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PALAVRAS-CHAVE Resumo

Preservacio da Objetivo: Reportar a nossa experiéncia nos Ultimos 17 anos na preservacao da fertilidade mascu-
fertilidac]e; lina por doenca oncologica, genética, imunologica e endocrinoldgica, assim como por alteracdes
Criopreservacao; graves da espermatogénese.

Procriacio Material e métodos: avaliacdo de pardmetros demograficos, caracteristicas do esperma e resul-
medicahwente tados obtidos com amostras descongeladas em ciclos de procriacao medicamente assistida
assistida (PMA).

Resultados: Duzentos e setenta e um homens com uma idade média de 31,54 6,3 anos (16-52
anos) foram referenciados para PF.

A doenca oncoldgica foi a causa mais comum (34,3%), seguida de azoospermia secretora ou nao
obstrutiva, oligoastenoteratozoospermia (TAO) grave, doenca genética, hipogonadismo/atrofia
testicular, doenca auto-imune, doenca enddcrino-metabdlica e pré-cirurgia potencialmente
comprometedora da fertilidade. Dentro da doenca oncoldgica, o tumor do testiculo foi a neo-
plasia mais comum (64,5%), seguido do cancro hematologico e de etiologias variadas. Na doenca
genética, a sindrome de Klinefelter foi a condicao mais frequente (50%).

No total 194 homens ficaram com amostras criopreservadas (1.099 amostras no total; 5,7 + 3,4
por paciente). Os homens com doenca oncoldgica tiveram, em média, um nimero significativo
superior de amostras congeladas (p <0,001). Os casos de tumor do testiculo apresentaram uma
concentracao média de espermatozoides/ml significativamente inferior face aos outros tumores
(p<0,005).

Durante estes 17 anos, 58 homens (29,9%) procuraram o centro para realizacao de técnicas
de PMA com amostras descongeladas. Foram realizados 87 ciclos, com 19 gestacdes (21,8%).
Nasceram 15 recém-nascidos (RN) saudaveis.
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http://dx.doi.org/10.1016/j.androl.2015.10.001
1698-031X/© 2015 Asociacion Espanola de Andrologia, Medicina Sexual y Reproductiva. Publicado por Elsevier Espaia, S.L.U. Todos os
direitos reservados.


dx.doi.org/10.1016/j.androl.2015.10.001
http://www.elsevier.es/andrologia
http://crossmark.crossref.org/dialog/?doi=10.1016/j.androl.2015.10.001&domain=pdf
mailto:ilda.pires@chvng.min-saude.pt
dx.doi.org/10.1016/j.androl.2015.10.001

74

I. Pires et al.

KEYWORDS

Fertility preservation;
Cryopreservation;
Assisted reproduction
techniques

Introducao

Conclusées: Ainda que o nimero de homens que tenham procurado o uso das amostras arma-
zenadas, ndo se pode desvalorizar o impacto psicologico positivo da PF, tendo em conta que
pode ser a Unica possibilidade de paternidade biologica.

© 2015 Asociacion Espafola de Andrologia, Medicina Sexual y Reproductiva. Publicado por
Elsevier Espana, S.L.U. Todos os direitos reservados.

Preserving male fertility at the Centro Hospitalar de Vila Nova de Gaia/Espinho EPE -
- 17 years of experience

Abstract

Objective: Areport is presented of 17 years of experience in male fertility preservation due to
oncological, genetic, immunological and endocrinological disease, as well as severe spermato-
genesis alterations.

Material and methods: An evaluation is made of demographic parameters, sperm characteris-
tics and results of assisted reproduction techniques cycles with thawed samples.

Results: A total of 271 men with a mean age 31.5+6.3 years (16 to 52 years) were
referred to sperm banking. The most common cause was oncological disease (34.3%), fol-
lowed by secretory azoospermia, oligoasthenoteratozoospermia, genetic disease, testicular
atrophy/hypogonadism, auto-immune disease, endocrine-metabolic disease, and prior to poten-
tially fertility damage surgery.

Among oncological disease, testicular tumour was the most common cancer (64.5%), followed
by haematological cancer, and other aetiologies. Klinefelter syndrome was the most common
(50%) among the genetic diseases.

A total of 194 men had samples cryopreserved (1099 total samples; 5.7 + 3.4 per patient). Men
with oncological disease had a significantly higher number of cryopreserved samples (p <.001).
Testicular tumour cases had a mean lower sperm concentration relative to other tumours
(p < .005).

During these 17 years, 58 men (29.9%) asked to have assisted reproduction techniques per-
formed with their thawed samples. The 87 cycles performed resulted in 19 pregnancies (21.8%)
and 15 healthy newborns.

Conclusions: Although the number of men asking to use their cryopreserved samples is low,
we cannot undervalue the positive psychological impact of fertility preservation, taking in
consideration that it can be the only possibility to biological fatherhood.

© 2015 Asociacion Espaiiola de Andrologia, Medicina Sexual y Reproductiva. Published by Else-
vier Espafa, S.L.U. All rights reserved.

dos tratamentos), definitivos e/ou de manifestacao tardia,
sendo dificil predizer quem vai ficar, ou nao, infértil'-3.

Existem determinadas situacdes clinicas cuja propria
doenca, ou seus tratamentos, podem alterar a fertilidade,
pelo que deve sempre oferecer-se previamente técnicas
de preservacao da fertilidade (PF). Estas situacdes incluem
determinadas cirurgias, alteracdes genéticas, neoplasias,
doencas autoimunes e doencas endocrino-metabolicas com
indicacdo para tratamentos potencialmente gonadotoxicos
(agentes citostaticos ou imunossupressores).

Apesar da incidéncia de algumas destas situacoes ter
vindo a aumentar nos Ultimos anos, os avancos no diagnos-
tico e tratamento tém permitido um aumento da expectativa
de cura e sobrevida dos pacientes. Neste contexto, a capa-
cidade reprodutiva dos pacientes € um parametro a ter em
consideracao, ja que estas doencas afetam jovens e adul-
tos em idade reprodutiva. Por outro lado, os efeitos na
fertilidade podem ser temporarios (até 5 anos o término

Surge assim, ndo s6 a necessidade de aumentar a
esperanca e qualidade de vida, mas também a PF, apro-
ximando a medicina da reproducdo de outras valéncias
médicas.

No homem em idade reprodutiva as neoplasias mais
comuns sdo o tumor do testiculo, o linfoma nao Hodgkin
(LNH), o melanoma, o linfoma de Hodgkin (LH), a leuce-
mia, o tumor cerebral e o colorretal®. Uma vez que alguns
tumores atingem taxas de cura na ordem dos 90%, os efei-
tos secundarios adquirem grande interesse®. Os homens com
sindrome de Klinefelter, microdele¢des do cromossoma Y no
locus AZF ou outras alteracdes graves na qualidade esper-
matica tém igualmente indicacdo para PF, pelo risco de
infertilidade inerente a sua alteracao genética.

Entidades como a Sociedade Americana de Oncologia Cli-
nica (ASCO) e a Sociedade Europeia de Oncologia Médica
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(ESMO) tém publicado linhas de orientacao de pratica cli-
nica. Estas diretrizes consideram a PF uma necessidade
médica, pelo que os pacientes devem ser direcionados o
mais precocemente possivel para uma equipa de reproducao
medicamente assistida e apoio psicossocial’'?°. Consideram
igualmente que ndo deve ser estabelecida uma idade minima
para a PF e que esta deve ser oferecida a todos os pacientes
antes de quimio (QT) ou radioterapia (RT)?, uma vez que uma
Unica sessdo pode induzir danos na qualidade do esperma e
na integridade do ADN espermatico’.

Apds avaliacdo por uma equipa multidisciplinar, as pos-
sibilidades de PF devem ser transmitidas de forma clara,
concisa, compreensivel e realista, e a equipar deve estar
preparada para responder a questdes basicas, tais como
esclarecer que a criopreservacao nao implica, necessaria-
mente, atraso nos tratamentos gonadotoxicos.

No jovem e homem adulto a principal estratégia de
PF baseia-se na criopreservacdo de espermatozoides apos
sua exposicao a crioprotetores e seu armazenamento em
azoto liquido a - 196 °C. Os espermatozoides podem provir do
esperma (mais usual e generalizado) ou do tecido testicular.

A supressao testicular com protecao gonadal mediante
administracdo de analogos da GnRH tem sido uma técnica
cuja eficacia ainda nao foi comprovada'®.

Nos rapazes pré-puberes a Unica opcao é a
criopreservacao de tecido testicular para posterior
diferenciacdo das espermatogonias ou transplantacdo, no
entanto, ainda é considerada uma técnica experimental?.

O objetivo deste trabalho foi analisar os casos de PF
masculina realizados no nosso centro ao longo de 17 anos.
Foram avaliados parametros demograficos, caracteristicas
do esperma e resultados obtidos com amostras descongela-
das em ciclos de procriacao medicamente assistida (PMA).

Material e métodos

Entre fevereiro de 1997 e dezembro de 2014 todos os homens
referenciados para PF tiveram um atendimento, no maximo,
nas 48 horas seguintes. Nessa altura foram discutidas as
op¢oes de PF e, sempre que possivel, a mesma foi agendada
apods recolha da histéria clinica, verificacdo de marcado-
res biologicos de infecao negativos por VIH (Ac. anti-VIH1
e VIH2), hepatite C (Ac. anti-VHC), hepatite B (Ag Hbs, Ac.
anti-HBc) e sifilis. Todos os pacientes receberam informacao
sobre as opcoes de uso futuro das amostras, probabilidade
de sucesso com técnicas de PMA e assinaram consentimento
informado.

Na maioria das situacdes as amostras foram colhidas por
masturbacao em recipientes esterilizados de polipropileno.
Apds liquefacdo o esperma foi analisado segundo os crité-
rios da Organizacdo Mundial de Salde nas suas diferentes
edicées’®. Sempre que possivel, e necessario, efetuou-se
a colheita e a preparacao de mais do que uma amostra
com intervalos entre 24-48 horas. Neste estudo foram ape-
nas considerados os valores de concentracao e motilidade
da primeira colheita. Uma vez que os critérios morfologi-
cos mudaram ao longo do tempo, este parametro nao foi
analisado.

Nas situacdes de azoospermia, TAO grave ou dificuldade
de colheita realizou-se biopsia testicular extrativa sob anes-
tesia local, tendo-se colhido varios fragmentos de tecido

testicular, que foram fragmentados e macerados com lami-
nas de bisturi.

Sempre que se observaram espermatozoides moveis
(independentemente da concentracao) as amostras foram
diluidas com crioprotetor a base de glicerol e congeladas em
azoto liquido mediante protocolo standard do laboratério.
As amostras foram armazenadas em criotubos (Cryovials®,
Nunc®, anteriormente a 2000) ou palhetas de alta seguranca
(CBS™, Paris, Franca, posteriormente a 2000).

A descongelacao foi efetuada a temperatura ambiente,
apos o que se seguiu lavagem com meio de cultura de game-
tas para retirar o crioprotetor e swim-up.

Foi utilizado o teste t de Student para analise estatistica,
tendo sido estabelecido um p <0,05 como tendo significado
estatistico.

Resultados

Um total de 271 homens com uma idade média de 31,5+ 6,3
anos (16-52 anos) foram referenciados ao nosso centro para
PF. A maioria veio por indicacdo médica (97,4%), eram casa-
dos (52,1%), mas apenas 6,6% tinham filhos. Cento e sessenta
e quatro homens (60,5%) pertenciam a area de referenciacao
de Vila Nova de Gaia.

A doenca oncologica foi a causa mais comum (n=93;
34,3%), seguida de azoospermia secretora ou nao obs-
trutiva (ANO; n=73; 26,9%), TAO grave (n=44; 16,2%),
doenca genética (n=34; 12,6%), hipogonadismo/atrofia tes-
ticular (n=12; 4,4%) doenca autoimune (n=6; 2,2%), doenca
enddcrino-metabdlica (n=5; 1,9%) e pré-cirurgia potencial-
mente comprometedora da fertilidade (n=4; 1,5%) (tabela
1).

Em média os homens com doenca oncoldgica tinham
uma idade inferior (27,2 + 6,3 anos) comparativamente com
as outras indicacoes (p<0,005). Curiosamente, 39 destes
homens ja tinham realizado cirurgia anteriormente (32 das
quais foram orquidectomias unilaterais por tumor testicu-
lar), um ja tinha sido submetido a QT e 3 ja tinham realizado,
simultaneamente, QT e RT.

Tabela 1 Caracterizacdo dos homens com indicacao para

PF (n=271)

Indicacao n (%) Idade média (anos)

Doenca 93 (34,3) 27,2 + 6,3
oncolodgica

ANO 73 (26,9) 34,0 +£ 5,0

TAO 44 (16,2) 33,5 +5,2

Doenca 34 (12,6) 32,8 + 4,2
genética

Hipogonadismo/ 12 (4,4) 34,8 + 5,9
atrofia
testicular

Doenca 6 (2,2) 34,7 + 6,5
autoimune

Doenca 5(1,9) 32,4 + 8,5
endocrino-
-metabolica

Pré-cirurgia 4 (1,5) 36,5+ 2,6
" p<0,005
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Figura 1

Dentro da doenca oncologica, o tumor do testiculo foi
a neoplasia mais comum (n =60, 64,5%), seguido do cancro
hematoldgico (n=13, 14%) e de etiologias variadas (n=20,
21,5%) (fig. 1A).

Dentro da doenca genética, a sindrome de Klinefel-
ter esteve presente em metade dos homens (n=17; 50%),
seguida das microdelecées no cromossoma Y (gene AZF)
(n=8; 23,5%), mutacdo no gene da fibrose quistica (n=6;
17,7%) e outras alteragdes no caridtipo (n = 3; 8,8%) (fig. 1B).

Nao se procedeu a PF em 77 homens devido a ausén-
cia total de espermatozoides em 62 casos, opcao futura
de nova colheita a fresco em 14 casos e uma desisténcia
apos informacao sobre impossibilidade de realizar técnicas
de PMA no Sistema Nacional de Salide (uma vez que a esposa
ja tinha 42 anos e uma filha em comum).

No total 194 homens ficaram com criotubos/palhetas cri-
opreservado(a)s, tendo sido armazenadas 1099 amostras,
numa média de 5,7 4 3,4 amostras por paciente. Os homens
com doenca oncoldgica tiveram, em média, um nimero
significativo superior de amostras congeladas (p<0,001),
representado mais de metade das amostras armazenadas
(tabela 2). Os casos de tumor do testiculo apresentaram
uma concentracao média de espermatozoides/ml significa-
tivamente inferior face aos outros tumores (p <0,005).

Durante estes 17 anos, 58 homens (29,9%) procuraram
0 centro para realizacdo de técnicas de PMA com amos-
tras descongeladas (tabela 3). No total foram realizados 87
ciclos, dando origem a 19 gestacdes (21,8%). Nasceram 15
recém-nascidos (RN) saudaveis. Esta uma gravidez em curso,
houve 4 abortamentos espontaneos do primeiro trimestre
(AE) e uma interrupcdo médica da gravidez (IMG) por tris-
somia 18. Metade dos ciclos foi realizada em homens com
ANO.

0 tempo médio entre a congelacéo e a descongelacéo foi
de 11,3 meses. Nao se encontrou qualquer relacao entre a
idade dos homens aquando da congelacao e a altura da pri-
meira descongelacao, ainda que o intervalo de tempo tenha
sido menor nos doentes oncologicos e superior nos casos de
TAO grave.

Discussao

Os autores consideram que uma amostra de 271 homens
durante 17 anos foi pequena, principalmente tendo
em conta a prevaléncia das indicacbes consideradas nos
homens em idade fértil e o carater gratuito da PF no Sistema

| S. Klinefelter
AZF

m Fibrose quistica

= Outras

Distribuicdo dos homens com doenca oncoldgica (A) e doenca genética (B) por etiologia (%).

Nacional de Salude. Entre as causas que parecem determinar
esta procura estao os conhecimentos/atitudes dos clinicos e
a acessibilidade a um centro que realize a criopreservacao
de gametas.

Na nossa populacao a indicacao foi maioritariamente
médica, especialmente por parte de urologistas. De facto
a urologia constitui uma valéncia que articula diretamente
com a medicina da reproducao, pelo que a divulgacao da
informacao é maior, 0 mesmo nao acontecendo noutras
valéncias.

Na realidade, varios estudos tém mostrado que os onco-
logistas, apesar de conhecerem as opcdes de PF, até as
discutirem com os pacientes, a maioria acaba por nao os
referenciar para o especialista em fertilidade. A falta de
tempo, dificuldade em indicar centros de PF e a preocupacao
de que os custos das técnicas sejam proibitivos para os paci-
entes tém sido as principais razées enumeradas'®-"4.

Relativamente a acessibilidade os autores nao conside-
ram que tenha constituido um entrave, até porque a maioria
dos homens (60,5%) nao pertencia a area de referéncia de
Gaia.

Ainda que nenhum paciente encaminhado para o nosso
centro tivesse uma idade inferior a 16 anos, de um
ponto de vista unicamente cientifico, a criopreservacao
de esperma em jovens pods-pUberes é uma opcdo valida
e comprovada. Nos rapazes pré-puberes pode ser ofere-
cida a criopreservacao de tecido testicular para posterior
diferenciacdo das células estaminais espermatogonias ou
sua transplantacao'. Ainda que esta possibilidade levante
questdes éticas, legais e psicologicas complexas, e seja
considerada uma técnica experimental, ha autores que a
defendem com base no pressuposto de que quando estes
jovens estiverem em idade reprodutiva a ciéncia tera encon-
trado solucées e havera maior seguranca nos resultados'®.
Apesar de todas as condicionantes a posicao do Instituto
Nacional para a Saude e Cuidados de Exceléncia Inglés
(NICE) é a de que nao deveria ser estabelecida uma idade
minima para a PF em doentes oncoldgicos, mas a sua
realizacao deveria ser realizada apenas em determinados
centros especializados?.

No nosso estudo a doenca oncologica foi a principal
indicacdo para PF (34,3%), e dentro desta o tumor do testi-
culo foi a neoplasia mais comum e a que ocorreu no grupo
mais jovem (p<0,005), o que esta de acordo com outros
estudos'’ "%,

No geral, aceita-se que o cancro afeta a qualidade esper-
matica tanto ao nivel testicular’®?' como ejaculatério?”. De



Preservacao da fertilidade masculina no Centro Hospitalar de Vila Nova de Gaia/Espinho EPE 77

Tabela 2 Caracterizacao das amostras criopreservadas numa populacao de 194 homens

Indicacao Concentracao % motilidade N.° amostras (média) N.° total amostras
10%/ml (média) (média)
Doenca oncoldgica (7,1 £+ 3,5) (635)
(n=89)
Testiculo (n=60) 19,9+0,5" 52,7+19,4 6,9 + 2,7 414
Hematologico (n=11) 54,8 +78,8 48,34+28,3 6,3 +2,6 69
outros (n=18) 35,1+36,5 53,1+26,7 8,4+ 5,7 152

ANO (n=39) - - 4,1+1,8 161

TAO (n=36) 1,9+3,2 42,8 +20,2 4,8 + 4,0 172

Doenca genética (n=12) - - 35+1,8 42

Doenca autoimune (n=6) 25,1+ 36,6 62,5+ 15,0 4,5 + 3,1 27

Doenca - - 4,8 +2,5 24

endocrino-metabdlica
(n=5)

Hipogonadismo/atrofia 6,0 +2,0 18

testicular (n=3)

Pré-cirurgia (n=4) 5,0+ 0,8 20

* p<0,001;
¥ p<0,005.

Tabela 3 Resultado dos ciclos PMA realizados com espermatozoides descongelados (n=58)

Indicacao Idade média Intervalo de Ciclos Gravidez Desfecho
aquando tempo médio PMA (n) (n) obstétrico
congelacao (anos) (meses)

ANO (n=27) 35,2+5,4 10,6 +7,2 43 10 6 partos:

6 RN

2 AE

1 IMG

1
gravidez
em curso

TAO (n=8) 32,8+3,4 19,6 +27,5 12 5 3 partos:

5 RN
2 AE
Doenca oncoldgica (n=5) (30,5+3,4) (8,8+5,1)
Testiculo (n=3) 31,0+3,0 7,7+5,9 9 0 0
Hematologico (n=1) - - 1 1 1 parto:
1 RN
Outro (n=1) - - 4 0 0
Sindrome de Klinefelter (n=4) 28,8+3,9 9,3+4,1 5 1 1 parto:
1 RN
Doenca endécrino-metabdlica (n=3) 37,3+6,0 13,74+0,6 4 1 1 parto:
1 RN

Microdelecées de AZF (n=2) 3 0 0

Alteracées cariétipo (n=2) 2 0 0

Doenca auto-imune (n=1) 1 0 0

Atrofia testicular (n=1) 3 1 1 parto:

1RN

entre os diferentes tipos de cancro ha varios autores que
referem que o tumor do testiculo em geral e o seminoma em
particular, afetam mais a qualidade espermatica do que os
cancros hematoloégicos, e dentro destes o LH afeta mais do
que os LNH ou a leucemia?®?'!. As causas nao sao totalmente
conhecidas e especula-se que possam estar envolvidos

multiplos fatores, tais como anomalias pré-existentes nas
células germinativas, efeitos tumorais locais, alteracdes
enddcrinas e efeitos autoimunes e sistémicos do proprio
tumor?:.

Os nossos resultados (tabela 1) conferem estas
observacdes, uma vez que os casos de tumor do testiculo
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apresentaram piores concentracées espermaticas do que
os outro tipos de cancro (p<0,005). Paralelamente foi
neste grupo que se congelaram mais palhetas/criotubos
(p<0,001), fruto de colheitas mdltiplas.

Ainda que de um modo geral, a qualidade esperma-
tica ficar comprometida apos orquidectomia unilateral e ser
aconselhada a congelacao prévia, na nossa populacao 32
homens com tumor do testiculo foram encaminhados para o
nosso centro apos cirurgia, o que vai ao encontro de Tomlin-
son et al.?* que comprova esta possibilidade, ainda que nao
seja a situacao ideal. De um modo geral, qualquer amostra
com espermatozoides moveis (independentemente da sua
concentracao ou morfologia) deve ser armazenada, uma vez
que gracas aos avancos das técnicas de PMA é possivel ter
sucesso.

Por outro lado, os homens devem ser referenciados antes
do inicio de qualquer tratamento. No entanto, por vezes,
esta situacao nao é possivel e ha varios estudos que referem
a possibilidade de PF ser realizada apos inicio da QT ou RT,
ainda que com algumas reservas relativamente a integridade
do ADN espermatico e ao tempo minimo recomendado entre
os tratamentos e a colheita®?®. Na nossa populacao tivemos
4 pacientes que ja tinham realizado QT e/ou RT previamente
a PF (média de 4,5 anos atras).

Através da analise cromossomica, varios estudos demons-
tram nao haver transmissdo de instabilidade genomica
nos descendentes de pacientes que fizeram QT/RT,
nem associacdo de mutagdes minisatélite na linhagem
germinativa?®. Sendo consensual que os tratamentos indu-
zem elevados danos no ADN espermatico (que podem
permanecer até um ano), os mecanismos de reparacao
de ADN parecem corrigir estes mesmos danos?’. Outra
explicacdo para as baixissimas taxas de malformagoes ou
alteracdes cromossomicas em filhos de sobreviventes de
cancro apods QT e/ou RT, podera ser a de que os espermato-
zoides com danos significativos no ADN falham a fecundacao
do ovocitos ou que o embrido resultante falha a implantacao
ou aborta?®?%,

Por outro lado os sobreviventes de cancro na infancia que
realizaram QT e/ou RT nao parecem ter risco aumentado
de maus resultados obstétricos, ainda que a dactinomi-
cina tenha sido associada a menores taxas de nascimentos
e a procarbazina a maiores taxas de abortamento. Relati-
vamente as anomalias congénitas, sexo ratio e incidéncia
de cancro na infancia, a maioria dos estudos nao asso-
cia piores resultados, exceto nas situacées de cancro com
predisposicao genética®’-32, Sao ainda necessarios mais estu-
dos para validar estes dados.

Quanto aos possiveis danos induzidos pelas técnicas de
criopreservacao no ADN espermatico, a literatura nao é con-
sensual, devido a existéncia de diferentes protocolos de
congelacado, testes de andlise de fragmentacdo e técnicas
de preparacao de espermatozoides, tornando dificeis as con-
clusoes.

Analisando os pedidos de descongelacao para PMA,
verificamos que 58 homens o efetuaram. Destes 5 eram
doentes oncologicos, o que representa 5,6% de pedidos de
descongelacdo do grupo dos 89 pacientes oncologicos que
armazenaram as amostras. Estes dados sao concordantes
com a literatura, que apresenta valores entre os 3-20%
para estes doentes® 71921223334 " As causas desta escassa

utilizacdo sao mdltiplas: recuperacdo da funcdo gonadal,
sem projeto de paternidade devido a idade ainda jovem,
preocupacao face a riscos para os descendentes, incerteza
sobre a sua saude a longo prazo ou morte do paciente®?'.

No nosso centro a maioria dos pedidos foi de casos de
ANO, com um intervalo médio entre a congelacdo e o seu
uso das amostras de 10,6 meses. Estes homens eram em
média mais velhos, tinham uma relagao estavel e a sua fer-
tilidade estava a ser investigada no ambito da PMA quando
foi oferecida a PF.

Do total de 43 ciclos de PMA realizados resultaram 10
gestacoes. Os 5 homens oncoldgicos realizaram 9 ciclos, dos
quais resultou uma gravidez com nascimento de uma crianca
saudavel.

Dados na literatura apontam para casos de sucesso com
amostras armazenadas ha mais de 20 anos*>~*". Em Portugal,
o periodo de armazenamento inicial é de 3 anos, podendo ser
renovado por iguais periodos sucessivos. Diferentes paises
tém diferentes prazos e as orientacdes da NICE recomendam
que o periodo inicial deveria ser de 10 anos, potencialmente
renovavel®. Do mesmo modo, recomendam que sempre que
a fertilidade tenha sido restituida as amostras sejam des-
truidas, uma vez que o armazenamento desnecessario tem
implicacdes financeiras e logisticas.

Em resumo, ainda que o nimero de homens enviados
para PF seja reduzido, o mesmo acontecendo para os que
procuram o uso das amostras armazenadas, nao se pode
desvalorizar o impacto psicologico positivo da PF, tendo em
conta que esta pode ser a Unica possibilidade de paternidade
bioldgica.

O sucesso da PF depende da sua acessibilidade, assim
como da participagao ativa de todos os elementos da equipa
multidisciplinar, nhuma coordenacao conjunta de esforcos
para uma correta informacao e orientacao, nao sé aos paci-
entes, como aos seus prestadores de cuidados médicos.

Responsabilidades éticas

Protecdo de pessoas e animais. Os autores declaramque
os procedimentos seguidos estavam de acordo com os regu-
lamentos estabelecidos pelos responsaveis da Comissao de
Investigacao Clinica e Etica e de acordo com os da Associacao
Médica Mundial e da Declaracao de Helsinki.

Confidencialidade dos dados. Os autores declaram ter
seguido os protocolos de seu centro de trabalho acerca da
publicacao dos dados de pacientes e que todos os pacien-
tes incluidos no estudo receberam informacdes suficientes
e deram o seu consentimento informado por escrito para
participar nesse estudo.

Direito a privacidade e consentimento escrito. Os autores
declaram ter recebido consentimento escrito dos pacientes
e/ ou sujeitos mencionados no artigo. O autor para corres-
pondéncia deve estar na posse deste documento.

Conflito de interesses

Os autores declaram nao haver conflito de interesses.



Preservacao da fertilidade masculina no Centro Hospitalar de Vila Nova de Gaia/Espinho EPE 79

Referéncias

. Lee SJ, Schover LR, Partridge AH, Patrizio P, Wallace WH,

Hagerty K, et al. American society of clinical oncology recom-
mendations on fertility preservation in cancer patients. J Clin
Oncol. 2006;24:2917.

. Loren AW, Mangu PB, Beck LN, Brennan L, Magdalinski AJ, Par-

tridge AH, et al. Fertility preservation for patients with cancer:
American society of clinical oncology clinical practice guideline
update. J Clin Oncol. 2013;31:2500.

. National Institute for Health and Clinical Excellence (NICE).

Fertility: Assessment and treatment for people with fertility
problems. Nice Clinical guideline. Royal College of Obstetricians
and Gynaecologists. 2013.

. Peccatori F. Cancer epidemiology in children and women of

reproductive age. ESHRE Campus symposium. 2010, 25-26
November 2010.

. Bonetti T, Pasqualotto F, Queiroz P, laconelli A, Borges E. Sperm

banking for male cancer patients: Social and semen profiles.
International Braz J Urol. 2009;35:190.

. Pentheroudakis G, Pavlidis N, Castiglione M. Cancer, fertility

and pregnancy: ESMO Clinical Recommendations for diagnosis,
treatment and follow-up. Ann Oncol. 2009;20 Suppl 4:iv178-81.

. World Health Organization (WHO). WHO Laboratory manual for

the examination and processing of human semen. 3th Ed. Cam-
bridge: Cambridge University Press; 1992.

. World Health Organization (WHO). WHO Laboratory manual for

the examination and processing of human semen. 4th Ed. Cam-
bridge: Cambridge University Press; 1999.

. World Health Organization (WHO). WHO Laboratory manual for

the examination and processing of human semen. 5th Ed. Cam-
bridge: Cambridge University Press; 2010.

. Adams E, Hill E, Watson E. Fertility preservation in cancer sur-

vivors: A national survey of oncologists’ current knowledge,
practice and attitudes. Br J Cancer. 2013;108:1602.

. Gilbert E, Adams A, Mehanna H, Harrison B, Hartshorne GM.

Who should be offered sperm banking for fertility preserva-
tion? A survey of UK oncologists and haematologists. Ann Onc.
2011;22:1209.

. Quinn GP, Vadaparampil ST, Lee JH, Jacobsen PB, Bepler G, Lan-

caster J, et al. Physician referral for fertility preservation in
oncology patients: A national study of practice behaviors. J Clin
Oncol. 2009;27:5952.

. Forman E, Anders C, Behera M. A nationwide survey of

oncologists regarding treatment-related infertility and fer-
tility preservation in female cancer patients. Fertil Steril.
2010;94:1652.

. Schover LR, Brey K, Lichtin A, Lipshultz LI, Jeha S. Oncologists’

attitudes and practices regarding banking sperm before cancer
treatment. J Clin Oncol. 2002;20:1880.

. Ginsberg JP, Carlson CA, Lin K, Hobbie WL, Wigo E, Wu X,

et al. An experimental protocol for fertility preservation in
prepubertal boys recently diagnosed with cancer: A report of
acceptability. Hum Reprod. 2010;25:37.

. Poirot C, Schubert B. Fertility preservation in prepubertal chil-

dren. Bull Cancer. 2011;98(5):489.

. Mendoza JL, Castilla JA, Martinez L, Magan R, Garcia-Peha ML,

Ortiz A, et al. Criopreservacion de semen en pacientes oncolo-
gicos: 17 anos de experiencia. Rev Iber Fert. 2003;20:193.

. Navarro Medina P, Deyne EB, Suarez MC, Diez AB, Lozano M,

Hernandez JL, et al. Analisis de nuestra experiencia en la cri-
opreservacion del semen en pacientes oncoldgicos. Actas Urol
Esp. 2010;34:101.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Eiser C, Arden-Close E, Morris K, Pacey AA. The legacy of
sperm banking: How fertility monitoring and disposal of sperm
are linked with views of cancer treatment. Hum Reprod.
2011;26:2791.

Botchan A, Hauser R, Gamzu R, Yogev L, Lessing JB, Paz G,
et al. Sperm quality in Hodgkin’s disease versus non-Hodgkin’s
lymphoma. Hum Reprod. 1997;12:73.

Lass A, Akagbosu F, Abusheika N, Hassouneh M, Blayney M, Avery
S. A program of semen cryopreservation for patients with malig-
nant disease in a tertiary infertility center: Lesson from 8 years’
experience. Hum Reprod. 1998;13:3256.

Padron OF, Sharma RK, Thomas AJ, Argawal A. Effects of can-
cer on spermatozoa quality after cryopreservation: A 12-year
experience. Fertil Steril. 1997;67:326.

Williams D. Sperm banking and the cancer patient. Ther Adv
Urol. 2012;2(1):19.

Tomlinson MJ, Kohut TL, Hopkisson JF, Lemberg RJ. Routine
sperm banking for testicular cancer patients should be perfor-
med both before and after orchidectomy. Br J Med Surg Urol.
2012, http://dx.doi.org/10.1016/j.bjmsu.2012.06.005.
Brannigan RE, Sandlow JI. Cryopreservation of sperm after che-
motherapy. J Androl. 2008;29(3):e1.

Tawn E, Rees G, Leith C, Winther J, Curwen G, Stovall M, et al.
Germline minisatellite mutations in survivors of childhood and
young adult cancer treated with radiation. Int J Radiat Biol.
2011;87(3):330.

Meistrich M, Byrn J. Genetic disease in offspring of long-
-term survivors of childhood and adolescent cancer treated
with potentially mutagenic therapies. Am J Hum Genet.
2002;70(4):1069.

Winther J, Olsen J, Wu H, Shyr Y, Mulvihill J, Stovall M, et al.
Genetic disease in the children of Danish survivors of childhood
and adolescent cancer. J Clin Oncol. 2011;30:27.

Signorello L, Mulvihill J, Green D, Munro H, Stovall M, Weathers
R, et al. Congenital anomalies in the children of cancer survi-
vors: A report from the Childhood Cancer Survivor Study. J Clin
Oncol. 2011;30:239.

Green D, Whitton J, Stovall M, Mertens A, Donaldson S, Ruymann
F, et al. Pregnancy outcome of partners of male survivors of
childhood cancer: A report from the Childhood Cancer Survivor
Study. J Clin Onc. 2003;21(4):716.

Nagarajan R, Robison LL. Pregnancy outcomes in survivors of
childhood cancer. J Natl Cancer Inst Monogr. 2005;(34):72.
Review.

Reulen RC, Zeegers MP, Wallace WHB, Frobisher C, Taylor AJ,
Lancashire ER, et al. Pregnancy outcomes among adult survivors
of childhood cancer in the British Childhood Cancer Survivor
Study. Cancer Epidemiol Biomarkers Prev. 2009;18(8):2239.
Rhodes EA, Hoffman DJ, Kaempfer SH. Ten years of experience
with semen cryopreservation by cancer patients: Follow-up and
clinical considerations. Fertil Steril. 1985;44:512.

Magelssen H, Haugen TB, von Diring V, Melve KK, Sandstad B,
Fossa SD. Twenty years’ experience with semen cryopreser-
vation in testicular cancer patients: Who needs it? Eur Urol.
2005;48(5):779.

Horne G, Atkinson AD, Pease EHE, Logue JP, Brison DR,
Lieberman BA. Live birth with sperm cryopreserved for 21
years prior to cancer treatment: Case report. Hum Reprod.
2004;19(6):1448.

Marik JJ. Pregnancy after 20 years of sperm cryopreservation.
J Reprod Med. 1998;43:922.

Feldschuh J, Brassel J, Durso N, Levine A. Successful sperm
storage for 28 years. Fertil Steril. 2005;84(4):1017.


http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0190
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0195
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0205
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0210
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0215
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0220
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0225
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0230
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0235
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0240
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0245
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0250
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0255
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0260
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0265
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0270
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0275
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0280
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0285
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0290
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0295
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0300
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0305
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0310
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0315
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0320
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0325
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0330
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0335
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0340
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0345
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0350
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0355
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0360
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0365
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370
http://refhub.elsevier.com/S1698-031X(15)00091-6/sbref0370

	Preservação da fertilidade masculina no Centro Hospitalar de Vila Nova de Gaia/Espinho EPE – 17 anos de experiência
	Introdução
	Material e métodos
	Resultados
	Discussão
	Responsabilidades éticas
	Proteção de pessoas e animais
	Confidencialidade dos dados
	Direito à privacidade e consentimento escrito

	Conflito de interesses
	Referências


