisa ser melhor avaliada
nessa populacéo.
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PERSPECTIVAS DE ESTUDO

1- Avaliacdo da artérias penianas utilizando ultrassonografia com Doppler para a
avaliar o fluxo sanguineo dessas artérias em individuos infectados pelo HTLV-1.

2- Avaliacdo com eletroneuromiografia da inervacao peniana relacionada com a
erecdo em individuos infectados pelo HTLV-1.

3- Avaliacdo de fatores enddcrinos relacionados com a erecdo em individuos
infectados pelo HTLV-1.

4- Avaliacdo de fatores psicogénicos relacionados com a disfuncdo erétil em
individuos infectados pelo HTLV-1.

32



CONCLUSOES

1- Dos fatores de risco para a arteriosclerose avaliados apenas a DM e HAS
apresentaram associa¢do com a DE em individuos infectados pelo HTLV-1.

2- A principal associacdo de DE em individuos infectados pelo HTLV-1 sé@o as
manifestagcdes neuroldgicas dessa doenca.
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Evaluation of risk factors for atherosclerosis in HTLV-1 infected patients with
Erectile Dysfunction.

Erectile dysfunction in individuals infected with HTLV-1 is strongly associated with
neurological dysfunctions caused by this disease. However, the main cause of erectile
dysfunction in the general population is arteriosclerosis which leads to a decrease in
blood flow to the corpus cavernosum. The aim of this study was to evaluate whether
there is an association between the risk factors for atherosclerosis with erectile
dysfunction in individuals infected with HTLV-1. Methods: Cross-sectional study with
males infected with HTLV-1 between 18 and 70 years with no history of cancer,
without the use of penile prosthesis and no motor deficit caused by another condition.
Participants of the study subjects were classified into two groups: one group with ED
and a group without ED. These groups were compared and evaluated the relationship
between obesity, increased waist circumference, dyslipidemia, metabolic syndrome,
diabetes mellitus and arterial hypertension. Results: Of the 84 selected individuals 43
had erectile dysfunction and 41 did not. There was a relationship of erectile dysfunction
with diabetes mellitus (P = 0.03), age over 60 years (P = 0.002) and the degree of
neurological dysfunction (P <0.001). Odds ratio 22,1 for symptomic HTLV-1, 6,2 for
HBP and 43 for age more than 60 years. Among the risk factors for atherosclerosis
evaluated in HTLV-1 carriers was association with ED with age over 60 years (P =
0.024) with diabetes mellitus (P = 0.01) and hypertension (P = 0.004). Odds ratio 22,1
for symptomic HTLV-1, 6,2 for HBP and 43 for age more than 60 years. Conclusion:
Neurological impairment is a major cause of erectile dysfunction in individuals infected
with HTLV-1 and risk factors for arteriosclerosis did not have strong relationship with
erectile dysfunction in this population.

Keywords: 1. erectile dysfunction; 2- Human T-lymphotropic virus 1; 3- arteriosclerosis
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ABSTRACT

Objective: Evaluate whether there is an association between the risk factors for
atherosclerosis with ED in individuals infected with HTLV-1. Methods: Cross-
sectional study with males infected with HTLV-1 between 18 and 70 years with no
history of cancer, without the use of penile prosthesis and no motor deficit caused by
another condition. Participants stratified into two groups according to the presence or
absence of ED. These groups were compared in regards to obesity, increased waist
circumference, dyslipidemia, metabolic syndrome, diabetes mellitus (DM) and high
blood pressure (HBP). Results: Of the 84 selected individuals, 43 had ED and 41 did
not. In univariate analysis, there was a significant association between ED and DM (P =
0.03), age > 60 years (P = 0.002) and the degree of neurological dysfunction (P <0.001).
In a multivariate analysis, symptomatic HTLV-1 infection showed the greatest
association with ED (adjusted OR 22.1; 95% CI 5.3-92.3), followed by HBP (adjusted
OR 6.3; 95 CI 1.4-30.5) and age over 60 years (adjusted OR 4.6; 95% CI 1.3-17.3). In
the subgroup of patients with asymptomatic HTLV-1 infection, ED was associated with
age > 60 years (P = 0.024), DM (P = 0.01) and HBP (P = 0.004). Conclusion:
Neurological impairment is the major cause of ED in individuals infected with HTLV-1.
However, traditional risk factors for atherosclerosis remain associated with ED in this
population, especially among the subgroup of individuals with asymptomatic HTLV-1
infection.
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INTRODUCTION

The human T cell lymphotropic virus type 1 (HTLV-1) was identified in 1980, and is
the etiological agent of HTLV-1 associated myelopathy, also known as tropical spastic
paraparesis (HAM/TSP), and of the adult T cell leukemia/lymphoma?. It is estimated
that about 5 to 10 million people are infected by HTLV-1 worldwide mainly on
southwestern Japan, the Caribbean, Africa and South and Central and America®.

Only a minority of infected patients develop HAM/TSP that is caused by a progressive
inflammatory response and demyelination of the spinal cord® °. The neurological
injuries also lead to other symptoms, such as decreased strength, pain and spasticity in
the lower limbs and sphincter disorders® ’. Urinary symptoms, mainly of overactive
bladder (OAB), occur in up to 20% of the HTLV-1 infected subjects who do not fulfill
the diagnosis of HAM/TSP? is observed in up to 50% of infected individuals. In a study
evaluating the frequency of erectile dysfunction (ED) in this population, it was shown
that ED was present in 35% of HTLV-1 carriers, in 79% of patients with probable
HAM/TSP and in 93.7% of patients with HAM/TSP®.

While there is a clear relationship between ED and the degree of neurological
impairment in HTLV-1, ED may also occur in HTLV-1 infected subjects without
neurologic manifestations. In the general population, age, atherosclerosis and diabetes
mellitus (DM) are the most important risk factors for ED. Atherosclerosis leads to
occlusive vessel phenomena that impair adequate blood flow to the penile arteries and
micro vessels of the cavernous bodies, resulting in ED®*. Studies evaluating the
intensity of the blood flow in the penile arteries by Doppler ultrasonography
demonstrate that atherosclerosis of these arteries correlates with decreased blood flow
and ED® '3 Atherosclerosis has been recognized as an inflammatory illness and
1H5TLV-1 is associated with an exaggerated production of pro-inflammatory cytokines™

As ED is documented in individuals infected with HTLV-1 without evidence of
neurological damage and atherosclerosis is a major cause of ED in the general
population, we evaluated if there was an association between ED and traditional risk
factors for atherosclerosis, such as DM, high blood pressure (HBP), dyslipidemia,
metabolic syndrome and obesity in individuals infected with HTLV-1.

MATERIALS AND METHODS

Design and population

This is a cross sectional study conducted in the multidisciplinary HTLV-1 clinic of the
University Hospital of the Federal University of Bahia. Patients were enrolled between
January 2013 and June 2015. Inclusion criterion was a positive ELISA test for HTLV-1
confirmed by Western blot. Exclusion criteria were age < 18 or > 70 years, history of
cancer, use of penile prosthesis, a motor deficit due to other neurologic disorders.
Definition of Variables

Evaluation of neurologic impairment and clinical forms of HTLV-1 infection: the
degree of neurological impairment of the participants was evaluated by the Osame's
motor disability scale (ODMS) and the expanded disability status scale (EDSS)®.
Individuals with Osame = 0 and EDSS = 0 were considered HTLV-1 carriers, or
asymptomatic from a neurologic standpoint. Probable HAM/TSP was defined according
to Castro-Costa classification'’. These patients had ODMS = 0 and EDSS > 0 and < 3.
Patients with HAM/TSP had ODMS > 1 and EDSS > 3 had HAM/TSP"'. Patients with
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probable HAM/TSP or HAM/TSP were considered to have symptomatic HTLV-1
infection.

Evaluation of erectile function: The international index of erectile function (I1EF-5) was
used to evaluate the degree of ED. It is a self-applied questionnaire with results ranging
from 5 to 25. Individuals with IIEF-5 greater than 21 are considered to have normal
erectile function. Individuals scoring 5 to 7 points are have severe ED, 8 to 11 =
moderate, 11-16 = moderate light and 17-21 light ED™.

Definition of atherosclerosis risk factors: DM and HBP? were defined by clinical
history or documentation of fasting blood sugar > 125 mg/dl or higher than 175mg/dI
after a meal and blood pressure higher than 140 / 85 mmHg. Hypercholesterolemia was
defined as total cholesterol levels greater than 200 mg/dI*" % low high density
lipoprotein (HDL) cholesterol when levels were lower than 40 mg/dI** %% and high low
density lipoprotein (LDL) when levels were higher than 150 mg/dlﬂ' 22
Hypertriglyceridemia was defined as triglycerides higher than 150 mg/dI** % in blood
collected after 10-12 hours of fasting. Overweight and obesity were determined by the
body mass index (BMI) and waist circumference®® %. The waist circumference was
measured between the iliac crest and the last rib with the individual in the standing
position. Increased waist circumference was defined as greater than 102 cm. The BMI
was calculated by dividing the patient's weight by the square of height. Values ranging
from 18.5 kg/m2 to 24.9 kg/m2 were considered normal, 25.0 kg/m2 to 29.9 kg/m2 =
overweight, and above 30 kg/m2 = obesity®”. Metabolic syndrome was defined by the
presence of 3 out of the following 5 criteria: HBP; increased abdominal fat (abdominal
circumference greater than 102 cm in men); serum level of HDL cholesterol lower than
40 mg/dl; serum fasting glucose above 100 mg/dl; triglycerides above 150mg/dl.

Ethical issues

This study was approved by the Research Ethics Committee of the Federal University of
Bahia, University Hospital, and all patients provided a written informed consent.
Statistical analysis

Continuous variables were expressed as mean and standard deviation while categorical
variables were presented as absolute and relative frequencies. Patients were stratified
into two groups according to the presence or absence of ED. The Student’s t test was
used to compare means and X2 or Fisher's exact test, as indicated, were used to compare
proportions between groups. The Spearman’s correlation technique was used to evaluate
the correlation between ED and the degree of neurological impairment (EDSS) and
between ED and obesity (BMI). A binary logistic regression analysis was conducted to
identify predictors of ED in symptomatic and asymptomatic patients with HTLV-1. The
results were considered statistically significant when P < 0.05 in final analyses. All
statistical analyses were performed using SPSS version 17.

RESULTS

A total of 102 male patients were evaluated and 18 were excluded because they were
older than 70 years, 11 due to cancer, 2 failed to stay standing, 2 had penile prosthesis
and 1 patient had neurologic impairment due to poliomyelitis. The mean age + standard
deviation of the 84 participants was 54 + 10.5 years, and the overall frequency of ED
was 51.2%. Table 1 shows the demographic, clinic and laboratory data of 84 HTLV-1
infected subjects stratified by the presence or absence of ED. ED was significantly
associated with age > 60 years, degree of neurologic involvement and DM but not with
HBP, high LDL, low HDL, high triglycerides, metabolic syndrome or BMI.

To further explore the risk factors for ED among HTLV-1 infected subjects, we
conducted univariate and multivariate logistic regression analyses. On univariate

45



analyses (Table 2),symptomatic HTLV-1 infection showed the greatest association with
ED, followed by DM and age > 60 years; metabolic syndrome and HBP showed a trend
but were not statistically significantly associated with ED. In the multivariate analysis,
symptomatic HTLV-1 infection remained the most important risk factor for ED
(adjusted OR 22.1; 95% CI 5.3-92.3), followed distantly by HBP (adjusted OR 6.3; 95
Cl11.4-30.5) and age > 60 years (adjusted OR 4.6; 95% CI 1.3-17.3). (Figure-1)

Because of the strong association between ED and neurologic manifestations of HTLV-
1, we decided to evaluate if there was an association of risk factors for atherosclerosis
with ED in the 55 subjects who had asymptomatic HTLV-1 infection (Table 3). The
mean age of these 55 subjects was 53.5 + 9.3 (range, 26 to 69 years). There was an
association of ED with age > 60 years (P = 0.02), DM (P = 0.01) and HBP (P = 0.004).
However there was no association of ED with dyslipidemia, metabolic syndrome or
BMI

DISCUSSION

HAM/TSP is a severe disease caused by HTLV-1 but it only occurs in a small
percentage of infected individuals®*. However, evidence has been accumulated in the
last 10 years that a large percentage of HTLV-1 infected individuals have other clinical
manifestations®. Previous studies have shown a strong association between ED and
HTLV-1 infection. Moreover a large percentage of HTLV-1 infected individuals have
severe or moderate ED®,

While it is clear that the prevalence of ED increases with the degree of neurologic
disability, there is a large number of HTLV-1 infected subjects who do not have
neurologic manifestations and have ED*. However ED is a frequent complaint in the
general population in whom the main cause of ED is atherosclerosis and its risk factors,
such as dyslipidemia, increase in abdominal circumference, obesity, HBP and DM?.
Herein, we showed that although atherosclerosis may contribute to the ED observed in
HTLV-1, the main cause of ED in these individuals is neurologic disease.

In a Brazilian study with individuals without HTLV-1, it was observed that 52% of men
40 to 70 years old had some degree of ED®. The pathophysiology of ED can be
vascular, neurogenic, psychogenic and endocrine?”. Erection is a vascular event and
atherosclerosis is the main cause of ED?’. The prevalence of ED increase with age and
in subjects over 70 years old the prevalence of ED is up to 80%%°. Atherosclerosis also
increases with age and the risk factors for atherosclerosis as dyslipidemia, metabolic
syndrome, obesity, diabetes and HBP are highly associated with ED?*°. In the present
study, when the whole sample of HTLV-1 infected subjects was evaluated regarding ED
and risk factors for atherosclerosis, the only association with ED was DM but it only
occurs in 10% of the studied patients. There was no association of ED with high LDL,
low HDL, high triglycerides, abdominal circumference or obesity. In the multivariate
logistic regression model, the association between DM and ED was lost. In this
analysis, symptomatic HTLV-1 increased the odds of ED 22 times, while HBP and age
> 60 years increased those odds by 6.3 and 4.6 times, respectively. This finding
reinforces the findings of previous studies linking ED with the degree of neurological
manifestations of HTLV-1°,

It has been estimated that only 10-19% of ED is neurogenic®!. However in HTLV-1 ED
was strongly associated with the degree of neurologic disease®. As a large number of
HTLV-1 infected subjects considered as HTLV-1 carriers also have ED, we investigated
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if there was an association between risk factors for atherosclerosis in the HTLV-1
carriers. When this subgroup was evaluated, we found that age > 60 years, DM and
HBP were associated with ED. However, there was no association between ED with
dyslipidemia, metabolic syndrome and obesity.In a study comparing HTLV-1 carriers
referred predominantly from blood bank with seronegative controls, the prevalence of
ED was higher in subjects infected with HTLV-1?°. The cause of ED in HTLV-1
carriers has not been completely understood, but it has been documented that ED can be
the first sign of HAM/TSP*. Moreover there is an association between ED and HTLV-1
pro-viral load and a great association between ED and urinary manifestations in patients
who do not fulfill the criteria for HAM/TSP. 1t is known that only a small percentage
of patients with overactive bladder the more common urinary manifestations in HTLV-1
develop HAM/TSP* %, Therefore it is also possible that neurologic damage in the spinal
cord not sufficient to induce other neurologic manifestations may be the cause of ED in
HTLV-1%,

Conclusion

Individuals infected with HTLV-1 have a high prevalence of ED, which is mostly
caused by neurological damage. However, traditional risk factors for atherosclerosis
remain associated with ED in this population, especially among the subgroup of
individuals with asymptomatic HTLV-1 infection.
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Figure Legends

Table 1. Demographic, clinic and laboratory data from 84 HTLV-1 infected subjects
stratified by the presence or absence of ED.

Foot Note: Legend: ED = erectile dysfunction; HAM / TSP = HTLV-associated
myelopathy / tropical spastic paraparesis; DM = diabetes mellitus; HBP = high blood
pressure; LDL = low density lipoproteins; HDL = high density lipoproteins; BMI: body
mass index.

Table 2. Risk factors for ED among 84 HTLV-1 infected subjects by univariate logistic
regression.

Foot Note: ED = erectile dysfunction; OR = Odds Ratio; C.l. = confidence interval; DM
= diabetes mellitus; HBP= high blood pressure

Table 3. Association between erectile dysfunction and risk factors for atherosclerosis in
55 HTLV-1 infected subjects without neurologic disease.

Foot Note: ED = erectile dysfunction; DM = diabetes; LDL = low density lipoproteins;
HDL = high density lipoproteins; CA high = high waist circumference; BMI: body mass
index

Figure 1. Risk factors for ED among 84 HTLV-1 infected subjects by multivariate
logistic regression
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Table 1

Erectile dysfunction

Variables Yes (n =43) No (n =41) P

n (%) n (%)

Age (years)

<60 23 (53.5) 35 (85.4)

> 60 20 (46.5) 6 (14.6) 0003

Clinic forms of HTLV-1 infection

Asymptomatic 18 (41.9) 37 (90.2)

Probable HAM/TSP 11 (25.6) 2(4.9) <0.001

HAM/TSP 14 (32.6) 2 (4.9

Risk factors for atherosclerosis

DM 8 (18.6) 1(2.4) 0.03

HBP 16 (37.2) 8 (19.5) 0.12

High LDL 10 (23.3) 8 (19.5) 0.87

Low HDL 17 (39.5) 12 (29.3) 0.44

High triglycerides 15 (34.9) 10 (24.4) 0.41

Metabolic syndrome 11 (25.5) 4(9.7) 0.08

Abdominal circumference 15 (34.9) 11 (26.8) 0.57

BMI

Low weight 2(4.7) 0(0.0)

Normal 18 (41.9) 16 (39) 051

Overweight 14 (32.6) 14 (34.1)

Obesity 9 (20.9) 11 (26.8)
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Table 2

Independent variables OR S%C.l. P
Lower Upper

Age > 60 years 5.072 1.769 14.541 0.003

DM 9.143 1.089 76.765 0.04

HBP 2.444 0.909 6.575 0.07

Metabolic syndrome 3.180 0.922 10.969 0.06

Symptomatic HTLV-1 12.847 3.884 42.499 <0.001
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Table 3

Erectile dysfunction

Variables Yes (n =18) No (n =37) P

n (%) n (%)

Age (years)

<60 10(55.6) 31(83.8) 0.02

>60 8 (44.4) 6(16.2)

Risk factors for atherosclerosis

DM 3(16.7) 0 (0.0 0.01

HBP 11 (61.1) 8 (21.6) 0.004

High LDL 3(16.7.3) 7 (18.9) 0.83

Low HDL 6 (33.3) 12 (32.4) 0.94

High triglycerides 8 (44.4) 10 (27.0) 0.19

Metabolic syndrome 5 (27.8) 4 (10.8) 0.11

Abdominal circumference 5 (27.8) 10 (27.0) 0.95

BMI

Normal 6 (33.3) 13 (35.1)

Overweight 8 (44.4) 14 (37.8) 0.88

Obesity 4(22.2) 10 (27.0)
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Consideracdes Finais

Existem alguns estudos que descrevem a associacao da disfuncdo erétil com o grau de
manifestacdo neurolégica do HTLV-1. Porém ndo existem estudos associando a
disfuncéo erétil com os outros fatores de risco para a disfuncédo erétil em individuos
infectados pelo HTVL-1. Neste estudo, foi avaliado a associada da disfuncéo erétil com
a arteriosclerose que é um dos principais fatores de risco para a disfuncédo eretil na
populagéo geral. Este estudo torna-se importante por relatar que a arteriosclerose nao
tem muita associacdo com a disfuncéo erétil e que o grau de manifestacdo neuroldgica
tem maior relacdo com a disfuncao erétil nessa populacao especifica.
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Anexos:
Anexo -1: IIEF-5: Indice Internacional de Fungo erétil:

1 — Com que freqiiéncia vocé consegue uma erecdo durante a atividade sexual?

0 = Ndo tentei ter relagéo sexual

1 = Quase nunca / Nunca

2 = Poucas vezes (muito menos que a metade das vezes)

3 = Algumas vezes (aproximadamente metade das vezes)

4 = Na maioria das vezes (muito mais que a metade das vezes)
5 = Quase sempre / Sempre

2 — Quando vocé tem erecdes apds estimulo sexual, com que freqiiéncia suas erecoes
sdo suficientemente rigidas para penetracéo?

0 = Ndo tentei ter relagéo sexual

1 = Quase nunca / Nunca

2 = Poucas vezes (muito menos que a metade das vezes)

3 = Algumas vezes (aproximadamente metade das vezes)

4 = Na maioria das vezes (muito mais que a metade das vezes)
5 = Quase sempre / Sempre

3 — Quando vocé tentou ter uma relagdo sexual, com que frequiéncia vocé conseguiu
penetrar sua companheira?

0 = Ndo tentei ter relacéo sexual

1 = Quase nunca / Nunca

2 = Poucas vezes (muito menos que a metade das vezes)

3 = Algumas vezes (aproximadamente metade das vezes)

4 = Na maioria das vezes (muito mais que a metade das vezes)
5 = Quase sempre / Sempre

4 — Durante a relacdo sexual, com que freqiiéncia vocé consegue manter a erecdo depois
de ter penetrado sua companheira?

0 = Ndo tentei ter relacédo sexual

1 = Quase nunca / Nunca

2 = Poucas vezes (muito menos que a metade das vezes)

3 = Algumas vezes (aproximadamente metade das vezes)

4 = Na maioria das vezes (muito mais que a metade das vezes)
5 = Quase sempre / Sempre
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5 — Durante a relacdo sexual, qual seu grau de dificuldade para manter a ere¢do até
completar a relagéo sexual?

0 = Ndo tentei ter relacédo sexual

1 = Quase nunca / Nunca

2 = Poucas vezes (muito menos que a metade das vezes)

3 = Algumas vezes (aproximadamente metade das vezes)

4 = Na maioria das vezes (muito mais que a metade das vezes)
5 = Quase sempre / Sempre
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Anexo -2: ESCALA EXPANDIDA DO ESTADO DE INCAPACIDADE - EDSS

ESCORE EDSS
Escore | Caracteristicas Escore
Total

0 E xame neuroldgico nonn al (todos oz SF grau O; cerehral, grau 1 aceitével)

1,0 Sem incapacidade (1 5F grau 1)

15 Sem incapacidade (2 5F grau 1)

20 Incapacidade minima em 1 SF (1 SF grau 2, outrozgrau 0 ou 1)

25 Incapacidade minima em 2 5F (2 5F grau 2, outroz grau 0 ou 1)

3n Incapacidade moderada em 1 SF (1 SF grau 3, outroz grau 0 ou 1) ou
incapacidade discreta em 3 ou 4 SF (34 SF grau 2, outros grau 0 ou 1),

Deam bulando plenamente.

35 Deam bulagdo plena, com incapaddade moderads em 15F (1 5F grau 3) e
1ou2SF grau 2, ou 25F grau 3; ou 5 SF grau 2 (outros 0 ou 1)

4.0 Deatn bulagdo plens, sté 500 m sem sjuda ou descanso (1 SF grau 4,
outroz Oou 1)

45 Deam bulagdo plena, sté 300 m sem ajuda ou descanso. Com slgumsa
limitacio da atividade ou requer assigténda minima (1 SF grau 4, outros 0
ou 17

50 Deam bulagdo sté 200 m sem ajuds ou descanso. Limitagdo nas
atividades diaras [ equivalentes sio0 1 5F grau 5, outros 0 ou 1; ou
combinacio de graus menores excedendo o escore 4.0)

55 Deam bulaggo sté 100 m sem ajuds ou descanso. Incapaddade im pedindo
atividades plenas didrias (equivalentes =80 15F grau 5, outroz 0 o 1; ou
combinacdes de graus menores excedendo o escore 4.0)

B0 Azzizténcia intennitente ou com auxdlio unilateral constante de bengala,
muleta ou suporte (equivalentes sAo mais gque 2 5F graus 3+)

65 Azzizténoa bilateral (equivalentes 280 mais gue 2 SF graus 3+)

7.0 M&o anda S m mesmo com ajuda. Redrito a cadeira de rodasz. Transfere
da cadeira pars cam a (eguivalentes sdo combinagdes com mais gue 1 SF
4+ ou piramidal grau 5 isoladamente )

75 Consedue apenas dar pouco s passos. Restito & cadeira de rodas.

Mecessita ajuda para transferir-s2 (eguivalentes so com binagdes com
mais gque 1 SF grau 4+
Escore | Caracteristicas Escore
Total

a0 Restrito a0 leito, mas pode ficar fora da cama. Retém fungdes de
autocuidado; bom usD dos bragos (eguivalentes s8o com binacdes de
warios SF ograu 44)

85 Restrito a0 leito congtantem ente. Retém algum ss funcdes de sutocuidade
e dos bragos (equival entes sfo combinagdes de wirios SF grau 4+)

9 P acierte incapacitado no leito. Pode comunicar, ndo come, ndo deglute
(equivalentes & a maioria de SF arau 44)

= P acierte totalmente incapacitado no leito. M&o comunica, ndo com e, nao
deglute (equivalentes sfo guase todos de SF grau 44

10 Maotte por esclerose mutipla

TOTAL
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Eric Klein, MD
Editor-in-Chief, UROLOGY
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Cleveland, OH 44195

Dear Editor,

Enclosed please find the file of the manuscript “Risk factors for atherosclerosis in
HTLV-1 infected patients with erectile dysfunction”, to be submitted for publication in
Urology. This study is original and has not been and will not be submitted for publication
elsewhere while under evaluation by Urology. We declare that there is no relationship or
support which might be perceived as constituting a conflict of interest. Moreover, we
confirm that all authors participated in the study and concur with the submission and agree

with subsequent revisions submitted by the corresponding author.

Sincerely yours,
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Edgar M. Carvalho Rosana C. P. de Andrade José A. Neto
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GUIDE FOR AUTHORS

We now differentiate between the requirements for new and revised submissions. You may choose to
submit your manuscript as a single Word or PDF file to be used in the refereeing process. Only when
your paper is at the revision stage, will you be requested to put your paper in to a 'correct format'
for acceptance and provide the items required for the publication of your article.

To find out more, please visit the Preparation section below.

INTRODUCTION

Manuscripts submitted to UROLOGY will receive a timely review and the journal strives to provide
authors with a decision within 30 days of submission as long as all reviews have been received.
Accepted manuscripts will be published within six months of the date of final acceptance (except
where noted otherwise) provided all production materials have been delivered to the Editorial Office.

1. AMBULATORY, OFFICE-BASED, and GERIATRIC UROLOGY: This section features manuscripts
relating to the innovative practice of office urology, advances in ambulatory surgery, as well as
socioeconomic issues important to the practicing urologist across all age groups, including the elderly.

2. AUTHOR REPLY (TO EDITORIAL COMMENT) is solicited by the Editor and should not be submitted
without prior invitation.

3. BASIC and TRANSLATIONAL SCIENCE: This section will focus on original basic and translational
science work related to all aspects of urology.

4. BIOGRAPHY: An original manuscript with a detailed description of a person who has contributed
significantly to the field of urology.

5. BOOK REVIEW: These are solicited by the Editor, will go through the peer review process, and will
cover recently published books in the field of Urology.

6. COMMENTARY: A mini-review article that highlights the importance of a particular topic and provides
recently published supporting data.

7. EDITORIAL COMMENTS: are solicited by the Editor and should not be submitted without prior
invitation.

8. EDUCATION: This section features manuscripts covering topics on the instruction of physicians
and or patients.

9. ENDOUROLOGY and STONES: This section features manuscripts relating to endourologic
approaches to the diagnosis of stones and other urologic diseases.

10. FEMALE UROLOGY: This section will focus on original work on all aspects of female urology.

11. GRAND ROUNDS: This section, which is solicited by the Editor, will incorporate the format of
Grand Rounds at most hospitals throughout the world where an interesting case is presented, most
often with radiologic, surgical, and pathologic findings, followed by a discussion. Medical students,
residents, fellows and junior faculty are particularly encouraged to prepare submissions to this new
section in UROLOGY. In addition, a senior person from the institution will be required to submit an
accompanying discussion concerning diagnosis and management, as would be the case at regular
hospital grand rounds. When appropriate, an editorial comment may be added by the editors. A photo
of the contributing student/resident will be published along with the article. Please refer to Elsevier's
general artwork instructions, located here: http://www.elsevier.com/author-schemas/artwork-and-
media-instructions

12. HEALTH SERVICES RESEARCH: This section features manuscripts relating to all aspects of research
in health outcomes for urology related procedures, treatments, diseases, and conditions.
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13. IMAGES IN CLINICAL UROLOGY: Concise, one-page pictorial description of a unique case.

14. INFECTIOUS DISEASES: This section will feature manuscripts relating to infectious diseases in
all areas of urology.

15. INFERTILITY: This section will focus on original work on all aspects of male and/or female infertility.
16. LETTER-FROM-THE-EDITOR: Periodic messages from the Editor on timely topics.

17. LAPAROSCOPY and ROBOTICS: This section features manuscripts relating to laparoscopic and
robotic surgery for all urologic diseases.

18. LETTERS-TO-THE-EDITOR: Short communications regarding recent articles or comments on
timely topics in letter form that should be supported by relevant references. Authors of the cited
article will have the opportunity to read and reply to the letter. All LETTERS TO THE EDITOR must
be submitted within one month of the publishing date of the cited article. Letters if accepted will be
published as space permits.

19. MALE SEXUAL DYSFUNCTION: This section will focus on original work related to male sexual
dysfunction including erectile dysfunction, peyronie's disease, priapism, and ejaculatory dysfunction.

20. MEDICAL ONCOLOGY: This section features original work relating to non-surgical aspects of
urologic malignancies.

21. ONCOLOGY: This section will highlight articles relating to diagnosis and surgical management of
urologic cancers.

22. PEDIATRIC CASE REPORTS: Unique cases demonstrating concepts of diagnosis and management
in children that are relevant to the practicing urologist. Accepted manuscripts will be published in
their entirety electronically at http://www.goldjournal.net and also in the print edition.

23. PEDIATRIC UROLOGY: This section will feature original work relating to all aspects of pediatric
urology.

24. POINT- COUNTERPOINT: This section is solicited by the Editor and will present opposite points of
view on current topics in all aspects of urology related to diagnosis, treatment, and management.

25. PROSTATIC DISEASES AND MALE VOIDING DYSFUNCTION: This section will feature original work
relating to all aspects of prostatic diseases (NOTE: Articles dealing with the diagnosis or treatment of
prostate cancer should be submitted to the "Oncology" section)

26. RAPID COMMUNICATION: Manuscripts that are extremely timely, of utmost importance, and which
the Editor deems warrant rapid publication. Two expert consultants will review these manuscripts
within 48 hours and the authors will receive notification of the status within 72 hours. The manuscript
will be published in the next available issue of UROLOGY. The submission/processing fee for a Rapid
Communication Article is $300. Payment may be made via credit card or check (please make checks
payable to: Elsevier). Payment must be received prior to beginning the review process. Manuscripts
that the Editorial Board believes do not warrant rapid communication will have the submission fee
returned and the authors may choose to have the manuscript continue with the standard 30-day
UROLOGY review process. Manuscripts processed as a Rapid Communication that are not found
acceptable for publication will NOT have the submission fee returned. Please note that this opportunity
is for RAPID COMMUNICATION of important timely findings and does not represent a means to obtain
a RAPID REVIEW.

27. RECONSTRUCTIVE UROLOGY: This section features articles relating to all aspects of reconstructive
urology, including urinary diversion and undiversion, bladder augmentation, and urethral and penile
surgery and reconstruction.

28. REVIEW ARTICLE: This is a comprehensive article that covers timely urologic topics of clinical
relevance and must be well referenced. These articles should serve as a source for the practicing
urologist and resident-in-training of current information on a clinically useful subject. REVIEW
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ARTICLES are pre-screened by the Editor and should not be submitted without prior written approval.
Please send a summary of your proposed review article to: goldjournal@ccf.org. The Editor will review
the summary and decide if the article should be submitted. If the Editor is interested, a formal
invitation will be sent to the authors to submit the manuscript online in EES.

30. SURGEON'S WORKSHOP: Short, concise articles plus photos and/or drawings on "how I do it"
techniques.

31. SURGICAL TECHNIQUES IN UROLOGY: This section should represent clear descriptions of complex
surgical procedures with excellent pictorial illustration.

32. TECHNOLOGY and ENGINEERING: This section will feature original work relating to the technical
aspects of a cutting edge technology or reports the initial laboratory or clinical experience with a
strong technology or engineering emphasis.

33. UPDATE: This shorter review-type article covers current urologic topics of clinical relevance. These
articles serve as an update of current information on a clinically useful subject. UPDATES are solicited
by the Editor and should not be submitted without prior written approval.

34. UROLOGIC CONGENITALISM: This section features manuscripts that focus on transitioning
children born with complex genitourinary malformations into adulthood and the associated medical
and psychological problems.

urotable.JPG

Submit manuscripts to the UROLOGY Editorial Office via the Elsevier Editorial system (EES): http://
ees.elsevier.com/url/ > Submit Paper. All correspondence regarding submitted manuscripts will be
handled via e-mail through EES. Send all other correspondence to:

Eric Klein, MD

Editor-in-Chief, UROLOGY

Glickman Urologic and Kidney Institute, Q10
9500 Euclid Ave

Cleveland, OH 44195

Phone: 216-445-6664/216-445-9738 (Editorial Office)
Fax: 216-636-5104
E-mail: goldjournal@ccf.org

BEFORE YOU BEGIN

Peer Review:

Manuscripts will be reviewed by internationally recognized experts on the subject. When relevant, a
biostatistician, radiologist, or pathologist consultant will also review the manuscript. The reviewers will
be blinded to the names of the authors and the institution from which the manuscripts have been sent.

Authorship:

Authorship should be finalized during the submission process. Please ensure that all authors are listed
and in the correct order, because changes are not permissible once the accepted manuscript goes
into production.

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential conflicts of interest
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. If there are no conflicts of interest then
please state this: 'Conflicts of interest: none'. See also https://www.elsevier.com/conflictsofinterest.
Further information and an example of a Conflict of Interest form can be found at:
http://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing.
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Authors should also disclose conflict of interest with products that compete with those mentioned in
their manuscript. The Editor will discuss with the authors on an individual basis the method by which
any conflicts of interest will be communicated to the readers.

The second page of each manuscript should acknowledge research support (from funding agencies
or industry) and disclose any potential financial conflicts of interest for each author. Any meaningful
affiliation or involvement, either direct or indirect, with any organization or entity with a direct
financial interest in the subject matter or materials discussed (e.g., employment, consultancies,
grants, honoraria) must be disclosed. Specifics of the disclosure will remain confidential. If
deemed appropriate by the Editor, a general statement regarding disclosure will be included in the
Acknowledgment section of the manuscript. The Acknowledgment section must also reveal all sources
of support for the work, both financial and material. If no financial conflict of interest is identified,
'none' should be written next to the author's name. Note: If the manuscript is accepted for publication,
a summary of the relevant information will be transferred to the "Support" and "Financial Disclosure"
sections of the Acknowledgements.

Manuscripts will be accepted for consideration with the understanding that they are contributed
solely to UROLOGY, have never before been published, nor submitted simultaneously elsewhere, and
become the property of the publisher. The publisher is not responsible for the loss of manuscripts
through circumstances beyond its control.

Manuscripts are subject to editorial modification to bring them into conformity with the style of the
journal. Statements in articles or opinions expressed by any contributor in any article, including
changes made by the copy editor, are not the responsibility of the editors or the publishers.

Submission of an article implies that the work described has not been published previously
(except in the form of an abstract or as part of a published lecture or academic thesis or as an
electronic preprint, see https://www.elsevier.com/sharingpolicy), that it is not under consideration
for publication elsewhere, that its publication is approved by all authors and tacitly or explicitly by the
responsible authorities where the work was carried out, and that, if accepted, it will not be published
elsewhere in the same form, in English or in any other language, including electronically without
the written consent of the copyright-holder. To verify originality, your article may be checked by the
originality detection service CrossCheck https://www.elsevier.com/editors/plagdetect.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (for
more information on this and copyright, see https://www.elsevier.com/copyright). An e-mail will
be sent to the corresponding author confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations
(please consult https://www.elsevier.com/permissions). If excerpts from other copyrighted works are
included, the author(s) must obtain written permission from the copyright owners and credit the
source(s) in the article. Elsevier has preprinted forms for use by authors in these cases: please consult
https://www.elsevier.com/permissions.

For open access articles: Upon acceptance of an article, authors will be asked to complete an 'Exclusive
License Agreement' (for more information see https://www.elsevier.com/OAauthoragreement).
Permitted third party reuse of open access articles is determined by the author's choice of user license
(see https://www.elsevier.com/openaccesslicenses).

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. For more
information see https://www.elsevier.com/copyright.
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Elsevier has established a number of agreements with funding bodies which allow authors
to comply with their funder's open access policies. Some authors may also be reimbursed
for associated publication fees. To learn more about existing agreements please visit
https://www.elsevier.com/fundingbodies.

After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

This journal offers authors a choice in publishing their research:

Open access

¢ Articles are freely available to both subscribers and the wider public with permitted reuse

e An open access publication fee is payable by authors or on their behalf e.g. by their research funder
or institution

Subscription

e Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs (https://www.elsevier.com/access).

e No open access publication fee payable by authors.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For open access articles, permitted third party (re)use is defined by the following Creative Commons
user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The open access publication fee for this journal is USD 3000, excluding taxes. Learn more about
Elsevier's pricing policy: http://www.elsevier.com/openaccesspricing.

Authors can share their research in a variety of different ways and Elsevier has a number of green
open access options available. We recommend authors see our green open access page for further
information (http://elsevier.com/greenopenaccess). Authors can also self-archive their manuscripts
immediately and enable public access from their institution's repository after an embargo period. This
is the version that has been accepted for publication and which typically includes author-incorporated
changes suggested during submission, peer review and in editor-author communications. Embargo
period: For subscription articles, an appropriate amount of time is needed for journals to deliver
value to subscribing customers before an article becomes freely available to the public. This is the
embargo period and it begins from the date the article is formally published online in its final and
fully citable form.

This journal has an embargo period of 12 months.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Manuscripts must be submitted via the Elsevier Editorial System (EES) website for this journal,
go to http://ees.elsevier.com/url and select "Submit Paper". You will be guided stepwise through
the creation and uploading of the various files and data. Once the uploading is done, the
system automatically generates an electronic (PDF) proof, which is then used for reviewing. All
correspondence regarding submitted manuscripts will be handled via e-mail through EES. The
article must be typed in 12-point type, double-spaced with one-inch margins with all
pages numbered consecutively. The file should follow the general instructions on style/
arrangement. The file should use the wrap-around end-of-line feature, i.e., returns at the end of
paragraphs only. Place two returns after every element, such as title, headings, paragraph. The
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Title page must contain the complete list of authors, the corresponding author with his/her contact
information, and the word counts for the Abstract and for the manuscript text (do not include
references or figure legends); and a list of 4-6 key words. Unless specifically indicated in the various
categories listed, each manuscript should contain an Abstract and Introduction, Material and Methods,
Results, Comment, and Conclusions sections. Structured Abstracts should be 250 words or less and
divided into four sections with the subheadings: (1) Objectives, (2) Methods, (3) Results, and (4)
Conclusions. **The OBJECTIVE in an abstract must always begin with "To...", as per journal style.
Using lower-case superscript letters, link each author with the appropriate affiliation. Manuscripts
with incorrect format or that are over maximum length will be returned unreviewed for modifications
(see table for correct format/length).

Submit your article

PREPARATION

Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

There are no strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to correct.

There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.

Divide the article into clearly defined sections.

The Title page must contain the complete list of authors, the corresponding author with his/her
contact information, and the word counts for the Abstract and for the manuscript text (do not include
references or figure legends); and a list of 4-6 key words.

Use of word processing software

Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared in
a way very similar to that of conventional manuscripts (see also the Guide to Publishing with Elsevier:
https://www.elsevier.com/guidepublication). See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

Guidelines for Data Analysis and Reporting

Randomized trials must include a description of the method used for
randomization and be reported according to CONSORT guidelines (see
http://www.consort-statement.org/consort-statement/overview0/), including a FLOW DIAGRAM. In
addition, the primary and secondary endpoints of the study must be clearly stated, and a power
calculation justifying the sample size for the primary endpoint must be included. Manuscripts not
containing ALL of these elements will not be sent out for review. The Methods section should be
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clear and sufficiently thorough to permit another statistician to replicate the analysis provided by
the authors. It should be clear which statistical test is associated with each p value reported. Rarely
used statistical techniques should be described and justified. When reporting outcomes by subgroup,
fractions should accompany percentages (For example: Of the patients, 25/60 (42%) were dry 3
weeks after the procedure) Median survival (using Kaplan-Meier plots), rather than mean survival,
should be reported for outcomes with censored events (ie, where some patients had not reached a
specified outcome at the time of last follow-up). Use appropriate figures for data presentation. a.
Scatter plots are useful for illustrating important correlations between variables.

b. Box and whisker plots are best for data that is not normally distributed.

c. If individual subjects have repeated measurements over time, each one's set of points should be
joined with line segments.

d. Be sure that lines in a graph or bars in a chart showing outcomes for different groups are sufficiently
distinct by varying shading, thickness, pattern, or symbols to be easily distinguished when reproduced
in black and white, unless you are willing to pay for color reproduction. Different symbols should be
used when points are stacked on top of each other.

e. When regression lines are appropriate, they should be overlaid on raw data and not extend beyond
the range of the predictor variable. Use appropriate and clearly labeled tables. a. Means should
generally be accompanied by some measure of their uncertainty, such as 95% confidence intervals
or standard errors.

b. One significant figure beyond the level measured is sufficient for means, standard deviations, and
standard errors.

c. One decimal place for percentages > 1% is sufficient; no decimal places if the sample size is less
than 100.

d. Two significant figures for test statistics and p values are sufficient. When a statistical hypothesis
test is not rejected, the actual p value (eg, 0.07) should be reported (if known) rather than omitted
or reported as p >0.05. Pay close attention to wording. a. The word 'correlation’ is generally reserved
for computing correlation coefficients, not for reporting associations of variables with clinical or
experimental outcomes - the word 'association' is preferred.

b. Statistical tests can be nonparametric; data cannot.

c. Studies with negative findings (ie, no difference) may be the result of low statistical power (eg,
small sample size), rather than absence of a difference, and this limitation should be made clear.
Use caution when interpreting p-values. a. Ensure proper adjustment (eg, Bonferroni) for multiple
pairwise comparisons is performed, when necessary.

b. A p value is the probability of observing data as extreme as those reported if the null hypothesis
of no difference is true. A p value is not the probability of no real effect.

c. A statistically significant outcome does not necessarily imply a result that is clinically important.

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Artwork

Color figures are welcomed, and will appear in color on the web at no extra charge; however, there
is a charge for the reproduction of color illustrations in print ($650 for the first color figure and $100
for each additional color figure). Alternatively, the illustrations can be reproduced in print in black
and white at no extra charge. All illustrations must supplement, not duplicate the tables/text. Figures
must clearly convey their message and be of high quality and of sufficient size and clarity (especially
lettering, arrows, and data points) to be interpretable when reduced for publication. Shading does not
always reproduce well. Consider using widely spaced cross-hatching patterns, for example, that will
remain distinct on reduction. Use black or white arrows, depending on the background color. Please
use an Arial font in a 12-point size for all text contained within the figures. All illustrations must be
numbered and cited in order as they first appear in text. Concise legends (typed on a separate page
in Arial font) must accompany each illustration. If you elect to have your illustrations published
in black and white, please be sure that each figure legend DOES NOT mention colors. Do not
embed artwork with text; illustrations should be supplied as separate files. Guidelines for submitting
your illustrations in an electronic format can be found at http://www.ees.elsevier.com/url/

Electronic artwork
General points
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e Make sure you use uniform lettering and sizing of your original artwork.

e Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.

e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

e Indicate per figure if it is a single, 1.5 or 2-column fitting image.

e For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.

¢ Please note that individual figure files larger than 10 MB must be provided in separate source files.
A detailed guide on electronic artwork is available on our website:
https://www.elsevier.com/artworkinstructions.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
e Supply files that are too low in resolution.

e Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. For further information on the preparation
of electronic artwork, please see https://www.elsevier.com/artworkinstructions.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules.

Tables should supplement, not duplicate the text/figures. The tables must be numbered and cited in
order as they first appear in text, and each must have a precise heading. Please use an Arial font
for the tables in a 12-point size.

Permission

Authors must submit written permission upon manuscript acceptance from the publisher/copyright
owner of the original source when material is reproduced from other sources. This permission must
include reproduction in both print and electronic formats for worldwide distribution.

Reference management software

Most Elsevier journals have their reference template available in many of the
most popular reference management software products. These include all products
that support Citation Style Language styles (http://citationstyles.org), such as Mendeley
(http://www.mendeley.com/features/reference-manager) and Zotero (https://www.zotero.org/), as
well as EndNote (http://endnote.com/downloads/styles). Using the word processor plug-ins from
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these products, authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the journal's style.
If no template is yet available for this journal, please follow the format of the sample references and
citations as shown in this Guide.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:

http://open.mendeley.com/use-citation-style/urology

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting

There are no strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to correct. If you do wish to format the references yourself they should
be arranged according to the following examples:

Reference formatting
References must be limited to those cited in the text, be numbered consecutively in the order in which
they are first mentioned, with their positions indicated in the text by a superscript Arabic number.

There are no strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to correct. If you do wish to format the references yourself they should
be arranged according to the following examples:

Reference style

Text: Indicate references by (consecutive) superscript arabic numerals in the order in which
they appear in the text. The numerals are to be used outside periods and commas, inside
colons and semicolons. For further detail and examples you are referred to the AMA Manual
of Style, A Guide for Authors and Editors, Tenth Edition, ISBN 0-978-0-19-517633-9 (see
http://www.amamanualofstyle.com).

List: Number the references in the list in the order in which they appear in the text.

Examples:

Reference to a journal publication:

1. Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun.
2010;163:51-59.

Reference to a book:

2. Strunk W Jr, White EB. The Elements of Style. 4th ed. New York, NY: Longman; 2000.

Reference to a chapter in an edited book:

3. Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, eds. Introduction to the Electronic Age. New York, NY: E-Publishing Inc; 2009:281-304.

Misc:

References to Articles in Press must state the journal name, the year of publication, and the date on
which the article was accessed. Personal Communications will not be included in the reference list
and should be accompanied with written verification and be noted within the text.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the files in one of our recommended file formats with a preferred maximum
size of 150 MB. Video and animation files supplied will be published online in the electronic version
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of your article in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com.
Please supply 'stills' with your files: you can choose any frame from the video or animation or
make a separate image. These will be used instead of standard icons and will personalize the
link to your video data. For more detailed instructions please visit our video instruction pages at
https://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded
in the print version of the journal, please provide text for both the electronic and the print version
for the portions of the article that refer to this content.

The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words and
to help readers understand what the paper is about. More information and examples are available at
https://www.elsevier.com/audioslides. Authors of this journal will automatically receive an invitation
e-mail to create an AudioSlides presentation after acceptance of their paper.

The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:
One author has been designhated as the corresponding author with contact details:

e E-mail address
e Full postal address
e Phone numbers

All necessary files have been uploaded, and contain:

e All figure captions
¢ All tables (including title, description, footnotes)

Further considerations:

e Manuscript has been 'spell-checked' and 'grammar-checked'

¢ All references mentioned in the Reference list are cited in the text, and vice versa

e Permission has been obtained for use of copyrighted material from other sources (including the Web)
e Color figures are clearly marked as being intended for color reproduction on the Web (free of charge)
and in print, or to be reproduced in color on the Web (free of charge) and in black-and-white in print
e If only color on the Web is required, black-and-white versions of the figures are also supplied for
printing purposes

For randomized trials, the following must be clearly specified:

a. Method of randomization

b. CONSORT flow diagram

c. A sentence in the Methods section that states what the primary and secondary endpoints are
d. A power calculation justifying the sample size for the primary endpoint

For any further information please visit our customer support site at http://support.elsevier.com.

The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

e E-mail address

e Full postal address

All necessary files have been uploaded, and contain:

e Keywords

¢ All figure captions

¢ All tables (including title, description, footnotes)
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Further considerations

e Manuscript has been 'spell-checked' and 'grammar-checked'

¢ All references mentioned in the Reference list are cited in the text, and vice versa

e Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

Printed version of figures (if applicable) in color or black-and-white

¢ Indicate clearly whether or not color or black-and-white in print is required.

For any further information please visit our customer support site at http://support.elsevier.com.

One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do
not have an e-mail address then paper proofs will be sent by post) or, a link will be provided in
the e-mail so that authors can download the files themselves. Elsevier now provides authors with
PDF proofs which can be annotated; for this you will need to download Adobe Reader version 9 (or
higher) available free from http://get.adobe.com/reader. Instructions on how to annotate PDF files
will accompany the proofs (also given online). The exact system requirements are given at the Adobe
site: http://www.adobe.com/products/reader/tech-specs.html.

If you do not wish to use the PDF annotations function, you may list the corrections (including replies
to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections quoting line
number. If, for any reason, this is not possible, then mark the corrections and any other comments
(including replies to the Query Form) on a printout of your proof and scan the pages and return via e-
mail. Please use this proof only for checking the typesetting, editing, completeness and correctness
of the text, tables and figures. Significant changes to the article as accepted for publication will only
be considered at this stage with permission from the Editor. We will do everything possible to get your
article published quickly and accurately. It is important to ensure that all corrections are sent back
to us in one communication: please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

To avoid publication delay, authors must return proofs within 48 hours. ALL authors must review
and approve the proofs before returning them to Elsevier. Changes will not be allowed after proofs
are approved by the authors. Accepted manuscripts can be tracked at: http://authors.elsevier.com/
trackpaper.html using the Elsevier manuscript number provided in the proofs email.

The corresponding author, at no cost, will be provided with a personalized link providing 50
days free access to the final published version of the article on ScienceDirect. This link can
also be used for sharing via email and social networks. For an extra charge, paper offprints
can be ordered via the offprint order form which is sent once the article is accepted for
publication. Both corresponding and co-authors may order offprints at any time via Elsevier's
WebShop (http://webshop.elsevier.com/myarticleservices/offprints). Authors requiring printed copies
of multiple articles may use Elsevier WebShop's 'Create Your Own Book' service to collate multiple
articles within a single cover (http://webshop.elsevier.com/myarticleservices/booklets).
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