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esde  a  introdução  da  vacina  conjugada  contra  a  Hae-
ophilus  influenza  tipo  B  (Hib)  (VCHib)  em  programas  de

acinação  infantil,  houve  uma  eliminação  quase  total  da
eningite  por  Hib  em  países  de  alta  e  baixa  renda.1,2 Isso

esultou  da  imunização  de  crianças e  conferiu  proteção
ireta  contra  a  doença invasiva  por  Hib  não  apenas  entre  as
rianças  vacinadas,  mas  também  proteção indireta  a  indiví-
uos  não  vacinados  por  meio  da  interrupção  de  transmissão
a  bactéria  em  comunidades  pela  vacinação  direcionada

 crianças.3 Após  a  imunização  infantil  com  a  VCHib,  a
treptococcus  pneumoniae  emergiu  como  a  principal  causa
e  meningite  bacteriana  na  maioria  dos  países,  embora
eguida  da  Neisseria  meningitidis  (32%)  em  alguns  países,
omo  o  Brasil.4 O  estudo  feito  por  Hirose  et  al.  nesta
dição  do  Jornal  sugere  que  há  uma  probabilidade  de  ainda
ais  mudanças  no  perfil  epidemiológico  da  meningite  infan-

il  no  Brasil  desde  a  introdução  da  vacina  pneumocócica
onjugada  10-valente-polissacarídeo-Proteína-D  (PCV10)  no
rograma  de  vacinação  pública  em  março de  2010.5
om  o  uso  do  Sistema  de  Informações  sobre  Doenças de
otificação  Obrigatória  em  casos  confirmados  de  meningite
neumocócica  no  estado  do  Paraná,  Hirose  et  al.  documen-
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aram  uma  redução de  aproximadamente  60%  na  incidência
e  meningite  pneumocócica  e  de  76%  na  incidência  de
bito  devido  à  meningite  pneumocócica  em  crianças  com
enos  de  dois  anos.  Isso  ocorreu  após  dois  anos  da

ntrodução  da  PCV10  no  programa  de  vacinação  pública  no
rasil,  em  comparação  com  a  era  antes  da  PCV10.

Embora  essas  observações  sejam  encorajadoras,  é  impor-
ante  interpretar  os  achados  no  contexto  das  limitações  e
ossíveis  vieses  inerentes  a  sistemas  de  informação  pas-
ivos,  incluindo  a  variabilidade  na  completude  e  precisão
e  captação  de  casos  com  o  passar  do  tempo.  Isso  pode-
ia  influenciar  inadvertidamente  os  achados  decorrentes  de
studos  ecológicos  que  usam  essas  bases  de  dados  admi-
istrativas,  por  meio  da  superestimação do  impacto  da
CV  (caso  a divulgação  tenha  sido  subaproveitada  após  a
ntrodução  da  PCV)  ou  da  subestimação  de  seu  efeito  (caso
enha  havido  uma  divulgação  aprimorada  dos  casos  na  era
ós-PCV).  Uma  forma  de  abordar  essa  limitação  é  anali-
ar  registros  de  outras  doenças nesses  sistemas  que  tenham
enos  probabilidade  de  ter  sido  afetados  pela  intervenção

ob  investigação  e  que  não  estejam  sujeitas  a  mudanças
emporais.  Nesse  sentido,  teria  sido  útil  analisar  as  tendên-
ias  na  incidência  de  outras  causas  de  meningite  bacteriana,
omo  a  Streptococcus  do  Grupo  B  (EGB),  que,  embora  afete
rincipalmente  crianças <  três  meses,  deve  manter-se  em
rande  parte  inalterada.6,7 Essa  análise  ‘‘muda’’  ajudaria
a  verificação  da  estabilidade  na  documentação de  casos
e  meningite  bacteriana  no  sistema  de  informação.  Da

esma  forma,  a  divulgação  das  tendências  de  incidência
or  sorotipo  vacinal  e  não  vacinal  (excluídos  os  sorotipos
ara  os  quais  pudesse  haver  proteção  cruzada  ou  que  fossem
onhecidos  por  sua  variabilidade  temporal)  fortaleceria
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Pneumococcal  conjugate  vaccine  and  changing  epidemiolog

ainda  mais  a  interpretação dos  resultados  atuais.  Em  con-
trapartida,  as  tendências  em  meningite  devido  a  Neisseria
meningitidis  teriam  sido  menos  úteis  como  análise  ‘‘muda’’
das  variáveis,  já  que  está  sujeita  a  mudanças  temporais  e
poderia  ser  igualmente  afetada  pela  introdução  de  vacinas
desenvolvidas  recentemente  contra  essa  bactéria.

Além  disso,  apesar  de  o  atual  estudo  detalhar  a  proporção
de  casos  de  meningite  pneumocócica  em  virtude  dos  soroti-
pos  da  PCV10  antes  da  era  da  PCV10  (58%)  e  durante  a era  da
PCV10  (46%),  os  resultados  não  foram  analisados  especifica-
mente  com  relação às  mudanças  específicas  do  sorotipo  da
vacina  na  incidência  de  meningite,  possivelmente  em  vir-
tude  de  a  aplicação  do  sorotipo  ter  sido  feita  em  <  50%
de  casos  isolados.  Adicionalmente,  o  estudo  provavelmente
não  tem  número  suficiente  de  casos  de  meningite  por  soroti-
pos  individuais  para  determinar  se  houve  proteção  uniforme
contra  todos  os  sorotipos  ou  se  as  mudanças  foram  específi-
cas  em  alguns  sorotipos,  como  1  e  5,  o  que  poderia  passar  por
uma  flutuação natural  anualizada  na  incidência.  O  Sorotipo
1,  em  especial,  é  uma  grande  causa  de  meningite  pneu-
mocócica  em  alguns  contextos,8 que,  apesar  de  incluído
na  PCV10  (e  na  PCV13),  poderia  ter  diminuído  rapidamente
devido  às  flutuações  naturais  em  sua  incidência,  que  estava,
temporária  e  coincidentemente,  relacionada  à  introdução
da  PCV.

Assim,  embora  a  diminuição  na  incidência  de  meningite
pneumocócica,  que  esteve  temporariamente  relacionada  à
vacinação  infantil  com  a  PCV10  neste  estudo  ecológico,
seja  promissora,  os  resultados  precisam  ser  corroborados
por  estudos  adicionais  sobre  a  eficácia  da  vacina  no  mesmo
contexto.  Esses  estudos  vieram  recentemente  do  Brasil,
incluindo  um  estudo  caso-controle  multicentralizado  sobre
a  doença pneumocócica  invasiva  (DPI),  que  incluiu  casos  de
meningite.9 No  segundo  estudo,  Domingues  et  al.  relataram
que  a  vacinação  com  PCV10  com  o  uso  da  série  principal  de
três  doses  (aos  dois,  quatro  e  seis  meses  de  idade)  e  uma
dose  de  reforço aos  12  meses  de  idade  foi  associada  a  uma
redução  de  84%  (IC  de  95%:  66-92)  na  DPI  por  sorotipo  da
PCV10  e  também,  notavelmente,  a  uma  redução de  78%  (IC
de  95%:  41-92)  nos  sorotipos  correspondentes  à  vacina  (6A  e
19A),  nos  quais  a  reatividade  imunológica  cruzada  foi  rela-
tada  de  estudos  antecipados  sobre  imunogenicidade.10 Isso
indica  que  a  formulação  da  PCV10  impediu  de  maneira  efi-
caz  a  DPI  em  virtude  de,  no  mínimo,  12  sorotipos,  incluindo
o  sorotipo  19A  (EV:  82%;  IC  de  95%:  11-96).  O  Sorotipo  19A
surgiu  previamente  como  um  sorotipo  importante  que  cau-
sava  uma  ‘‘doença substituta’’  após  a  introdução  da  vacina
pneumocócica  conjugada  7-valente-polissacarídeo-proteína
CRM197 (PCV7)  em  programas  de  vacinação  de  certos  paí-
ses  de  alta  renda,  devido,  em  grande  parte,  à  expansão
clonal  de  cepas  resistentes  a  antibióticos  pré-existentes.11

Além  disso,  a  expansão  clonal  de  outros  sorotipos  que  não
PCV7,  incluindo  os  sorotipos  1,  3,  7F,  22F  e  33F,  foi  observada
no  Reino  Unido  após  a  vacinação  por  PCV7.12 A  eficácia  da
PCV10  contra  a  DPI  é  corroborada,  ainda,  por  um  teste  de
controle  randomizado  em  bloco  de  PCV10  feito  na  Finlândia,
no  qual  a  eficácia  da  vacina  foi  de  100%  para  o  cronograma
de  dosagem  3  +  1  e  de  93%  para  uma  série  básica  de  duas

doses  seguida  por  uma  dose  de  reforço.13

Apesar  das  limitações  deste  estudo,  os  resultados  são,
ainda  assim,  compatíveis  com  o  impacto  da  vacinação
infantil  pela  PCV7  sobre  a  meningite  por  sorotipo  vacinal
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m  países  de  alta  renda.  Uma  análise  recente  do  efeito  da
CV7  sobre  a  meningite  pneumocócica  em  países  da  Europa

 da  América  do  Norte  documentou  reduções de  meningite
or  sorotipo  vacinal  de  59%  no  espaço de  um  ano  após  a
ntrodução  nos  EUA  e  de  até  100%  em  alguns  países  entre  as
aixas  etárias  visadas  para  vacinação.14 Além  disso,  muitos
studos  apresentaram  um  declínio  na  incidência  de  menin-
ite  por  sorotipo  vacinal  entre  as  faixas  etárias  não  visadas
ara  vacinação.  Nos  EUA,  esse  declínio  entre  as  faixas  etá-
ias  não  vacinadas  com  PCV  foi  ligeiramente  menor  (59%

 65%  de  redução)  em  comparação  com  o  observado  em
rianças  com  menos  de  um  ano  (83%  de  redução)  dez  anos
pós  a  introdução  da  PCV7.15 Isso  reflete  certa  transmissão
ontínua  de  sorotipos  vacinais  mesmo  em  países  como  os
UA  e  possivelmente  um  retardamento  na  materialização
e  proteção  indireta  com  relação ao  efeito  direto  entre  fai-
as  etárias  visadas  para  vacinação.  Da  mesma  forma  que  a
CHib,  o efeito  indireto  da  vacinação  com  PCV  de  crianças na
rincipal  faixa  etária  do  reservatório  de  colonização  pneu-
ocócica  e  da  fonte  de  transmissão  nas  comunidades  está

elacionado  ao  fato  de  que  a  vacinação  reduz  o  risco  da
quisição  de  colonização  nasofaríngea  por  meio  de  soroti-
os  vacinais.16 Consequentemente,  existe  uma  interrupção
a  transmissão  dos  sorotipos  vacinais  na  comunidade  e  uma
edução  na  aquisição  desses  sorotipos  mesmo  entre  indiví-
uos  não  vacinados,  o  que  evita,  assim,  que  desenvolvam  DPI
incluindo  meningite).3 Embora  o  estudo  de  Hirose  et  al.  não
enha  analisado  o  efeito  da  vacinação  com  PCV10  na  infân-
ia  sobre  a  incidência  de  meningite  pneumocócica  em  faixas
tárias  não  vacinadas  com  a  PCV,  os  achados  de  Hammitt  et
l.  no  Quênia  justificam  que  a  PCV10  (da  mesma  forma  que

 PCV7  e  a PCV13)  resulta  na  proteção indireta  da  comuni-
ade  contra  a  colonização  pneumocócica  (e,  consequente  e
rovavelmente,  contra  a  doença).17

Apesar  do  sucesso  na  redução da  incidência  de  menin-
ite  pneumocócica,  ela  continuou  sendo  a  causa  principal
a  meningite  bacteriana  nos  EUA  (58%)  sete  anos  após  a
ntrodução  da  PCV7,  embora  tenha  ficado  atrás  da  EGB
esses  <  18  anos.7 Além  disso,  a  proporção  de  fatalida-
es  por  meningite  pneumocócica  permaneceu  inalterada
os  EUA  e  no  Reino  Unido  durante  o  período  de  vacinação
om  PCV  (14%-16%),7,12,18 bem  como  no  atual  estudo,  que
ompara  os  períodos  antes  da  PCV  (31%)  e  após  a  PCV
19%,  p  =  0,25).  Adicionalmente,  existe  ainda  uma  alta  taxa
63%)  de  sequelas  neurológicas  em  crianças sobreviven-
es  de  meningite  pneumocócica,  independentemente  de  a
quisição  ocorrer  devido  aos  sorotipos  na  vacina  PCV7.18

om  a  expectativa  de  reduções  adicionais  na  meningite
neumocócica  desde  a transição  da  formulação  da  PCV7
ara  a  PCV13  em  muitos  países,  a  incidência  de  menin-
ite  pneumocócica  provavelmente  diminuirá  ainda  mais
m  países  em  que  a  vacina  PCV13  (ou  PCV10)  tiver  sido
mplamente  implementada.  Essa  alteração  já  é  observada
os  EUA  um  ano  após  a  transição  da  vacinação  com  PCV7
ara  a  PCV13,  com  uma  redução adicional  de  57%  obser-
ada  na  DPI  devido  aos  sorotipos  da  PCV13  em  comparação
om  o  período  do  uso  da  PCV7.19 Entretanto,  a  redução
a  meningite  pneumocócica  foi  inferior  à  redução obser-
ada  na  bacteremia,  pneumonia  e  mastoidite  causadas  por

orotipos  vacinais.19 Com  a  redução ainda  maior  da  menin-
ite  pneumocócica,  espera-se  que  a  EGB  se  torne  agora

 principal  causa  da  meningite  bacteriana  nos  EUA  entre
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 população  pediátrica,  embora  concentrada  em  crianças
e  <  três  meses  de  idade.7 Apesar  de  uma  vacina  con-
ugada  trivalente  com  proteína-polissacarídeo  contra  EGB
star  atualmente  na  fase  II  de  estudos  clínicos,20 o  alvo
essa  vacina  é  a  imunização  de  grávidas  destinadas  a  uma
rescente  transferência  transplacentária  de  anticorpos  cap-
ulares  para  o  feto,  posteriormente  esperada  para  proteger

 criança contra  a  meningite  por  EGB  (estreptococos  do
rupo  B)  e  outra  doença invasiva  por  EGB.21

Apesar  de  a  meningite  pneumocócica  estar  entre  as  for-
as  menos  comuns  de  doença pneumocócica  grave,  ainda

 uma  doença de  altas  proporções  de  casos  de  fatalidade  e
equelas  neurológicas.  As  PCVs  foram,  agora,  estabelecidas
ara  evitar  a  meningite  por  sorotipos  vacinais.  Considerando

 maior  incidência  de  doença pneumocócica  e o  índice  muito
ais  elevado  de  mortalidade  relacionados  à  meningite  pneu-
ocócica  (35%)  em  crianças de  países  de  baixa  renda,22

eve-se  priorizar  a  introdução  da  PCV  em  todos  os  países  de
aixa  e  média  renda  com  bom  custo-benefício  e  de  maneira
ustentável.

inanciamento

 autor  recebeu  financiamento  e  participou  dos  exames  clí-
icos  de  estudos  sobre  a  PCV;  além  disso,  recebeu  honorários
or  participar  do  comitê  de  palestrantes  e  de  conselhos  con-
ultivos  da  GlaxoSmithKline  e  da  Pfizer.

onflitos de interesse

 autor  declara  não  haver  conflitos  de  interesse.

eferências

1. Adegbola RA, Secka O, Lahai G, Lloyd-Evans N, Njie A, Usen
S, et al. Elimination of Haemophilus influenzae type b (Hib)
disease from the Gambia after the introduction of routine
immunisation with a Hib conjugate vaccine: a prospective study.
Lancet. 2005;366:144---50.

2. Morris SK, Moss WJ, Halsey N. Haemophilus influenzae type
b conjugate vaccine use and effectiveness. Lancet Infect Dis.
2008;8:435---43.

3. Stephens DS. Protecting the herd: the remarkable effectiveness
of the bacterial meningitis polysaccharide-protein conjugate
vaccines in altering transmission dynamics. Trans Am Clin Cli-
matol Assoc. 2011;122:115---23.

4. Azevedo LC, Toscano CM, Bierrenbach AL. Bacterial meningi-
tis in Brazil: baseline epidemiologic assessment of the decade
prior to the introduction of pneumococcal and meningococcal
vaccines. PLoS One. 2013;8:e64524.

5. Hirose TE, Maluf EM, Rodrigues CO. Pneumococcal meningi-
tis: epidemiological profile pre- and post-introduction of the
pneumococcal 10-valent conjugate vaccine. J Pediatr (Rio J).
2015;91:130---5.

6. Schrag SJ, Verani JR. Intrapartum antibiotic prophylaxis for the
prevention of perinatal group B streptococcal disease: experi-
ence in the United States and implications for a potential group

B streptococcal vaccine. Vaccine. 2013;31:D20---6.

7. Thigpen MC, Whitney CG, Messonnier NE, Zell ER, Lynfield R,
Hadler JL, et al. Bacterial meningitis in the United States, 1998-
2007. N Engl J Med. 2011;364:2016---25.

2

Madhi  SA

8. Mueller JE, Yaro S, Ouédraogo MS, Levina N, Njanpop-
Lafourcade BM, Tall H, et al. Pneumococci in the African
meningitis belt: meningitis incidence and carriage prevalence
in children and adults. PLoS One. 2012;7:e52464.

9. Domingues CM, Verani JR, Montenegro Renoiner EI, De Cunto
Brandileone MC, Flannery B, De Oliveira LH, et al. Effectiveness
of ten-valent pneumococcal conjugate vaccine against invasive
pneumococcal disease in Brazil: a matched case-control study.
Lancet Respir Med. 2014;2:464---71.

0. Vesikari T, Wysocki J, Chevallier B, Karvonen A, Czajka H, Arsène
JP, et al. Immunogenicity of the 10-valent pneumococcal non-
-typeable Haemophilus influenzae protein D conjugate vaccine
(PHiD-CV) compared to the licensed 7vCRM vaccine. Pediatr
Infect Dis J. 2009;28:S66---76.

1. Moore MR, Gertz RE Jr, Woodbury RL, Barkocy-Gallagher GA,
Schaffner W, Lexau C, et al. Population snapshot of emergent
Streptococcus pneumoniae serotype 19A in the United States,
2005. J Infect Dis. 2008;197:1016---27.

2. Pichon B, Ladhani SN, Slack MP, Segonds-Pichon A, Andrews NJ,
Waight PA, et al. Changes in molecular epidemiology of Strep-
tococcus pneumoniae causing meningitis following introduction
of pneumococcal conjugate vaccination in England and Wales.
J Clin Microbiol. 2013;51:820---7.

3. Palmu AA, Jokinen J, Borys D, Nieminen H, Ruokokoski E, Siira
L, et al. Effectiveness of the ten-valent pneumococcal Hae-
mophilus influenzae protein D conjugate vaccine (PHiD-CV10)
against invasive pneumococcal disease: a cluster randomised
trial. Lancet. 2013;381:214---22.

4. Tin Tin Htar M, Madhava H, Balmer P, Christopoulou D, Mene-
gas D, Bonnet E. A review of the impact of pneumococcal
polysaccharide conjugate vaccine (7-valent) on pneumococcal
meningitis. Adv Ther. 2013;30:748---62.

5. Castelblanco RL, Lee M, Hasbun R. Epidemiology of bacterial
meningitis in the USA from 1997 to 2010: a population-based
observational study. Lancet Infect Dis. 2014;14:813---9.

6. Klugman KP. Efficacy of pneumococcal conjugate vaccines and
their effect on carriage and antimicrobial resistance. Lancet
Infect Dis. 2001;1:85---91.

7. Hammitt LL, Akech DO, Morpeth SC, Karani A, Kihuha N, Nyon-
gesa S, et al. Population effect of 10-valent pneumococcal
conjugate vaccine onnasopharyngeal carriage of Streptococcus
pneumoniae and non-typeable Haemophilus influenzae in Kilif
Kenya: findings from cross-sectional carriage studies. Lancet
Glob Health. 2014;2:e397---405.

8. Stockmann C, Ampofo K, Byington CL, Filloux F, Hersh AL,
Blaschke AJ, et al. Pneumococcal meningitis in children: epi-
demiology, serotypes, and outcomes from 1997-2010 in Utah.
Pediatrics. 2013;132:421---8.

9. Kaplan SL, Barson WJ, Lin PL, Romero JR, Bradley JS, Tan
TQ, et al. Early trends for invasive pneumococcal infections
in children after the introduction of the 13-valent pneu-
mococcal conjugate vaccine. Pediatr Infect Dis J. 2013;32:
203---7.

0. Madhi SA, Dangor Z, Heath PT, Schrag S, Izu A, Sobanjo-
Ter Meulen A, et al. Considerations for a phase-III trial to
evaluate a group B Streptococcus polysaccharide-protein con-
jugate vaccine in pregnant women for the prevention of
early- and late-onset invasive disease in young-infants. Vaccine.
2013;31:D52---7.

1. Baker CJ, Carey VJ, Rench MA, Edwards MS, Hillier SL, Kas-
per DL, et al. Maternal antibody at delivery protects neonates
from early onset group B streptococcal disease. J Infect Dis.
2014;209:781---8.
2. Ramakrishnan M, Ulland AJ, Steinhardt LC, Moïsi JC, Were F,
Levine OS. Sequelae due to bacterial meningitis among Afri-
can children: a systematic literature review. BMC Med. 2009;
7:47.

http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0115
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0120
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0125
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0130
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0135
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0140
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0145
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0150
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00024-5/sbref0220

	Pneumococcal conjugate vaccine and changing epidemiology of childhood bacterial meningitis
	Financiamento
	Conflitos de interesse
	Referências


