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EDITORIAL

Em tempo:  a  persistência  da  sífilis congênita  no Brasil
--- Mais avanços  são  necessários!

In  time:  the  persistence  of  congenital  syphilis  in  Brazil  ---  More  progress
needed!
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Apesar  de  décadas  de  experiência  epidemiológica  e  clínica
com  sífilis  materna  e  congênita,  ambas  continuam  a  ser
importantes  problemas  de  saúde  pública  no  Brasil  e  no  resto
das  Américas.  Em  2010,  com  o  apoio  da  Organização  Mun-
dial  de  Saúde  (OMS),  os  Estados-Membros  da  Organização
Pan-Americana  da  Saúde  (Opas)  aprovaram  a  Estratégia  e
Plano  de  Ação  para  a  Eliminação  da  Transmissão  Materno-
-Infantil  do  HIV  e  da  Sífilis  Congênita,  com  o  objetivo  de
reduzir  a  incidência  de  sífilis  congênita  para  ≤0,5  casos
para  1.000  nascidos  vivos  em  2015.1 Em  2014,  17.400  casos
(1,3/1.000  nascidos  vivos)  de  sífilis  congênita  foram  noti-
ficados  nas  Américas  e  17  países  podem  ter  eliminado  a
transmissão  materno-infantil  da  sífilis.2 Apesar  de  alguns
progressos,  o  Brasil  não  cumpriu  a  meta  de  eliminação  da
sífilis  congênita,  mas,  ao  contrário,  a  epidemia  continua  e
resulta  em  mortalidade  neonatal  e  fetal  significativa.  Em
2010,  6.916  casos  (2,27/1.000  nascidos  vivos)  de  sífilis  con-
gênita  foram  notificados  ao  Ministério  da  Saúde  e  à  Opas,

enquanto  que  em  2013  o  número  de  casos  aumentou  para
13.705  (4,70/1.000  nascidos  vivos)  antes  de  diminuir  para
6.793  casos  em  2014.2,3
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A  sífilis  congênita  é  uma  doença evitável  e  deve  haver
olerância  zero  para  a  sua  ocorrência,  pois  até  mesmo  um
aso  representa  uma  falha  do  sistema  público  de  saúde.  Os
rofissionais  de  saúde  sabem  o  que  deve  ser  feito  para  preve-
ir  a  sífilis  congênita  e  suas  complicações,  que  incluem  parto
e  natimorto,  prematuridade,  hidropsia  fetal  não  imune  e
ortalidade  neonatal.4 A  OMS  estima  que,  globalmente,  1,5

 1,85  milhão  de  mulheres  grávidas  estão  infectadas  com
ífilis  anualmente  e  metade  delas  tem  filhos  com  resul-
ados  adversos.4 Nos  Estados  Unidos,  de  1999  a  2013,  a
ortalidade  neonatal  secundária  à  sífilis  congênita  foi  de

2/1.000  nascidos  vivos,  com  uma  taxa  de  letalidade  de
,5%.5 Das  418  mortes  registradas,  82%  foram  natimortos  e
9%  das  mães  tinham  sífilis  não  tratada  ou  tratada  inade-
uadamente.  Além  disso,  menos  cuidados  pré-natais  foram
ssociados  com  um  aumento  do  risco  de  morte  e,  impor-
ante,  59%  das  mortes  ocorreram  por  volta  de  31  semanas
e  gestação.

É evidente  que  as  mulheres  grávidas  devem  ter  acesso
o  pré-natal  precoce  e  ser  testadas  sorologicamente  para
ífilis  na  primeira  consulta  pré-natal  e,  em  áreas  de  alto
isco,  novamente  de  28  a 32  semanas  durante  a  gestação  e
o  parto.6 De  acordo  com  a  Opas,  94%  das  mulheres  grávi-

as  nas  Américas  comparecem  a  pelo  menos  uma  consulta  de
ré-natal  durante  a  gravidez  e  80%  são  testadas  para  sífilis
m  algum  momento  durante  a  gravidez.2 No  Brasil,  Domin-
ues  et  al.7 entrevistaram  23.894  mulheres  no  pós-parto

edade de Pediatria de São Paulo. Este é um artigo Open Access sob
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 relataram  que  98,7%  tinham  tido  pelo  menos  uma  con-
ulta  pré-natal,  89%  tinham  documentação de  pelo  menos
m  teste  de  sífilis  registrado  nas  fichas  de  pré-natal,  mas
penas  um  adicional  de  41%  tinha  sido  submetido  a  um
egundo  teste.  De  2011  a  2014,  a  Opas  relatou  um  aumento
e  81%  para  86%  em  mulheres  infectadas  com  sífilis  que
inham  documentação de  tratamento  adequado,  embora
inda  estivesse  abaixo  de  sua  meta  de  95%.2 Portanto,  não

 surpreendente  que  a  sífilis  congênita  continue  a  ser  um
rande  problema  no  Brasil  e  no  resto  das  Américas.

Além  da  identificação  de  mulheres  grávidas  infectadas,  o
ratamento  oportuno  é  obrigatório  para  prevenção  da  sífilis
ongênita.8,9 Em  locais  onde  o  acompanhamento  é  incerto
u  difícil,  o  teste  rápido  de  sífilis  point-of-care  deve  ser
eito  de  modo  a  que  as  mulheres  sejam  tratadas  no  local  e
em  demora.  Além  disso,  o  teste  sorológico  e  o  tratamento
resuntivo  do  parceiro  sexual  são  essenciais  para  evitar  a
einfecção  e  a  transmissão  para  o  feto.10 No  Brasil,  estima-se
ue  apenas  12%  dos  parceiros  sexuais  recebam  tratamento
ara  a  sífilis,11 certamente  uma  falha  da  infraestrutura  de
aúde  pública,  já  que  o  rastreamento  de  contato  e  trata-
ento  é  o  principal  método  de  controle  da  transmissão  da

ífilis  nas  comunidades.
Penicilina  G  é  o  único  agente  antimicrobiano  eficaz

onhecido  para  prevenir  a  transmissão  vertical  da  sífilis  e
ratamento  da  infecção fetal.6 As  mulheres  grávidas  devem
eceber  o  esquema  de  tratamento  com  penicilina  adequado
ara  o  estágio  da  infecção e  se  qualquer  dose  da  terapia  não
or  administrada  para  a  sífilis  latente,  o  esquema  completo
e  tratamento  deve  ser  repetido.  As  mulheres  grávidas  que
êm  um  histórico  de  alergia  à  penicilina  devem  ser  dessen-
ibilizadas  e  tratadas  com  penicilina.

Infelizmente,  o  diagnóstico  de  sífilis  congênita  continua
 ser  um  problema  devido  à  incapacidade  de  se  detectar  ou
ultivar  Treponema  pallidum  em  amostras  clínicas.  Assim,

 necessário  depender  de  exames  laboratoriais  que  detec-
am  anticorpos  IgG  maternos  em  testes  não  treponêmicos

 treponêmicos  transmitidos  por  via  transplacentária  para  o
eto.  No  entanto,  o  uso  do  teste  de  immunoblotting  para  IgM,
nsaios  de  PCR  e  teste  de  infecciosidade  em  coelhos  (RIT  ---

 inoculação  de  fluido  do  paciente  infectado  em  testículos
e  coelho  com  resultante  infecção sifilítica  do  coelho)  em
aboratórios  de  pesquisa  permitiu  a  análise  racional  baseada
m  evidência  para  o  manejo  de  crianças nascidas  de  mães
om  sorologia  reativa  para  sífilis.12---15

Recém-nascidos  com  sífilis  comprovada  ou  muito  pro-
ável,  isto  é,  aqueles  que  têm  um  exame  físico  anormal,
itulação  sorológica  não  treponêmica  quantitativa  no  soro
ue  é  quatro  vezes  ou  superior  à  titulação  da  mãe,  micros-
opia  de  campo  escuro  positiva  ou  PCR  de  lesões  ou  fluidos
orporais/tecidos/placenta,16 são  prontamente  diagnosti-
ados  e  devem  receber  10  dias  de  tratamento  intravenoso
om  penicilina  G  cristalina  aquosa  ou  tratamento  intramus-
ular  com  penicilina  G  procaína.  Virtualmente  todas  essas
rianças  têm  um  teste  de  immunoblotting  para  IgM  posi-
ivo,  e,  pelo  menos,  50%  deles  têm  espiroquetas  detectadas
o  líquido  cefalorraquidiano  por  meio  de  RIT.17

A  criança com  boa  aparência,  com  um  exame  físico

ormal  e  nascido  de  uma  mãe  com  sífilis  não  tratada  ou
nadequadamente  tratada  (<4  semanas  antes  do  parto  ou
ualquer  forma  de  tratamento  sem  penicilina  G)  conti-
ua  a  ser  um  dilema  diagnóstico.  No  entanto,  enquanto

s
e
s
d

Cooper  JM  et  al.

té  20%  dessas  crianças têm  um  teste  de  immunoblotting
ara  IgM  positivo,  indicativo  de  infecção intrauterina,  quase
enhuma  apresentará  invasão  do  sistema  nervoso  central
elo  T.  pallidum  se  a  sua  avaliação  completa  (hemograma
ompleto  e  plaquetas,  radiografias  de  ossos  longos  e  exame
o  líquido  cefalorraquidiano  [LCR])  for  normal.17 Essas
rianças  podem  receber  uma  única  injeção intramuscular  de
enicilina  benzatina  (50.000U/kg).6 Finalmente,  as  crianças
ormais  nascidas  de  mães  adequadamente  tratadas  durante

 gravidez  e  com  duração superior  a  quatro  semanas  antes  do
arto  devem  ser  considerados  como  um  ‘‘contato  próximo’’

 receber  uma  única  injeção intramuscular  de  penicilina
enzatina,  embora  nenhuma  avaliação seja  necessária  ou
ecomendada.6 Da  mesma  forma,  crianças normais  que  têm
m  resultado  não  reativo  de  teste  não  treponêmico  no
oro,  mas  são  filhas  de  mães  com  sífilis  não  tratada  ou
nadequadamente  tratada,  podem  receber  uma  dose  única
ntramuscular  de  penicilina  benzatina  sem  avaliação  ---  um
enário  cada  vez  mais  comum  com  o  uso  de  testes  treponê-
icos,  tais  como  imunoensaios  enzimáticos  ou  imunoensaios
e  quimioluminescência  para  detecção  de  sífilis  (triagem  por
equência  reversa).18

Como  a sífilis  pode  ser  um  cofator  para  a  infecção pelo
IV,  todas  as  mulheres  e  seu(s)  parceiro(s)  sexual(s)  que
êm  sífilis  devem  ser  testadas  para  a  infecção  pelo  HIV.
rianças  nascidas  de  mães  coinfectadas  com  sífilis  e  HIV
ão  requerem  diferentes  formas  de  avaliação,  terapia  ou
companhamento.

Todas  as  crianças com  testes  não  treponêmicos  reati-
os  devem  receber  exames  cuidadosos  de  acompanhamento

 testes  sorológicos  (isto  é,  um  teste  não  treponêmico)  a
ada  2-3  meses  até  que  o  teste  se  torne  não  reativo.  Um
este  treponêmico  reativo  no  soro  depois  dos  18  meses  de
dade,  quando  os  anticorpos  maternos  já  desapareceram,
onfirma  o  diagnóstico  de  sífilis  congênita,  embora  até  20%
as  crianças infectadas  possam  apresentar  soroconversão
ompleta  para  testes  sorológicos  de  sífilis  não  reativos.

Recentemente,  uma  escassez  de  penicilina  no  Brasil  e
m  outras  partes  do  mundo  representou  uma  grave  ameaça
ara  a  saúde  de  fetos  e  filhos  de  mães  com  sífilis.  Se
s  preparados  de  penicilina  não  estiverem  disponíveis,  um
ratamento  de  10  dias  com  ceftriaxona  pode  ser  conside-
ado  com  acompanhamento  clínico  e  sorológico  cuidadoso,
ncluindo  a  repetição  da  avaliação  do  LCR.6,19 São  necessá-
ios  esforços de  pesquisas  para  avaliar  se  outros  antibióticos,
ais  como  a  amoxicilina,  podem  tratar  a  doença do  sistema
ervoso  central  de  maneira  efetiva.

A  falta  de  identificação  oportuna  e  de  tratamento  ade-
uado  das  crianças infectadas  pode  ter  consequências
rofundas  na  vida  adulta.  Manifestações  da  sífilis  congê-
ita  tardia  envolvem  o  sistema  nervoso  central,  ossos  e
rticulações,  dentes,  olhos  e  pele  e  incluem  a  tríade  de  Hut-
hinson  (ceratite  intersticial,  surdez  por  lesão  do  8◦nervo
raniano,  dentes  de  Hutchinson),  em  homenagem  a  Sir
onathan  Hutchinson  (1828-1913),  da  Inglaterra.

Pesquisas  e  esforços humanitários  devem  continuar  a  fim
e  controlar,  tratar  e,  eventualmente,  eliminar  a  sífilis  con-
ênita  em  todo  o  mundo.  O  impacto  na  saúde  pública  da
ífilis  na  gravidez  e  na  infância  continua  a  ser  significante

 a  eliminação  da  transmissão  materno-infantil  da  sífilis

omente  irá  se  tornar  uma  realidade  nas  Américas  por  meio
e  serviços de  saúde  pré-natal  de  alta  qualidade.
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Em  tempo:  a  persistência  da  sífilis  congênita  no  Brasil  ---  Mai
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nços são  necessários!  253

7. Domingues RM, Szwarcwald CL, Souza Junior PR, Leal MC. Pre-
valence of syphilis in pregnancy and prenatal syphilis testing in
Brazil: birth in Brazil study. Rev Saúde Pública. 2014;48:766---74.

8. Sheffield JS, Sánchez PJ, Morris G, Maberry M, Zeray F,
McIntire DD, et al. Congenital syphilis after maternal tre-
atment for syphilis during pregnancy. Am J Obstet Gynecol.
2002;186:569---73.

9. World Health Organization. The global elimination of congenital
syphilis: rationale and strategy for action. Geneva: WHO; 2007.

0. Alexander JM, Sheffield JS, Sanchez PJ, Mayfield J, Wendel GD
Jr. Efficacy of treatment for syphilis in pregnancy. Obstet Gyne-
col. 1999;93:5---8.

1. Brazil - Ministério de Saúde. Secretaria de Vigilância em Saúde.
In: Programa Nacional de Controle de DST e AIDS. Protocolo para
a prevenção da transmissão vertical de HIV e sífilis: manual de
bolso. Brasília: Ministério da Saúde; 2007.

2. Sánchez PJ, McCracken GH Jr, Wendel GD, Olsen K, Threlkeld
N, Norgard MV. Molecular analysis of the fetal IgM response to
Treponema pallidum antigens: implications for improved sero-
diagnosis of congenital syphilis. J Infect Dis. 1989;159:508---17.

3. Grimprel E, Sanchez PJ, Wendel GD, Burstain JM, McCracken GH
Jr, Radolf JD, et al. Use of polymerase chain reaction and rabbit
infectivity testing to detect Treponema pallidum in amniotic
fluid, fetal and neonatal sera, and cerebrospinal fluid. J Clin
Microbiol. 1991;29:1711---8.

4. Sánchez PJ, Wendel GD Jr, Grimprel E, Goldberg M, Hall M,
Arencibia-Mireles O, et al. Evaluation of molecular methodolo-
gies and rabbit infectivity testing for the diagnosis of congenital
syphilis and neonatal central nervous system invasion by Trepo-
nema Pallidum. J Infect Dis. 1993;167:148---57.

5. Wendel GD Jr, Sánchez PJ, Peters MT, Harstad TW, Potter LL,
Norgard MV. Identification of Treponema pallidum in amniotic
fluid and fetal blood from pregnancies complicated by congeni-
tal syphilis. Obstet Gynecol. 1991;78:890---5.

6. Sheffield JS, Sánchez PJ, Wendel GD Jr, Fong DW, Zeray F, Mar-
graf LR, et al. Placental histopathology of congenital syphilis.
Obstet Gynecol. 2002;100:126---33.

7. Michelow IC, Wendel GD Jr, Norgard MV, Zeray F, Leos NK, Alsa-
adi R, et al. Central nervous system infection in congenital
syphilis. N Engl J Med. 2002;346:1792---8.

8. Reverse screening Centers for Disease Control and Prevention
(CDC). Discordant results from reverse sequence syphilis scre-
ening --- five laboratories, United States, 2006-2010. MMWR.

2011;60:133---7.

9. Marra CM, Slatter V, Tartaglione TA, Baker-Zander SA, Lukehart
SA. Evaluation of aqueous penicillin G and ceftriaxone for expe-
rimental neurosyphilis. J Infect Dis. 1992;165:396---7.

http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0005
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0010
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0100
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0020
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0025
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0035
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0040
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0045
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0050
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0105
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0060
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0065
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0070
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0075
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0080
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0085
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0090
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095
http://refhub.elsevier.com/S0103-0582(16)30039-9/sbref0095

	Em tempo: a persistência da sífilis congênita no Brasil – Mais avanços são necessários!
	Financiamento
	Conflitos de interesse
	Agradecimentos
	Referências


