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Abstract
Objective:  Triggered  by  the  growing  knowledge  on  the  link  between  the  intestinal  microbiome
and human  health,  the  interest  in  probiotics  is  ever  increasing.  The  authors  aimed  to  review  the
recent literature  on  probiotics,  from  definitions  to  clinical  benefits,  with  emphasis  on  children.
Sources: Relevant  literature  from  searches  of  PubMed,  CINAHL,  and  recent  consensus  state-
ments were  reviewed.
Summary  of  the  findings: While  a  balanced  microbiome  is  related  to  health,  an  imbalanced
microbiome  or  dysbiosis  is  related  to  many  health  problems  both  within  the  gastro-intestinal
tract, such  as  diarrhea  and  inflammatory  bowel  disease,  and  outside  the  gastro-intestinal  tract
such as  obesity  and  allergy.  In  this  context,  a  strict  regulation  of  probiotics  with  health  claims
is urgent,  because  the  vast  majority  of  these  products  are  commercialized  as  food  (sup-
plements),  claiming  health  benefits  that  are  often  not  substantiated  with  clinically  relevant
evidence.  The  major  indications  of  probiotics  are  in  the  area  of  the  prevention  and  treatment
of gastro-intestinal  related  disorders,  but  more  data  has  become  available  on  extra-intestinal
indications.  At  least  two  published  randomized  controlled  trials  with  the  commercialized  probi-
otic product  in  the  claimed  indication  are  a  minimal  condition  before  a  claim  can  be  sustained.
Today,  Lactobacillus  rhamnosus  GG  and  Saccharomyces  boulardii  are  the  best-studied  strains.
Although adverse  effects  have  sporadically  been  reported,  these  probiotics  can  be  considered
as safe.

Conclusions:  Although  regulation  is  improving,  more  stringent  definitions  are  still  required.
Evidence  of  clinical  benefit  is  accumulating,  although  still  missing  in  many  areas.  Misuse  and
use of  products  that  have  not  been  validated  constitute  potential  drawbacks.
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Probióticos:  informações  atualizadas

Resumo
Objetivo:  Motivado  pelo  conhecimento  cada  vez  maior  da  associação  entre  o  microbioma  intes-
tinal e  a  saúde  humana,  o  interesse  nos  probióticos  vem  crescendo  cada  vez  mais.  Os  autores
visaram  a  analisar  a  última  literatura  a  respeito  dos  probióticos,  de  definições  a  benefícios
clínicos  com  ênfase  nas  crianças.
Fonte  dos  dados:  Foi  analisada  a  literatura  relevante  de  pesquisas  do  PubMed,  do  Cinahl  e  dos
últimos consensos.
Síntese  dos  dados:  Apesar  de  um  equilíbrio  no  microbioma  estar  relacionado  à  saúde,  um  dese-
quilíbrio no  microbioma  ou  disbiose  está  relacionado  a  vários  problemas  de  saúde  no  trato
gastrointestinal,  como  diarreia  e  doença  inflamatória  intestinal,  e  fora  do  trato  gastrointes-
tinal, como  obesidade  e  alergia.  Nesse  contexto,  a  regulamentação  rigorosa  dos  probióticos
a alegações  de  saúde  é  urgente,  pois  a  grande  maioria  desses  produtos  é  vendida  como
alimentação (suplementos),  sob  a  alegação  de  benefícios  à  saúde  que  frequentemente  não
são comprovados  com  evidências  clinicamente  relevantes.  As  principais  indicações  de  probió-
ticos são  feitas  na  área  da  prevenção  e  tratamento  de  doenças  gastrointestinais,  porém  mais
dados têm  sido  divulgados  a  respeito  de  indicações  extraintestinais.  Pelo  menos  dois  ensaios  clí-
nicos controlados  e  randomizados  publicados  com  o  probiótico  vendido  na  indicação  declarada
são a  condição  mínima  antes  de  uma  afirmação  poder  ser  mantida.  Atualmente,  o  Lactoba-
cillus rhamnosus  GG  e  Saccharomyces  boulardii  são  as  melhores  cepas  estudadas.  Apesar  de
efeitos adversos  terem  sido  esporadicamente  relatados,  os  probióticos  podem  ser  considerados
seguros.
Conclusões:  Apesar  de  a  regulamentação  estar  aumentando,  ainda  são  necessárias  definições
mais rigorosas.  As  evidências  de  benefícios  clínicos  estão  aumentando,  apesar  de  ainda  ausentes
em várias  áreas.  O  uso  inadequado  e  de  produtos  não  validados  constitui  possíveis  desvantagens.
© 2014  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  Todos  os  direitos
reservados.
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Introdução

A  consulta  de  peritos  conjunta  da  Organização  das
Nações  Unidas  para  Agricultura  e  Alimentação  (FAO)  e  da
Organização  Mundial  de  Saúde  (OMS)  sobre  a  avaliação  das
propriedades  de  saúde  e  nutricionais  dos  probióticos  na
alimentação,  incluindo  leite  em  pó  com  bactérias  vivas
produtoras  de  ácido  láctico,  definiu  os  probióticos  como
‘‘Micro-organismos  vivos  que,  quando  administrados  em
quantidades  adequadas,  conferem  benefício  à  saúde  do  hos-
pedeiro’’.1 Em  2002,  um  grupo  de  trabalho  conjunto  da
FAO/OMS2 criou  diretrizes  para  a  avaliação  dos  probióti-
cos  na  alimentação.  As  exigências  mínimas  necessárias  para
status  de  probiótico  incluem:

-  a  avaliação da  identidade  da  cepa  (gênero,  espécie  e  nível
da  cepa);

-  testes  in  vitro  para  selecionar  possíveis  probióticos:  por
exemplo,  resistência  à  acidez  gástrica,  ao  ácido  biliar  e  às
enzimas  digestivas,  atividade  antimicrobiana  em  relação
a  bactérias  possivelmente  patogênicas;

-  avaliação de  segurança:  exigências  para  comprovação  de
que  uma  cepa  probiótica  é  segura  e  não  está  contaminada
em  sua  forma  de  administração;
- estudos  in  vivo  para  comprovação  dos  efeitos  sobre  a
saúde  no  hospedeiro-alvo.

Após  a  definição da  FAO/OMS,  o  Instituto  Internacio-
nal  de  Ciências  da  Vida  (ILSI)3 e  a  Associação  Europeia
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e  Alimentos  e  Culturas  para  Alimentação  Animal  (EFFCA)4

ivulgaram  definições  semelhantes  de  um  probiótico:  ‘‘Um
ngrediente  alimentar  microbiano  vivo  que,  quando  con-
umido  em  quantidades  adequadas,  confere  benefícios  à
aúde  dos  consumidores’’  e  ‘‘micro-organismos  vivos  que,
uando  ingeridos  ou  aplicados  localmente  em  quantidades
uficientes,  fornecem  ao  consumidor  um  ou  mais  benefícios
omprovados  à saúde’’.  A  definição  de  fato  implica  que  a
ngestão  de  probióticos  proporciona  benefícios  à  saúde  do
ospedeiro.

A  ciência  relacionada  aos  probióticos  é  recente  e,  assim,
stá  em  evolução constante.  Os  probióticos  usados  na
limentação,  fornecidos  como  suplementação alimentar  ou
omo  componente  ativo  de  uma  medicação  registrada,
evem  conseguir  não  apenas  sobreviver  à  passagem  por  meio
o  aparelho  digestivo  e  mostrar  sobrevivência  ao  ácido  e  à
ile,  mas  ser  capazes  de  proliferar  no  intestino.  Os  probió-
icos  devem  ser  capazes  de  exercer  seus  benefícios  sobre  o
ospedeiro  por  meio  do  crescimento  e/ou  da  atividade  no
orpo  humano.  A  aplicação  tópica  ou  local  dos  probióticos
ambém  é  proposta  em  vista  da  recente  avaliação  de  dados
ientíficos.  Portanto,  a  capacidade  de  permanecer  viável  e
fetiva  na  região-alvo  deve  ser  estudada  e  confirmada  para
ada  cepa  ou,  melhor  ainda,  para  cada  produto  vendido.  Os

studos  clínicos  devem  ser  feitos  com  o  produto  vendido,  e
ão  com  ‘‘a  cepa’’.  Contudo,  a falta  de  proteção  contribui
ara  o  fato  de  que  algumas  empresas  se  recusem  a  forne-
er  informações  sobre  cepas  específicas  em  seu  produto.5
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 literatura  recente  mostrou  que  um  dos  mecanismos  de
ção  dos  probióticos  envolve  a  estimulação  do  sistema  imu-
ológico.  O  fato  dos  probióticos  precisarem  estar  ‘‘vivos’’
ara  induzir  a  modulação  imune  pode  ser  questionado.  Por-
anto,  a  definição  talvez  precise  ser  revisada  no  futuro.

De  acordo  com  a  União  Europeia  (UE),  alegações  de
aúde  apenas  devem  ser  autorizadas  para  uso  após  uma
valiação  científica  ter  sido  feita  pelo  Painel  dos  Produtos
ietéticos,  Nutrição e  Alergias  (NDA)  da  Autoridade  Euro-
eia  de  Segurança  Alimentar  (EFSA)  [Regulamentação  (EC)
◦ 1924/2006].6 As  principais  dúvidas  abordadas  pelo  painel
DA  da  EFSA  são:

 o  alimento/componente  está  suficientemente  definido  e
caracterizado?

 o  efeito  alegado  está  suficientemente  definido  e  o  produto
tem  um  efeito  fisiológico  benéfico?

 foram  apresentados  estudos  pertinentes  em  seres  huma-
nos  para  comprovar  a  alegação?

As  recomendações da  EFSA  são  um  passo  importante  na
entativa  de  aproximar  os  motivos  para  usar  suplementos  e
edicamentos  alimentares  probióticos.  Contudo,  as  empre-

as  descobriram  formas  opcionais  de  evitar  as  restrições
a  EFSA.  Alguns  dos  suplementos  alimentares  estão  no  pro-
esso  de  registro  como  ‘‘dispositivo  médico’’,  para  o  qual  a
egislação  permite  alegações  sem  o  fornecimento  de  difícil
omprovação  científica.  Ademais,  as  exigências  de  produção
elacionadas  a  controle  de  qualidade  e  segurança  ainda  dife-
em  substancialmente  entre  suplementos  e  medicamentos
limentares  e  colocam  os  medicamentos  em  uma  situação
esvantajosa.

Controles  oficiais  por  autoridades  nacionais  são  feitos
ara  garantir  a  verificação  de  cumprimento  da  legislação
limentar.  Além  do  risco  de  usar  cepas  não  autorizadas,

 erro  de  rotulagem  dos  produtos  é  um  problema  conhe-
ido,  parcialmente  devido  ao  uso  de  métodos  fenotípicos

 de  genotipagem  com  falta  de  poder  de  discriminação.7

lém  de  controles  oficiais,  controles  privados  por  empresas
e  produção  de  alimentos  são  importantes  em  termos  de
roteção  de  cepas  patenteadas  e  de  direitos  de  propriedade
ndustrial.

Em  seu  documento  ‘‘Diretrizes  para  Avaliação  de  Probió-
icos  na  Alimentação’’,  o  Grupo  de  Trabalho  da  FAO/OMS2

ecomenda  que  as  seguintes  informações  sejam  descritas
os  rótulos  dos  produtos  probióticos:  gênero,  espécie  e
esignação  da  cepa.

 A  designação  da  cepa  não  deve  confundir  os  consumidores
a  respeito  da  funcionalidade  da  cepa.

 Quantidades  mínimas  viáveis  de  cada  cepa  probiótica  no
fim  do  prazo  de  validade

 O  tamanho  da  porção  sugerido  deve  fornecer  a  dose  efe-
tiva  de  probióticos  relacionada  à  alegação de  saúde.

 Alegação(ões)  de  saúde
 Condições  de  armazenamento  adequadas
 Informações  de  contato  da  empresa  para  informação  ao

consumidor
Em  vários  países,  apenas  alegações  gerais  de  saúde
ão  atualmente  permitidas  em  alimentos  que  contêm  pro-
ióticos.  O  Grupo  de  Trabalho  da  FAO/OMS2 recomendou
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ue  alegações  específicas  de  saúde  nos  alimentos  fos-
em  permitidas  com  relação ao  uso  dos  probióticos,  nos
uais  está  disponível  comprovação  científica  suficiente.
ssas  alegações  específicas  de  saúde  devem  ser  permiti-
as  no  rótulo  e  no  material  promocional.  Por  exemplo,
ma  alegação  específica  que  declare  que  um  probiótico
‘reduz  a  incidência  e  gravidade  de  diarreia  por  rotavírus  em
eonatos’’  seria  mais  informativa  ao  consumidor  que  uma
legação  geral  que  declare  ‘‘melhora  a  saúde  intestinal’’.
ecomenda-se  que  é  responsabilidade  do  fabricante  fazer
ma  análise  independente  por  terceiros  cientistas  na  área
ara  estabelecer  que  as  alegações  de  saúde  sejam  verdadei-
as,  e  não  enganosas.

Em  linha  com  as  sugestões  do  Grupo  de  Trabalho  da
AO/OMS,2 em  20  de  dezembro  de  2006,  o  Parlamento  Euro-
eu  e  o  Conselho  publicaram  uma  nova  regulamentação
n◦ 1924/2006)  sobre  as  ‘‘Alegações  Nutricionais  e  de
aúde  em  Alimentos’’.6 Essa  regulamentação  aplica-se  a
odas  as  alegações  nutricionais  e  de  saúde  com  relação

 todos  os  tipos  de  alimentos  destinados  a  consumidores
nais,  incluindo,  assim,  produtos  probióticos  trazidos  para

 mercado  com  uma  alegação de  saúde.  A  regulamentação
isa  a  harmonizar  as  alegações  nutricionais  e  de  saúde
m  toda  a  Europa  a  fim  de  melhor  proteger  os  consumi-
ores,  incluindo  as  comunicações  comerciais  (rotulagem,
presentação  e  campanhas  promocionais)  e  marcas  e outras
arcas  que  poderão  ser  interpretadas  como  alegações  nutri-

ionais  e  de  saúde.

feitos  funcionais  dos  probióticos

 definição  de  que  ‘‘probióticos  são  micro-organismos  vivos
ue,  quando  administrados  em  quantidades  adequadas,
onferem  um  benefício  à  saúde  do  hospedeiro’’  apenas
eneraliza  a  funcionalidade  dos  probióticos  como  fornece-
or  de  um  benefício  à  saúde  do  hospedeiro.  Assim,  essa
efinição  basicamente  implica  que  deve  haver  um  benefí-
io  fisiológico  mensurável  ao  hospedeiro  que  usar  o  produto
robiótico.  Além  disso,  não  está  especificado  que  a  cepa
robiótica  deve  ser  administrada  por  via  oral  nem  exis-
em  exigências  específicas  com  relação à  forma  de  ação.
ssa  também  implica  que  a  sobrevida  dos  micro-organismos
robióticos  em  todo  o trato  gastrointestinal  não  é  um
ré-requisito  para  reconhecimento  dos  efeitos  dos  probió-
icos.  Por  exemplo,  a  administração de  lactase  por  meio  da
dministração de  Streptococcus  (Str.)  thermophilus  vivos  no
ntestino  delgado  pode  ser  considerada  uma  atividade  pro-
iótica,  apesar  de  a própria  cepa  bacteriana  não  sobreviver
o  trato  digestivo.8

Ao  considerar  a  funcionalidade,  a  definição  acima  de
robióticos  deve  ser  interpretada  de  forma  muito  ampla.
ssa  ampla  definição  da  funcionalidade  complica  o  processo
e  caracterização funcional  dos  probióticos.  O  uso  de  pro-
ióticos  poderá  visar  a  várias  áreas  do  corpo  (boca,  trato
astrointestinal,  trato  respiratório,  trato  urinário,  pele,
agina...)  e  sua  aplicação também  pode  visar  subpopulações
umanas  específicas:  pessoas  saudáveis,  crianças,  idosos,

essoas  doentes,  indivíduos  imunocomprometidos  e  geneti-
amente  predispostos  etc.  Existe  uma  gama  extremamente
iversificada  de  possíveis  efeitos  biológicos  e novas  ativi-
ades  funcionais  estão  sendo  exploradas  constantemente.
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Probiotics:  an  update  

Enquanto  alguns  modelos  são  perfeitamente  adequados
para  o  estudo  do  potencial  de  colonização  dos  probióticos,
outros  modelos  precisam  ser  avaliados  quanto  a  seu  poten-
cial  de  imunomodulação,  sua  resiliência  contra  invasão  de
patógenos  do  trato  gastrointestinal  ou  suas  propriedades
anti-inflamatórias.

Caracterização funcional dos probióticos

Áreas  alvo

Os  produtos  probióticos  são  desenvolvidos  para  melhorar  as
doenças  fisiológicas  em  diferentes  áreas  do  corpo.  Apesar
de  o  trato  gastrointestinal  ser  o  alvo  mais  importante  para
a  maioria  dos  usos  de  probióticos,  outros  áreas  do  corpo,
como  a  boca,  o  trato  urogenital  e  a  pele,  também  são  consi-
deradas.  Os  probióticos  podem  desempenhar  um  importante
papel  na  medicina  bucal  e  na  odontologia.9,10

Considera-se  também  que  os  probióticos  diminuem  e
previnem  infecções do  trato  reprodutivo  e  urinário.11-14

No  que  diz  respeito  a  aplicações  na  pele,  os  probióti-
cos  podem  ser  administrados  por  via  oral  para  induzir
uma  resposta  imune  que  tenham  efeitos  sistêmicos,  por
exemplo,  controle  de  inflamações  na  pele15 e  de  doenças
dermatológicas  em  geral.16 Os  probióticos  também  têm  sido
usados  para  proteção de  infecções  no  trato  respiratório.
O  Lactobacillus  (L.)  rhamnosus  GG  previne  infecções  no
trato  respiratório,  além  da  proteção  convencional  contra
infecções  gastrointestinais.17 Existe  uma  abundância  de
cepas  probióticas  e  administrações disponíveis  tendo  o  trato
gastrointestinal  como  alvo.  Essas  administrações destinam-
-se  a  uma  grande  diversidade  de  benefícios  à  saúde,  como
redução  da  colonização  de  patógenos,  síntese  de  vitaminas,
aprimoramento  do  trânsito  intestinal,  alívio  da  intolerância
à  lactose,  redução do  inchaço, efeitos  imunomoduladores  e
vários  outros.

Modo  de  administração

Visando  a  obter  benefícios  à  saúde,  as  cepas  probióticas
geralmente  exigem  uma  matriz  específica  para  garantir  a
sobrevivência  ideal  das  cepas  em  todo  o  trato  gastroin-
testinal.  Por  exemplo,  recentemente,  os  probióticos  têm
sido  formulados  em  uma  matriz  de  chocolate,  o  que  resul-
tou  em  uma  sobrevivência  mais  ideal  das  cepas  probióticas,
em  comparação  com  métodos  de  formulação  convencionais
dos  probióticos.18 Outros  métodos  incluem  a  introdução  de
probióticos  em  produtos  mais  convencionais,  como  leite,19

quefir20 e  vários  iogurtes,  ou  em  matrizes  mais  específicas,
como  cereais,  queijo  e  até  mesmo  salsichas  e  biscoi-
tos.  Obviamente,  vários  probióticos  são  introduzidos,  por
motivos  comerciais,  para  obter  uma  melhor  colocação  dos
produtos  ou  para  integrar  os  produtos  alimentícios  no  mer-
cado  de  probióticos.  Exemplos  desses  são  sucos  de  frutas,
sorvetes,  doces,  barras  de  cereais  etc.

Além  da  incorporação  dos  probióticos  nos  produtos  ali-
mentícios,  as  cepas  probióticas  também  são  fornecidas  como

suplemento  alimentar,  normalmente  visando  a  resolver  pro-
blemas  de  saúde  específicos.  Suplementos  (por  exemplo,
L.  rhamnosus  GG,  L.  reuteri) e  medicamentos  alimenta-
res  (por  exemplo,  Saccharomyces  (S.)  boulardii)  probióticos
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uase  se  tornaram  padrão  no  tratamento  de  gastroenterite
ediátrica.  Existem  muitas  fórmulas  infantis  de  leite  em  pó
as  quais  os  probióticos  têm  sido  formulados  para  evitar  e
liviar  a  diarreia.

As cepas  de  L.  lactis  foram  desenvolvidas  e  secretam
L-10  ou  proteína  imunomoduladora  LcrV  de  Yersinia  para
ratar  colite  em  ratos.21,22 Atualmente,  essa  abordagem

 considerada  no  tratamento  de  mucosite  oral  (incidên-
ia  elevada  em  pacientes  com  câncer  de  cabeça/pescoço
ue  recebem  radioterapia)  com  um  fator  humano  trifólio
-secreting  L.  lactis.  Uma  base  molecular  das  aplicações
erapêuticas  e  as  atividades  quimiopreventivas  de  deter-
inados  metabólitos  probióticos,  com  ênfase  na  interação

ntre  esses  metabólitos  e  vias  de  sinalização  molecular,  são
onsideradas  alvos  epigenéticos  na  prevenção  de  câncer  de
ólon.23

Por  fim,  a administração dos  probióticos  não  se  refere
penas  ao  ambiente  alimentício  ou  farmacológico  no  qual  o
robiótico  é  formulado.  São  desenvolvidas  pomadas  especí-
cas  e  sprays  nasais.24 Atualmente,  até  mesmo  a  introdução
e  probióticos  em  colchões  e  em  agentes  de  limpeza  tem
anhado  espaço para  um  controle  higiênico  ideal.  Esse  mos-
ra  a  necessidade  de  ampliar  o  controle  das  alegações  além
os  suplementos  alimentícios  e  dos  alimentos.  Caso  a  UE  crie
‘autoridades’’,  como  a  EFSA,  para  controlar  as  alegações
m  alimentos  e  em  suplementos  alimentares,  as  alegações
e  saúde  para  produtos  não  alimentícios  devem  ser  igual-
ente  controladas.

obrevivência  das  cepas

s  benefícios  à  saúde  são,  em  muitos  casos,  obtidos  apenas
uando  uma  cepa  probiótica  atinge  a  área  alvo  em  um  estado
etabolicamente  ativo  e  em  quantidades  suficientes.  Para

dministração  oral,  os  micro-organismos  probióticos  devem
obreviver  a  diferentes  estresses  físico-químicos,  enzimáti-
os  e  microbianos  em  todo  o  trânsito  gastrointestinal.

Primeiramente,  os  micro-organismos  precisam  cruzar  o
mbiente  ácido  do  estômago.  Além  disso,  a  falta  ou  a
resença  de  uma  matriz  alimentar  determina  significativa-
ente  o  perfil  de  pH  ao  qual  a  cepa  probiótica  está  sujeita.
pesar  de  o  efeito  protetor  inicial  de  pH  dos  alimentos  poder
ujeitar  a  cepa  probiótica  a  condições  de  acidez  inicial-
ente  menos  rigorosas,  uma  digestão  mais  demorada  no

stômago  na  presença de  alimentos  pode  expor  parte  do  pro-
iótico  administrado  a  condições  de  acidez  por  um  período
e  tempo  mais  longo.  Vários  micro-organismos  probióticos
êm  sido  selecionados  por  sua  maior  resiliência  contra  essas
ondições  de  acidez  e  novas  metodologias  estão  disponí-
eis  para  possibilitar  o  encapsulamento  de  cepas  probióticas
ara  essa  finalidade.25

Um  segundo  componente  estressor  é  a  presença de  sais
a  bile  que  induzem  as  propriedades  que  comprometem
s  membranas  dos  micro-organismos,  devido  à  sua  natu-
eza  antififílica.  Uma  característica  funcional  específica  dos
icro-organismos  é  sua  capacidade  de  lidar  com  o  estresse

ausado  pelos  sais  biliares  por  meio  da  hidrolase  dos  sais  bili-

res.  As  bactérias  responsáveis  pela  hidrolase  dos  sais
iliares  normalmente  separam  a  glicina  ou  parte  da  tau-
ina  dos  sais  biliares  conjugados  e  fornecem  a  esse  menor
apacidade  bacteriostática.  Essa  característica  é  de  especial



1

i
t
q
c

c
p
e
u
s
a
r
b
c
r
s
e
p
t
m
m
p
E
b
é
q
c
h
u
e
a
(
e
i
n
d
c
à
p
t
f

G

O
v
a
t
O
m
s

t
b
t
m
u
c
s
u
e

e
r
m
o
r

d
n
d
p
a
d
c

c
‘
t
m
a
t
c
c
d
i
a
b
b
C
s
t
o
e
p
e
c
a
a
c
s
f
d
d
fi
r
a

B

O
p
e

F

O
d
o

0  

mportância  para  aprimorar  a  sobrevivência  das  cepas  em
odo  o  trânsito  intestinal  e  foi  proposta  como  um  mecanismo
ue  explica  como  os  probióticos  podem  reduzir  os  níveis  de
olesterol  no  sangue.26

Outra  característica  da  sobrevivência  das  cepas  probióti-
as  é  a  capacidade  de  colonizar  o  trato  gastrintestinal.  Essa
ropriedade  pode  ser  dividida  em  um  componente  ecológico

 em  um  componente  da  mucosa.  Primeiramente,  assim  que
m  organismo  probiótico  sobrevive  ao  ácido  gástrico  e  aos
ais  biliares  do  duodeno  e,  assim,  atinge  o  íleo  e  o cólon,  tem

 possibilidade  de  se  desenvolver  em  um  ambiente  menos
igoroso.  Contudo,  atinge  um  ambiente  com  um  fundo  micro-
iano  altamente  significativo  ---  o  íleo  e  o  cólon  atingem
oncentrações  bacterianas  de  quimo  107 e  1011 células/mL,
espectivamente.  Obviamente,  uma  cepa  probiótica  pode
er  considerada  exterior  à  microbiota  endógena  residente
,  a  menos  que  nutrientes  específicos  sejam  fornecidos  ao
robiótico  na  formulação  do  produto  (por  exemplo,  simbió-
ica),  a  cepa  deve  entrar  em  competição  com  a  comunidade
icrobiana  residente  por  substratos  disponíveis.  Em  ter-
os  ecológicos,  o  probiótico  administrado  deve  ocupar  uma
osição  funcional  no  ecossistema  microbiano  do  intestino.
m  segundo  lugar,  uma  propriedade  importante  para  os  pro-
ióticos,  por  exemplo,  a  respeito  do  controle  de  patógenos,

 sua  capacidade  de  aderir  e  crescer  na  superfície  mucosa
ue  cobre  o  epitélio  intestinal.  A  aderência  da  mucosa  pode
ontar  com  as  propriedades  da  parede  celular.  A  natureza
idrofóbica  das  cepas  microbianas  pode  ser  avaliada  com
m  simples  ensaio  de  Banho,27 ao  passo  que  uma  adesão
specífico  à  mucosa  pode  ser  mensurada  com  ensaios  de
desão  de  curto  prazo  com  mucinas  derivadas  do  intestino
grande  parte  de  origem  animal).27,28 Contudo,  a  adesão
specífica  dos  micro-organismos  intestinais  às  mucinas  do
ntestino  é  eficiente  apenas  para  a  formação  de  microcolô-
ias  e  não  garante  uma  colonização  prolongada  da  camada
a  mucosa.  Foi  bem  descrito  que  micro-organismos  específi-
os  modulam  sua  expressão  de  genes  após  sua  incorporação

 superfície  da  mucosa.  Isso  foi  descrito  não  apenas  para
atógenos,28,29 mas  também  para  micro-organismos  probió-
icos,  como  L.  rhamnosus  GG,  que  podem  sobrerregular  a
ormação  de  pelos  específicos  no  ambiente  da  mucosa.30

rupos  de  humanos  alvo

s  produtos  probióticos  são  desenvolvidos  para  uma  grande
ariedade  de  alegações  de  saúde.  Os  probióticos  podem  ser
dministrados  em  indivíduos  saudáveis  e  doentes.  Os  efei-
os  esperados  podem  ser  de  natureza  preventiva  ou  curativa.

 objetivo  pode  ser  combater  a  causa  da  doença/alterações
etabólicas  ou  amenizar  os  sintomas  associados  à  progres-

ão  de  uma  doença/alteração metabólica.
Visando  a  melhorar  a  saúde  do  corpo  humano,  a  inges-

ão  de  uma  cepa  probiótica  por  indivíduos  saudáveis  tem
asicamente  objetivos  preventivos.  Contudo,  deve-se  enfa-
izar  que  a  introdução  de  uma  cepa  estranha  ---  mesmo  se  a
esma  for  um  probiótico  ---  deve  ser  feita  com  cuidado  e  após

m  processo  de  avaliação  bem  considerado.  Mais  especifi-

amente,  o  ambiente  intestinal  de  subpopulações humanas
ensíveis,  como  bebês  e  crianças de  um  a  três  anos,  passa  por
m  nível  elevado  de  desenvolvimento  ou  transição.  Muitos
studos  relatam  administrações de  probióticos  que  resultam
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m  desfechos  positivos  de  marcadores  que  podem  ser
elevantes  à  saúde  humana.  Os  estudos  sobre  probióticos
ostraram  efeitos  benéficos  em  todos  os  subgrupos  relaci-

nados  à  idade,  como  pares  de  mãe-filho(a),  prematuros,
ecém-nascidos,  neonatos  e  crianças mais  velhas  e  idosos.

Para  exemplificar,  bebidas  lácteas  fermentadas  com  cepa
e  L.  casei  Shirota  estimulam  positivamente  o  sistema  imu-
ológico  em  indivíduos  humanos  saudáveis.31 A  respeito  de
iferentes  faixas  etárias,  os  efeitos  do  consumo  de  longo
razo  de  leite  com  probióticos  sobre  infecções  foram  avali-
dos  em  crianças matriculadas  em  creches,32 ao  passo  que  L.
elbrueckii  subsp.  bulgaricus  OLL1073R-1  foi  dado  a  idosos
om  o  objetivo  de  reduzir  o  risco  de  infecção.33

No  caso  de  a comunidade  microbiana  de  uma  área  do
orpo  específica  sofrer  alterações,  levando  então  à  chamada
‘disbiose’’,  nichos  funcionais  foram  liberados  no  ecossis-
ema.  Exemplos  de  disbiose  são  as  alterações  no  ecossistema
icrobiano  na  boca  associadas  a  cáries  dentárias  ou  disbiose

ssociada  à vaginose  bacteriana.  Twetman  analisou  recen-
emente  os  efeitos  dos  probióticos  sobre  a  saúde  bucal  em
rianças.34 Por  exemplo,  a  administração de  longo  prazo  de
epas  probióticas,  como  L.  rhamnosus  GG,  reduz  o  risco
e  cáries  dentárias  em  crianças;35 também  foi  relatada  a
mportância  da  suplementação com  probióticos  durante

 terapia  ortodôntica.36 Da  mesma  forma,  a  disbiose  micro-
iana  no  trato  urogenital,  mais  especificamente  vaginose
acteriana,  também  pode  ser  combatida  com  probióticos.37

epas  de  L.  rhamnosus  GG  e  L.  acidophilus  específicos  têm
ido  usadas  para  tratar  vaginose  bacteriana.38,39 Os  probió-
icos  também  podem  ser  usados  oralmente  para  combater

 aumento  de  riscos  à  saúde  que  se  originam  do  ambi-
nte  intestinal.  Indivíduos  colonizados  por  Helicobacter
ylori  têm  sido  tratados  com  bebidas  lácteas  com  L.  casei40

 L.  gasseri  OLL2716  (LG21),41 apesar  de  que  as
epas  específicas  de  Bifidobacterium  mostrarem  efeitos
nti-Helicobacter  por  meio  da  produção  de  peptídeos
ntimicrobianos.42 Contudo,  na  doença de  Crohn,  há  uma
omprovação  de  que  ocorre  disbiose  (como  causa  ou  con-
equência),  porém  a  suplementação com  probióticos  sempre
alhou  na  prevenção  de  recaídas,  exceto  na  bolsite.  Além
isso,  existe  atenção específica  para  o  desenvolvimento
e  conceitos  de  probióticos  para  crianças em  riscos  modi-
cados.  Bebês  prematuros  apresentam  um  aumento  do
isco  de  desenvolver  enterocolite  necrosante,  reduzido  pela
dministração  de  probióticos  por  via  oral.43

ase  do  efeito  biológico  dos  probióticos

s  benefícios  à  saúde  de  produtos  e  administrações de
robióticos  são  extremamente  diversos  e  continuamente
xpandidos  com  novas  ideias  e  desenvolvimentos  científicos.

uncionalidade  microbiológica

 objetivo  final  das  intervenções  microbiológicas  por  meio
e  probióticos  pode  ser  estabilizar  ou  melhorar  a  home-
stase  microbiana  em  uma  área  do  corpo  e  reduzir  a

nvasão  e  colonização  por  patógenos.  A  resiliência  de  uma
omunidade  microbiana  contra  invasão  por  cepas  exógenas
epende  em  grande  parte  da  disponibilidade  de  nichos  fun-
ionais  não  ocupados.  Caso  nem  todos  os  nichos  funcionais
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Probiotics:  an  update  

estejam  ocupados  pela  comunidade  microbiana  endógena,
há  um  aumento  do  risco  de  invasão  por  patógenos  no  ecos-
sistema,  colonização  e  infecção posterior.

Os  micro-organismos  probióticos  podem  ser  aplicados
para  melhorar  ou  restaurar  a  homeostase  microbiana  em
dois  cenários.  Primeiramente,  eles  podem  ocupar  nichos
funcionais  deixados  abertos  pela  comunidade  endógena,  e
evitar,  assim,  que  patógenos  (oportunistas)  ocupem  esse
nicho.  Esse  processo  normalmente  é  denominado  exclusão
competitiva  e  visa  principalmente  à  competição  por  nutri-
entes,  às  áreas  físicas  (por  exemplo,  adesão  à  mucosa)  ou
aos  receptores.  O  segundo  cenário  temi  mais  uma  natureza
antagônica,  pois  os  probióticos  podem  reduzir  ativamente  a
invasão  ou  o  desenvolvimento  de  patógenos  (oportunistas)
no  ecossistema.  Essa  abordagem  visa  principalmente:  i)  à
produção  de  ácidos  graxos  de  cadeia  curta  e  outros  ácidos
orgânicos  (por  exemplo,  ácido  láctico)  por  probióticos,  que,
assim,  reduz  o  pH  e  aumenta  o  efeito  bacteriostático  dos  áci-
dos  orgânicos  com  relação aos  patógenos,  ii)  à  produção  de
bacteriocinas,  que  são  pequenos  peptídeos  microbianos  com
atividade  bacteriostática  ou  bactericida  e  iii)  à  produção  de
espécies  reativas  de  oxigênio,  como  peróxido  de  hidrogênio,
altamente  reativos  e  que  aumentam  o  estresse  oxidativo  dos
patógenos  em  microambientes.

Funcionalidade  nutricional

Grupos  microbianos  específicos  produzem  vitaminas  e
podem,  assim,  contribuir  para  liberar  vitaminas  para  o  hos-
pedeiro  humano.  Além  da  vitamina  K,44 vitamina  B1245 e
piridoxina,46 outras  vitaminas,  como  biotina,  ácido  fólico,
ácido  nicotínico  e  tiamina,  podem  ser  produzidas  por  micro-
-organismos  intestinais.  Esse  tipo  de  atividade  pode  afetar
a  saúde  do  hospedeira  e  considera-se,  assim,  que  fornece
possíveis  efeitos  probióticos.

A  deficiência  de  lactase  causa  intolerância  a  lactose,  que
resulta  em  cólicas  abdominais,  náusea  e  inchaço. As  cepas
probióticas  que  têm  lactase  têm  sido  aplicadas  com  sucesso
para  aliviar  o  desconforto  da  intolerância  à  lactose.47

Outras  funcionalidades  nutricionais  podem  incluir  a
produção  de  compostos  que  promovem  a  saúde.  A  potên-
cia  metabólica  dos  micro-organismos  intestinais  é  enorme
e  pode  competir  ou  até  mesmo  ultrapassar  a  do  fígado.48

O  ambiente  intestinal  abriga  muitas  pequenas  fábricas
químicas  que  produzem  uma  abundância  de  componentes
químicos  com  efeitos  de  modulação  da  saúde.49 Cepas  iso-
ladas  que  produzem  substâncias  que  promovem  a  saúde
também  podem  ser  consideradas  tendo  potencial  pro-
biótico.  Por  exemplo,  a  produção  de  ácidos  linoleicos
conjugados  (ALC)  que  promovem  a  saúde  foi  relatada
para  cepas  de  Bifidobacterium,50 L.  plantarum  JCM  155151

e  cepas  específicas  de  L.  acidophilus. Além  disso,  a con-
versão  dos  precursores  de  fitoestrógenos  para  bioativar  os
metabólitos  por  micro-organismos  suplementados  é  uma
possível  forma  de  administração dos  probióticos  no  futuro.
Por  exemplo,  Decroos  et  al.,  já  isolaram  um  consórcio  micro-

biano  que  converte  daidzeína  derivada  de  soja  em  equol
bioativo,52 ao  passo  que  Possemiers  et  al.  fizeram  uma
investigação  in  vitro  do  potencial  probiótico  das  cepas  de
Eubacterium  limosum  para  converter  hop  isoxanthohumol
em  8-prenilnaringenina.53
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uncionalidade  fisiológica

em  sido  relatado  que  os  micro-organismos  probióti-
os  melhoraram  o trânsito  gastrointestinal.  Hamilton-
Miller  analisou  anteriormente  essa  funcionalidade  para  a
dministração  de  produtos  probióticos  em  idosos.54 Outros
ossíveis  efeitos  fisiológicos  podem  incluir  a  redução,  por
robióticos,  do  inchaço ou  produção  de  gás,  a  melhoria  de
bsorção  de  íons  pelas  células  epiteliais  do  intestino55 e  a
edução  da  toxicidade  dos  sais  biliares  ou  a  redução dos
íveis  de  colesterol  no  sangue  por  probióticos  positivos  com
idrolase  dos  sais  biliares.56,57

edução  dos  componentes  prejudiciais  à  saúde
o intestino

s  micro-organismos  probióticos  também  são  aplicados  para
eduzir  os  riscos  à  saúde  decorrentes  de  componentes  peri-
osos.  Por  exemplo,  a  exposição  oral  a  contaminantes,  de
ma  matriz  alimentar  ou  de  uma  matriz  ambiental  (terra,
oeira,  água...),  é  o  cenário  mais  dominante  pelo  qual

 corpo  humano  se  expõe  internamente  a  contaminantes.
les  podem  incluir:  i)  micotoxinas,  produzidas  de  fungos
m  uma  grande  variedade  de  culturas,  cereais  em  especial;
i)  xenobióticos  com  propriedades  tóxicas,  como  resíduos
ndesejados  a  partir  da  contaminação ambiental  da  cadeia
limentar;  ou  iii)  compostos  perigosos  do  processo  produtivo
limentar,  como  produção de  hidrocarbonetos  aromáticos
olicíclicos  (HAP)  durante  o  cozimento  da  carne.  A  forma
e  ação  pela  qual  esses  probióticos  reduzem  o  risco  decor-
ente  de  componentes  perigosos  ingeridos  normalmente
stá  relacionada  à ansorção do  componente  à  biomassa
icrobiana.  Isso  é,  por  exemplo,  o  caso  da  aflatoxina  B1,
ue,  in  vitro, mostrou-se  vinculada  a  cepas  probióticas.58

utra  forma  de  ação  pode  ser  a  desintoxicação direta  do
omponente  perigoso,  como  a  quebra  da  fumonisina  por
ediococcus  pentosaecus  L006,  isolado  de  folhas  de  milho.
ma  forma  de  ação  final  é  mais  indireta  e  se  assemelha

 modulação  probiótica  acima  do  microambiente  no  intes-
ino,  onde  os  patógenos  (alimentos)  produzem  toxinas.  Por
xemplo,  relatou-se  que  a  produção  de  ácidos  orgânicos
or  micro-organismos  probióticos  afeta  negativamente  a
rodução  da  toxina  Shiga  2  da  enterohemorrágica  E.  coli
157:H7.

uncionalidade  imunológica

s  benefícios  imunológicos  dos  probióticos  podem  ser  devi-
os  à  ativação dos  macrófagos  locais  e  à  modulação  da
rodução  de  IgA  local  e  sistemicamente,  a  fim  de  cau-
ar  mudanças  nos  perfis  das  citocinas  pró/anti-inflamatórias
u  a  modulação  da  resposta  com  relação aos  antígenos
limentares.59,60

rodutos  probióticos  na  prevenção  e tratamento
s  parágrafos  a  seguir  não  visam  a  fornecer  uma  visão  geral
e  todas  as  indicações  nas  quais  os  probióticos  foram  estuda-
os  como  possível  intervenção  preventiva  e/ou  terapêutica,
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ois  novos  manuscritos  são  publicados  semanalmente.  Foca-
os  nas  indicações  mais  relevantes  para  crianças.

iarreia  infecciosa  aguda

s  probióticos  têm  sido  amplamente  estudados  a  respeito
a  prevenção  de  diarreia  infecciosa  aguda.  Grandes  ensaios
línicos  controlados  e  randomizados  fornecem  comprovação
e  um  efeito  muito  modesto  (estatisticamente  significa-
ivo,  porém  de  importância  clínica  questionável)  de  algumas
epas  probióticas  (L.  rhamnosus  GG  e  cepas  de  L.  reuteri  e
ifidobacterium  [B.]  animalis  subsp. lactis) na  prevenção
e  diarreia  adquirida  na  comunidade.61-69 Para  prevenção
e  diarreia  adquirida  em  creches,  muitos  ensaios  clíni-
os  randomizados  e  controlados  por  placebo  conduzidos
m  diferentes  partes  do  mundo  foram  publicados.  Os  pro-
ióticos  testados  foram  principalmente  L.  rhamnosus  GG,
.  animalis  subsp. lactis  sozinhos  ou  em  combinação  com
tr.  thermophilus  e  L.  reuteri,  L.  rhamnosus  (não  GG)  e
.  acidophilus, sozinhos  ou  em  um  estudo  comparativo.

 comprovação  de  sua  eficácia  nessas  configurações  é
odesta  apenas  para  prevenção  de  diarreia  e,  às  vezes,  tam-
ém  para  prevenção  de  infecções  respiratórias.66 Contudo,

 efeito  protetor  sobre  a  prevenção  de  diarreia  se  torna
enos  significativo  caso  a  incidência  de  diarreia  (episó-
ios  por  paciente-mês),  em  vez  do  percentual  de  pacientes
om  diarreia,  seja  considerada.68 Em  crianças internadas,  a
dministração  de  L.  reuteri  DSM  17938  em  comparação  com
lacebo  não  apresentou  efeito  sobre  a  incidência  geral  da
iarreia  nosocomial,  incluindo  infecção por  rotavírus.70 Ape-
ar  de  a  mesma  cepa  não  ter  evitado  a  diarreia  em  crianças
m  idade  pré-escolar,71 o  impacto  clínico  desses  achados
ode  ser  questionado.72

O  uso  dos  probióticos  a  seguir  (em  ordem  alfabé-
ica)  pode  ser  considerado  no  tratamento  de  crianças
om  gastroenterite  aguda,  além  de  terapia  de  reidratação:
.  rhamnosus  GG  (baixa  qualidade  de  comprovação;
orte  recomendação) e  S.  boulardii  (baixa  qualidade  de
omprovação;  forte  recomendação).  Comprovação  menos
onvincente  está  disponível  para  L.  reuteri  DSM  17938
qualidade  de  comprovação  muito  baixa;  recomendação
raca)  e  L.  acidophilus  LB  inativada  pelo  calor  (quali-
ade  comprovação  muito  baixa;  recomendação fraca).73

ssa,  apesar  de  tradicionalmente  discutida  juntamente
om  outros  probióticos,  não  se  adequa  à  definição  dos
robióticos.  Vários  ensaios  clínicos  controlados  e  randomi-
ados  avaliaram  o  efeito  da  Enterococcus  faecium  SF6873.73

ma  análise  de  subgrupo  feita  em  uma  revisão  Cochrane
data  da  pesquisa:  julho  de  2010)  constatou  que  a  E.  fae-
ium  SF68  reduziu  o  risco  de  diarreia  com  duração de

 quatro  dias  (4  RCTs,  n  =  333;  RR  0,21,  IC  de  95%  0,08
 0,52).73 Contudo,  estudos  in  vitro  documentaram  que
 cepa  de  E.  faecium  SF68  é  um  possível  receptor  de
enes  de  resistência  à  vancomicina.74 Considerando  que  o
isco  de  conjugação  in  vitro  não  pode  ser  descartado,  os
robióticos  com  problemas  de  segurança  não  devem  ser
sados.73 Publicações  recentes  fortaleceram  a  comprovação

os  benefícios  da  L.  reuteri  no  tratamento  de  diarreia  em
rianças  internadas.75,76 Outras  cepas  ou  combinações  de
epas  foram  testadas,  porém  a  comprovação  de  sua  eficá-
ia  é  fraca  ou  preliminar.  Misturas  de  diferentes  cepas  não
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ecessariamente  são  mais  eficazes.77 Como,  em  países  tropi-
ais  com  regiões  onde  há  deficiência  de  zinco,  o  zinco  hoje  é
crescentado  ao  sal  de  reidratação  oral  (SRO),  o  impacto  dos
robióticos  sobre  a  eficácia  do  zinco  deve  ser  estudado.77

omo  uma  gastroenterite  aguda  será  tratada  espontanea-
ente  em  quase  toda  criança, o  impacto  do  custo/benefício
eterminará,  em  grande  parte,  se  os  probióticos  são  usados
u  não.78,79

iarreia  associada  a antibióticos  (DAA)

 risco  relativo  total  em  uma  metanálise  de  63
nsaios  clínicos  controlados  e  randomizados,  que  incluíram
1.811  participantes,  indicou  uma  associação  estatistica-
ente  significativa  da  administração de  probióticos  com  a

edução  da  DAA  (risco  relativo,  0,58;  IC  de  95%,  0,50  a  0,68;
 <  0,001;  I(2),  54%;  [diferença  de  risco,  ---0,07;  IC  de  95%,

--0,10  a  ---0,05],  [número  necessário  a ser  tratado  13;  IC
e  95%,  10,3  a  19,1]).80 Outra  metanálise  concluiu  que  o
úmero  necessário  a  ser  tratado  era  de  oito.81 De  acordo  com
ma  metanálise  recente,  os  probióticos  reduzem  significati-
amente  o  risco  de  DAA  em  crianças.82 A  análise  do  subgrupo
ré-planejada  mostrou  que  a  redução do  risco  de  DAA  estava
ssociada  ao  uso  de  L.  rhamnosus  GG  (IC  de  95%  0,15  a  0,6),
.  boulardii  (IC  de  95%  0,07  a  0,6)  ou  B.  lactis  e  Str.  ther-
ophilus  (IC  de  95%  0,3  a  0,95).82 Para  cada  sete  pacientes
ue  desenvolveriam  diarreia  enquanto  tratadas  com  anti-
ióticos,  um  a  menos  desenvolverá  DAA  se  também  receber
robióticos.82 Apenas  a  S.  boulardii  foi  relatada  como  eficaz
a  doença Clostridium  difficile  (C.  difficile).83---85 Recente-
ente,  um  grande  estudo  de  um  único  centro  mostrou  que

 S.  boulardii  não  foi  eficaz,  em  idosos,  na  prevenção  do
esenvolvimento  de  DAA  ou  na  prevenção  de  infecção por
.  difficile.86 Em  muitos  estudos,  não  há  comprovação  para
ustentar  o  uso  de  qualquer  (outro)  probiótico  para  prevenir

 recidiva  de  infecção por  C.  difficile  ou  para  tratar  diarreia
or  C.  difficile  existente.64 Uma  nova  metanálise  concluiu
ue  os  probióticos  reduzem  significativamente  a  incidência
e  DAA  em  crianças (22  ensaios  clínicos;  RR  =  0,42;  IC  de
5%,  0,33  a  0,53)  e  a  incidência  de  infecção  pediátrica  por
.  difficile  (5  ensaios;  RR  =  0,35;  IC  de  95%  0,13  a  0,92).85

.  boulardii  (RR  =  0,43;  IC  de  95%  0,32  a  0,60)  e  L.  rham-
osus  GG  (RR  =  0,36;  IC  de  95%  0,19  a  0,69)  são  as  duas
elhores  cepas  estudadas.87 Em  grande  parte  dos  estudos,

s  probióticos  introduzidos  juntamente  com  o  tratamento
om  antibióticos.88

iarreia  do  viajante

 diarreia  do  viajante  é  uma  condição frequente  de  grande
mpacto  socioeconômico.  É  um  desses  assuntos  sobre  os
uais  há  mais  análises  do  que  os  estudos  de  pesquisa  ori-
inais  publicados.  Diferentes  ensaios  clínicos  controlados  e
andomizados  foram  feitos  avaliando  a  eficácia  dos  probió-
icos  na  prevenção  da  diarreia  do  viajante.  Um  ensaio  com
.  acidophilus  e  dois  com  L.  rhamnosus  GG  mostrou  resul-
ados  negativos.89---91 Um  ensaio  com  S.  boulardii  relatou

m  pequeno  efeito,  porém  significativo,  em  um  subgrupo

 sugeriu  diferenças  geográficas  a  respeito  da  eficácia.92 Em
ma  análise,  McFarland  concluiu  que  existe  comprovação
omparável  quanto  à  eficácia  para  L.  rhamnosus  GG,



H

O
H
o
b
H
p
c
d
p
d
b
t
g
s
d
m
t
s
d
q
i
G
b
s
A
i
e
p

C

A
q
p
c
t
a
e
t
z
a
p
B
L
s
f
c
n
e
c
r
i
c

Probiotics:  an  update  

L.  casei  DN-114001  e  S.  boulardii  e  nenhuma  eficácia  para
L.  acidophilus.93 Como  o  número  de  estudos  sobre  a  diar-
reia  do  viajante  é  muito  limitado,  uma  metanálise  recente
concluiu  que  não  há  eficácia  dos  probióticos  na  diarreia
do  viajante.94 Não  existem  dados  sobre  os  prebióticos  e  a
prevenção  ou  tratamento  da  diarreia  do  viajante.  Em  geral,
o  número  de  estudos  é  muito  pequeno  para  possibilitar  a
formulação  de  recomendações.95

Síndrome  do  intestino  irritável  (SII)

Existe  uma  quantidade  substancial  na  literatura  a  respeito
do  efeito  dos  probióticos  sobre  a  SII  em  adultos,  porém  os
dados  em  crianças são  limitados.  Uma  revisão  Cochrane  em
2009  não  conseguiu  mostrar  o  efeito  dos  suplementos  de
fibras  e  registrou  um  efeito  limitado  dos  lactobacilos  sobre
os  sintomas,  em  comparação  com  o  placebo  (RC  1,17;  IC  de
95%  0,62,  2,21).96

Um  ensaio  clínico  controlado  e  randomizado  de  seis
semanas  com  L.  rhamnosus  GG  em  comparação  com  o  pla-
cebo  mostrou  resultados  negativos  em  50  crianças e  adultos
jovens,  apesar  de  ter  havido  uma  menor  incidência  de
percepção  de  distensão  abdominal  no  grupo  L.  rhamno-
sus  GG.97 A  L.  rhamnosus  GG,  porém  não  placebo,  causou
uma  redução significativa  da  frequência  e  gravidade  da
dor  abdominal,  em  comparação  com  a  linha  de  base,  e
influenciou  os  testes  de  permeabilidade  intestinal.98 Uma
metanálise  mostrou  que,  em  comparação  com  o  placebo,  a
suplementação  com  L.  rhamnosus  GG  está  associada  a  uma
taxa  de  respondedores  ao  tratamento  significativamente
maior  na  população  geral  com  dor  abdominal  relacionada
a  disfunções  gastrointestinais  e  no  subgrupo  SII.99 Contudo,
nenhuma  diferença  foi  encontrada  em  crianças com  dor
abdominal  funcional  ou  dispepsia  funcional  que  receberam
placebo  ou  L.  rhamnosus  GG.

Um  estudo  cruzado  randomizado  com  VSL#3  e  placebo
por  seis  semanas,  com  um  período  de  intervalo  de  duas
semanas,  em  59  pacientes  mostrou  um  efeito  superior  do
VSL#3  em  comparação  com  o  placebo  no  alívio  de  sinto-
mas,  bem  como  na  dor/desconforto  abdominal,  no  inchaço
abdominal/gases  e  na  avaliação familiar  a  respeito  da
perturbação  da  vida.99 Nenhuma  diferença  significativa  foi
encontrada  no  padrão  das  fezes.100

Não  existem  dados  sobre  a  prevenção  ou  o  tratamento
da  SII  com  prebióticos.  Dados  de  um  ensaio  sugerem  que,
em  neonatos,  uma  fórmula  a  base  de  soro  de  leite  com
prebióticos  fornece  maior  conforto  gastrointestinal  do  que
uma  fórmula  de  controle.101 Uma  fórmula  à  base  de  pep-
tídeos  com  fibra  foi  bem  tolerada  como  uma  fórmula  sem
fibras  em  uma  pequena  população  de  crianças com  proble-
mas  gastrointestinais.102 Os  extremos  da  consistência  das
fezes  foram  normalizados  com  fórmula  que  continha  fibras.
Não  foram  observadas  diferenças  significativas  entre  as  duas
fórmulas  quanto  a  vômito,  dor  abdominal,  ingestão  de  ali-

103
mentos  ou  ganho  de  peso. Os  simbióticos  devem  ser  ainda
mais  investigados  nessa  indicação.103 Os  probióticos  são  mais
eficazes  do  que  o  placebo  no  tratamento  de  pacientes  com
dor  abdominal  relacionada  a  doenças gastrointestinais  funci-
onais,  principalmente  a  respeito  de  pacientes  com  síndrome
do  intestino  irritável.104
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elicobacter  pylori

 uso  de  probióticos  em  indivíduos  colonizados  por
.  pylori  com  inflamação  gástrica  é  justificado  por  muitas
bservações.  Cepas  específicas  de  Lactobacillus  e  Bifido-
acerium  exercem  efeitos  bactericidas  in  vitro  sobre  o
.  pylori  por  meio  da  liberação  de  bacteriocinas  ou  da
rodução  de  ácidos  orgânicos  e/ou  inibem  sua  aderência  às
élulas  epiteliais.  Esses  efeitos  de  proteção  foram  confirma-
os  em  animais.  Os  ensaios  clínicos  são  muitos  importantes,
ois  os  resultados  in  vitro  nem  sempre  podem  ser  repro-
uzidos  em  pacientes.  Os  probióticos  reduzem  a  carga
acteriana  e  melhoram  a  resposta  imunológica.105 Os  resul-
ados  dos  ensaios  clínicos  indicam  que  os  probióticos  em
eral  não  erradicam  o  H.  pylori, porém  reduzem  a  den-
idade  da  colonização  e  mantêm,  assim,  menores  níveis
esse  patógeno  no  estômago;  em  associação  com  trata-
entos  com  antibióticos,  alguns  probióticos  aumentam  as

axas  de  erradicação  e/ou  reduzem  os  efeitos  adversos  cau-
ados  pelos  antibióticos.  Vários  estudos  mostram  uma  taxa
e  erradicação  de  moderada  a  maior  (∼10%)  do  H.  pylori
uando  os  probióticos  são  associados  aos  antibióticos  e  ao
nibidor  da  bomba  de  protões.106 Apesar  de  a  L.  rhamnosus
G  parece  não  melhorar  a  erradicação,107 grande  parte  das
actérias  probióticas  e  das  leveduras  reduz  os  efeitos  adver-
os  dos  regimes  padrão  de  erradicação  do  H.  pylori.108,109

 suplementação com  probióticos  na  terapia  tripla  para
nfecção  por  H.  pylori  pode  ter  efeitos  benéficos  sobre  a
rradicação  e  sobre  os  efeitos  colaterais  da  terapia,  princi-
almente  diarreia,  em  crianças.110

onstipação

 constipação  é  um  problema  frequente  na  infância,  sobre  a
ual  os  prebióticos  e  probióticos  podem  ter  uma  influência
ositiva  sobre  a  microbiota  intestinal,  com  um  efeito  sobre  a
onsistência  e  frequência  das  fezes.  Infelizmente,  os  resul-
ados  dos  estudos  são  contraditórios.  Em  um  ensaio  aberto,

 B.  breve  foi  eficaz  no  aumento  da  frequência  das  fezes
m  crianças com  constipação  funcional.111 Adicionalmente,
eve  um  efeito  positivo  sobre  a  consistência  das  fezes,  redu-
iu  o  número  de  episódios  de  incontinência  fecal  e  diminuiu

 dor  abdominal.111 Em  outro  ensaio  aberto,  uma  mistura  de
robióticos  (Ecologic  Relief®,  Winclove  Pro  Biotics,  Países
aixos)  com  B.  bifidum,  B.  infantis,  B.  longum,  L.  casei,
.  plantarum  e  L.  rhamnosus  mostrou  efeitos  positivos
obre  os  sintomas  da  constipação.112 A  L.  rhamnosus  Lcr35
oi  eficaz  no  tratamento  de  crianças com  constipação
rônica.113 Foi  relatado  que  a  B.  lactis  não  foi  eficaz
a  consticação.94,114 A  L.  reuteri  DSM  17938  mostrou  um
feito  positivo  sobre  a  frequência  intestinal  de  crianças
om  constipação  crônica,  mesmo  quando  não  houve  melho-
ia  na  consistência  das  fezes  e  nos  episódios  de  choro
nconsolável.115 Um  estudo  brasileiro  mostrou  uma  influên-
ia  positiva  do  iogurte  sobre  a  frequência  das  fezes,
om  um  efeito  adicional  do  iogurte  suplementado  com  B.
ongum.116 Em  crianças constipadas,  o  produto  lácteo  fer-

entado  com  B.  animalis  subsp. lactis  DN-173  010  não

umentou  a  frequência  das  fezes,  porém  esse  aumento
oi  comparável  no  grupo  controle.117 Atualmente,  não
xiste  comprovação  suficiente  para  recomendar  o  uso  de
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4  

rodutos  lácteos  fermentados  com  cepa  DN-173  010  nessa
ategoria  de  pacientes.117 Não  foi  encontrada  comprovação
e  qualquer  efeito  para  suplementos  líquidos,  prebióticos,
robióticos  ou  intervenção  comportamental.118 Os  probió-
icos  não  têm  efeitos  comprovados  sobre  crianças com
onstipação  funcional.104 Até  que  mais  dados  sejam  ofereci-
os,  os  probióticos  devem  ser  considerados  em  investigação
ara  o  tratamento  da  constipação.119

nterocolite  necrosante

 enterocolite  necrosante  (ECN)  é  uma  doença grave  que
corre  principalmente  em  bebês  prematuros.  Levantou-se

 hipótese  de  que  o  desenvolvimento  anormal  da  microbi-
ta  gastrointestinal  é  um  dos  possíveis  fatores  etiológicos.

 primeira  publicação  a  relatar  que  a  L.  acidophilus  e  a  B.
nfantis  reduziram  a  ECN  é  datada  de  1999.120 Isso  ocor-
eu  após  um  estudo  negativo  ter  mostrado  que  sete  dias
e  suplementação com  L.  rhamnosus  GG,  com  início  na
rimeira  alimentação,  não  foram  eficazes  na  redução da
ncidência  de  infecção do  trato  urinário,  ECN  e  sepse  em
eonatos  prematuros.121 Então,  vários  ensaios  randomiza-
os  com  diferentes  lactobacilos  e  bifidobactérias  mostraram
ma  redução significativa  no  desenvolvimento  da  ECN.122,123

pesar  de  ter  sido  mostrado  que  a  S.  boulardii  melhora  a
CN  induzida  por  hipóxia/reoxigenação em  ratos  jovens,124

la  não  protege  os  neonatos  contra  a  ECN.125 Uma  revi-
ão  Cochrane  concluiu,  em  2008,  que  a  suplementação
nteral  com  probióticos  reduz  a  incidência  de  ECN  está-
io  II  ou  mais  e  mortalidade.126 Infecções  sistêmicas  ou
ventos  adversos  graves  não  foram  diretamente  atribuídos
o  micro-organismo  probióticos  administrado.126 De  acordo
om  os  ensaios  publicados,  o  número  necessário  a  ser  tra-
ado  para  prevenir  um  caso  de  ECN  é  21  e  27.126 Contudo,
s  centros  nos  quais  esses  ensaios  foram  feitos  têm  uma
ncidência  muito  maior  de  ECN  do  que  grande  parte  dos
entros  europeus  e  americanos.  A  recomendação poderá
er  diferente  em  centros  com  uma  incidência  elevada  de
CN,  nos  quais  as  outras  medições  para  reduzir  a  ECN  são
ifíceis  de  ser  aplicadas.  A  revisão  Cochrane  atualizada  de
011  mostra  conclusões  diferentes:  a  suplementação ente-
al  de  probióticos  previne  ECN  grave  e  todas  as  causas  de
ortalidade  em  neonatos  prematuros.127 A  revisão  atuali-

ada  da  comprovação  disponível  justifica  uma  alteração  na
rática.  São  necessários  mais  estudos  para  avaliar  a  efi-
ácia  em  neonatos  com  extremo  baixo  peso  ao  nascer  e
ara  avaliar  a  formulação  e  a  dose  mais  eficazes  a  serem
sadas.127 O  debate  a  respeito  de  se  administrar  ou  não  sis-
ematicamente  probióticos  a  prematuros  continua  até  hoje.

 análise  sistemática  da  Associação  Americana  de  Cirurgia
ediátrica  e  do  Comitê  de  Ensaios  Clínicos  concluída  em  2012
econhece  que  a  revisão  Cochrane  apoia  o  uso  de  probió-
icos  profiláticos  em  neonatos  prematuros  com  menos  de
.500  gramas  para  reduzir  a  incidência  de  ECN,  bem  como

 uso  de  leite  materno  em  vez  de  fórmula  quando  possí-
el.  Não  existe  comprovação  clara  para  justificar  o  início
ostergado  ou  o  avanço lento  dos  alimentos.128 Contudo,

m  grupo  de  especialistas  em  nutrição e  neonatologistas
oncluiu  que  não  existe  comprovação  suficiente  para  reco-
endar  o  uso  rotineiro  de  probióticos  para  reduzir  a  ECN.129

e  acordo  com  esse  grupo,  existem  dados  encorajadores  que
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ustificam  a investigação  adicional  com  relação à  eficácia  e
egurança  de  probióticos  específicos  em  circunstâncias  de
lta  incidência  local  de  ECN  grave.129 De  acordo  com  outros,
s  comprovações  disponíveis  ainda  são  muito  limitadas  para
ecomendar  probióticos  na  redução da  ECN.130 Outros  espe-
ialistas  sugerem  que  pode  ser  antiético  não  administrar
robióticos  em  bebês  prematuros  na  redução da  ECN.131

 suplementação enteral  de  probióticos  previne  ECN  grave  e
odas  as  causas  de  mortalidade  em  neonatos  prematuros.132

ólica

 cólica  é  um  problema  frequente  em  neonatos  e  os
ais  normalmente  buscam  desesperadamente  uma  solução.
essa  indicação,  o  efeito  da  L.  reuteri  tem  sido  exaustiva-
ente  estudado  em  neonatos  amamentados.133---135 Contudo,
ados  recentes  sugerem  que  os  neonatos  que  receberam

 mesmo  probiótico  choram  50  minutos  mais  do  que  os
ue  receberam  placebo.136 Dupont  et  al.  relataram  a  efi-
ácia  de  outra  cepa  probiótica  em  neonatos  alimentados
or  fórmula.137 Um  sachê  simbiótico  com  um  bilhão  de  CFU
e:  L.  casei, L.  rhamnosus, Str.  thermophilus, B.  breve,
.  acidophilus, B.  infantis,  L.  delbrueckii  subsp. bulgari-
us  e  fruto-oligossacarídeos  mostrou-se  eficaz  na  redução
a  cólica  em  bebês  amamentados  em  comparação  com  o
lacebo.138

lergia  e dermatite  atópica

m  tratamento  simultâneo  com  probióticos  e  prebióticos
uma  mistura  de  qatro  cepas  e  galacto-oligossacarídeos)
ado  a  mulheres  grávidas  por  duas-quatro  semanas  antes
o  parto  e  aos  neonatos  por  seis  meses,  em  comparação
om  o  placebo,  não  mostrou  efeito  sobre  a  incidência  acu-
ulada  de  doenças alérgicas  aos  dois  anos,  porém  mostrou

ma  tendência  de  redução das  doenças associadas  à  IgE
atópica),  pois  foi  observada  uma  redução significativa  do
czema  (atópico).139 Contudo,  Taylor  et  al.  contestaram

 papel  dos  probióticos  na  prevenção  de  alergias,  pois
onstataram  que  a  suplementação probiótica  precoce  com
.  acidophilus  não  reduz  o  risco  de  dermatite  atópica  (DA)
m  neonatos  de  alto  risco  e  nem  mesmo  foi  associada

 um  aumento  da  sensibilização alergênica  em  neonatos
ue  recebem  suplementos.140 Uma  revisão  Cochrane  de
007  concluiu  que  não  houve  comprovação  suficiente  para
ecomendar  o  acréscimo  de  probióticos  à  alimentação  dos
eonatos  para  prevenir  doenças alérgicas  ou  hipersensibi-
idade  alimentar.141 Apesar  de  ter  havido  uma  redução no
czema  clínico  nos  neonatos,  esse  efeito  não  foi  compatí-
el  entre  os  estudos  e  foi  aconselhado  cautela  em  virtude
as  preocupações  metodológicas  com  relação aos  estudos
ncluídos.142 Contudo,  a  eficácia  da  intervenção  probiótica
a  redução da  dermatite  atópica  e/ou  doença alérgica  pode
epender  do  momento  da  intervenção.  A  administração pre-
entiva  dos  probióticos  pode  ser  eficaz  apenas  se  durante

 gravidez.  Os  probióticos  administrados  a  mães  não  sele-
ionadas  reduziram  a  incidência  cumulativa  da  DA,  porém

ão  apresentaram  efeito  sobre  a  sensibilização atópica.142

ma  metanálise  recente  mostrou  que  a  administração de
actobacilos  durante  a  gravidez  preveniu  o  surgimento
e  eczema  atópico  em  crianças entre  dois  e  sete  anos.143
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Probiotics:  an  update  

Contudo,  uma  mistura  de  várias  cepas  de  bactérias  não
afeta  o  desenvolvimento  de  eczema  atópico,  independente-
mente  de  conterem  lactobacilos  ou  não.143 A  L.  rhamnosus
HN001  mostrou-se  eficaz  contra  o  eczema  nos  primeiros
dois  anos  de  vida  e  persistiu  aos  quatro,  ao  passo  que  a
B.  animalis  subsp. lactis  HN019  não  apresentou  efeito.144

Portanto,  não  apenas  o  momento  da  administração parece
ser  importante,  mas  também  a  especificidade  da  cepa.  Con-
tudo,  o  momento  da  administração e  a  especificidade  da
cepa  foram,  então,  novamente  contraditos  pela  metanálise
de  Pelucchi  et  al.,  que  sustentaram  um  papel  moderado
dos  probióticos  na  prevenção  da  dermatite  atópica  e  da
dermatite  atópica  associada  à  IgE  em  neonatos,  porém  des-
consideraram  o  momento  de  uso  dos  probióticos  (gravidez
ou  início  da  vida)  ou  o(s)  indivíduo(s)  que  recebeu(ram)  os
probióticos  (mãe,  criança ou  ambos).145 Os  dados  sobre  os
probióticos  e  sobre  as  alergias  precisam  de  esclarecimento
adicional,  pois  são  de  certa  forma  contraditórios.  Pode  ser
que  as  diferenças  geográficas  ou  genéticas  desempenhem
um  papel  prejudicial,  principalmente  na  dermatite  atópica.

Noventa  neonatos  com  dermatite  atópica  e  idade  <  sete
meses  foram  randomizados  para  receber  uma  fórmula
infantil  com  B.  breve  M-16  V  e  uma  mistura  de  galacto-
-oligossacarídeos  de  cadeia  curta  e  fruto-oligossacarídeos  de
cadeia  longa  ou  a  mesma  fórmula  sem  simbióticos  durante
12  semanas.146 Não  houve  diferenças  significativas  entre
o  simbiótico  e  o  grupo  placebo.146 O  mesmo  grupo  mos-
trou  que  os  simbióticos  previnem  os  sintomas  da  asma
em  neonatos  com  DA.147 Ao  mesmo  tempo,  outro  grupo
relatou  que  uma  combinação  simbiótica  de  L.  salivarius
mais  fruto-oligossacarídeos  é  superior  ao  prebiótico  sozinho
no  tratamento  da  DA  infantil  moderada  a  grave.148 Ape-
sar  de  alguns  estudos  com  probióticos  como  tratamento
da  DA  mostrarem  um  benefício,149 grande  parte  dos  estu-
dos  é  negativa.  Nenhum  benefício  foi  relatado  a  partir  da
suplementação  com  B.  animalis  subsp. lactis  ou  L.  paraca-
sei  no  tratamento  de  eczema,  quando  fornecida  como  um
adjuvante  ao  tratamento  tópico  básico,  e  não  houve  efeito
sobre  a  progressão  da  doença alérgica  nos  indivíduos  entre
um  e  três  anos.150 Grande  parte  das  análises  conclui  que
os  probióticos  não  são  eficazes  na  redução da  dermatite
atópica.  Esses  resultados  contraditórios  são  sugestivos  de
especificidade  da  cepa  ou  influência  genética  sobre  a  efi-
cácia  dos  probióticos  em  crianças com  dermatite  atópica.
Uma  análise  de  13  estudos  de  probióticos  no  tratamento
de  eczema  estabelecido  não  mostrou  comprovação  con-
vincente  de  benefícios  clinicamente  válidos.151 Contudo,
de  acordo  com  uma  metanálise  recente,  o  resultado  geral
sugere  que  os  probióticos  podem  ser  uma  opção  para  o tra-
tamento  de  dermatite  atópica,  principalmente  dermatite
atópica  moderada  a  grave,  e  nenhuma  comprovação  que  sus-
tentasse  o  papel  benéfico  dos  probióticos  em  neonatos  foi
encontrada.152

Infecções  extraintestinais  e  outros  efeitos

Nenhum  estudo  pediátrico  demonstrou  efeitos  benéficos

definidos  da  administração de  probióticos  no  tratamento
de  infecções extraintestinais,  como  infecções  respiratórias
ou  otite  média.88,153 Não  existe  comprovação  de  que  os
probióticos  reduzem  infecções  extraintestinais.  Há  certa
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omprovação  de  que  alguns  lactobacilos  podem  prevenir
nfecções  urinárias  recorrentes  em  mulheres.  Contudo,  os
ados  em  crianças são  escassos.  O  mesmo  é  verdade  para
ulvovaginite  recorrente.  Sazawal  et  al.  mostraram  que  leite
nriquecido  com  prebióticos  e  probióticos  impediu  o  sur-
imento  de  morbidades  dentre  as  crianças em  um  ensaio
línico  controlado  e  randomizado  em  uma  comunidade.154

A  candidíase  representa  10-20%  das  infecções  san-
uíneas  nas  unidades  de  terapia  intensiva  pediátricas
UTIPs)  e  um  aumento  significativo  na  morbidez,  na  mor-
alidade  e  no  tempo  de  internação.155 Poucos  estudos
emonstraram  que  os  probióticos  conseguem  impedir  a
xcrescência  e  colonização  da  Candida  em  neonatos,  ao
asso  que  seu  papel  na  prevenção  de  candidíase  invasiva
esses  pacientes  ainda  é  incerto.155

Fitases  purificadas  de  B.  longum  subsp. infantis  e
.  pseudocatenulatum  reduzem  o  conteúdo  do  fitato  em
omparação  com  as  amostras  controle  (não  tratadas  ou  tra-
adas  com  fitase  fúngica)  e  levaram  a  um  aumento  nos  níveis
e  trifosfato  de  mioinositol.156 Esse  é  o  primeiro  exemplo  da
plicação  de  fitases  purificadas  de  bifidobactérias  no  proces-
amento  de  alimentos  e  mostra  o  potencial  dessas  enzimas

 serem  usadas  em  produtos  para  consumo  humano.156 As
actérias  do  ácido  láctico  melhoram  a  síntese  de  vitaminas
2,  B11  e  B12  e  têm  possíveis  estratégias  para  aumentar  o
eor  de  vitamina  B  em  produtos  à  base  de  cereais.157 A  bac-
éria  L.  produtora  de  vitaminas  tem  levado  à  elaboração  de
ovos  alimentos  funcionais  fermentados.157

Atualmente,  a  obesidade  pandêmica  é assunto  de
nteresse  em  todos  os  países  desenvolvidos  e  em  desenvolvi-
ento.  O  tratamento  com  probióticos  muda  seletivamente

 composição  da  microbiota  intestinal  em  favor  de  um  gene
specífico  e  até  mesmo  de  uma  cepa  específica.  Poucos
studos  de  intervenção  com  probióticos  em  pessoas  com
obrepeso  ou  obesas  foram  publicados  até  hoje  e  grande
arte  deles  foca  em  L.  ou  B.  A  administração de  uma  cepa
e  L.  gasseri  em  pacientes  obesos  e  com  diabetes  tipo  2
ostrou  reduzir  o  índice  de  massa  de  gordura  (visceral  e

ubcutânea)  e  de  massa  corporal.158 Além  disso,  Andreasen
t  al.  demonstraram  que  a administração de  Lactobacillus
pp.  afeta  positivamente  a sensibilidade  à  insulina.159 Uma
omprovação  atrativa  sugere  que  a  modulação  da  microbiota
ntestinal  com  probióticos  reduz  o  índice  de  massa  corporal
m  crianças e  limita  o  ganho  de  peso  excessivo  durante  os
rimeiros  anos  de  vida  (até  10  anos  de  acompanhamento).160

té  agora,  apenas  poucos  dados  estão  disponíveis  a  respeito
a  possível  aplicação  dos  lactobacilos  ou  bifidobactérias
ara  neutralizar  a  adiposidade.

ransplante  de  microbiota  fecal

ma  nova  abordagem  em  aplicações  terapêuticas  microbia-
as  é  o  transplante  de  microbiota  intestinal,  principalmente
m  condições  de  difícil  tratamento  de  situações  nas  quais
e  sabe  que  a  microbiota  fecal  é  anormal.161,162 Os  efeitos
olaterais  observados  justificam  a  cautela  na  busca  contí-
ua  por  essa  opção  de  tratamento.162 Existe  comprovação  de

ue  várias  doenças estão  relacionadas  à  disbiose  intestinal.
onsequentemente,  a  manipulação  da  microbiota  intesti-
al  é  uma  abordagem  terapêutica  muito  atrativa.  Contudo,
s  resultados  normalmente  são  negativos,162 apesar  de
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6  

esultados  positivos  terem  sido  relatados.163 A  microbiota
ransplantada  deve  ser  cuidadosamente  selecionada  para
atógenos.164 Bacteremia  foi  relatada  como  um  evento
dverso.165 Contudo,  foi  relatada  a  primeira  cura  da  colite
e  início  precoce  após  transplante  de  microbiota  fecal.166

studos  adicionais  devem  agora  focar  nos  motivos  para
ucesso  e  falha.

egurança  e efeitos  colaterais

s  probióticos  têm  um  extenso  histórico  de  segurança,
elacionado  principalmente  ao  uso  de  lactobacilos  e
ifidobactérias.167 A  experiência  com  outros  micro-
organismos  usados  como  probióticos  é  mais  limitada.  Não
xiste  isso  de  risco  zero,  principalmente  no  contexto  de
eterminadas  formas  de  susceptibilidade  do  hospedeiro.167

s  probióticos  ‘‘geralmente  são  considerados  seguros’’  e
eus  efeitos  colaterais  no  atendimento  ambulatorial  quase
ão  foram  relatados.  Grandes  estudos  epidemiológicos  em
aíses  onde  o  uso  de  probióticos  é  endêmico  demonstram
em  adultos)  baixas  ratas  de  infecção sistêmica,  entre  0,05

 0,40%.168 A  administração durante  a  gravidez  e  primeira
nfância  é  considerada  segura.169 Os  componentes  dos
robióticos  podem  conter  alérgenos  ocultos  de  alimentos

 podem  não  ser  seguros  para  indivíduos  com  alergia  a
eite  de  vaca  ou  ovo  de  galinha.170 Infecções  invasivas
ocumentadas  foram  notadas  principalmente  em  adultos
munocomprometidos.  Infecções  invasivas  em  neonatos

 crianças são  extremamente  raras.171-173 Dois  casos  de
acteremia  atribuíveis  à  suplementação com  lactobacilos
om  isolados  clínicos  e  de  suplementos  genotipicamente
dênticos  foram  relatadas  recentemente  em  um  neonato

 em  uma  criança sem  doença gastrointestinal  subjacente
u  condição  de  imunocomprometimento.174 Foi  relatada
epse  com  lactobacilos  probióticos  em  crianças com  intes-
ino  curto.  Recentemente,  a  transferência  de  plasmídeos
esistentes  a  antibióticos  mostrou-se  clinicamente  possível.

 uso  de  longo  prazo  de  probióticos  sob  pressão  de  seleção
e  antibióticos  pode  causar  resistência  antibiótica  e  o  gene
esistente  pode  ser  transferido  para  outras  bactérias.175

ão  foi  relatada  translocação  do  trato  gastrointestinal
a  circulação  sistêmica.  Há  um  pobre  conhecimento  do
úblico  do  conceito  de  risco,  em  geral,  e  da  análise  de
isco/benefício,  em  particular.168 A  incerteza  com  relação
o  potencial  de  transferência  da  resistência  antibiótica  com
robióticos  persiste,  porém  o  risco  parece  ser  baixo  com  os
rodutos  probióticos  disponíveis  atualmente.168 Como  com
utras  formas  terapêuticas,  a  segurança  dos  probióticos
eve  ser  considerada  de  cepa  para  cepa.168 Os  possíveis
enefícios  da  suplementação devem  ser  pesados  em  relação
o  risco  de  desenvolvimento  de  uma  infecção invasiva
esultante  da  terapia  probiótica.

onclusão

s  probióticos  entraram  na  corrente  principal  de  saúde.
 microbiota  gastrointestinal  é  essencial  para  o  desenvol-

imento  do  sistema  imunológico.  Apesar  de  as  principais
ndicações  do  uso  médico  dos  probióticos  ainda  serem  na
rea  de  prevenção  e  tratamento  de  doenças gastrointesti-
ais,  gradualmente  mais  comprovações  são  coletadas  sobre
Vandenplas  Y  et  al.

s  indicações  extraintestinais,  como  vaginite,  dermatite
tópica  e infecções  respiratórias.  Ensaios  clínicos  contro-
ados  e  randomizados  com  o  produto  vendido  nas  indicações
legadas  são  obrigatórios  antes  do  uso  de  um  produto  ser
ecomendado.  Hoje,  a  L.  rhamnosus  GG  e  S.  boulardii  são
s  melhores  cepas  estudadas,  apesar  de  a  literatura  recente
ornecer  muitas  informações  positivas  sobre  a  L.  reuteri.
pesar  de  efeitos  adversos  terem  sido  esporadicamente
elatados,  os  probióticos  podem  ser  considerados  seguros.

 uso  inadequado  e  produtos  não  validados  constituem  pos-
íveis  desvantagens.
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76. Szajewska H, Urbańska M, Chmielewska A, Weizman Z, Shamir
R. Meta-analysis: Lactobacillus reuteri strain DSM 17938 (and
the original strain ATCC 55730) for treating acute gastroente-
ritis in children. Benef Microbes. 2014;5:285---93.

77. Hegar B, Waspada IM, Gunardi H, Vandenplas Y. A double blind
randomized trial showing probiotics to be ineffective in acute
diarrhea in Indonesian children. Indian J Pediatr. 2014 [Epub
ahead of print].

78. Vandenplas Y, De Hert S. Probiotical study group Cost/benefit
of synbiotics in acute infectious gastroenteritis: spend to save.
Benef Microbes. 2012;3:189---94.

79. Phavichitr N, Puwdee P, Tantibhaedhyangkul R. Cost-benefit
analysis of the probiotic treatment of children hospitalized for
acute diarrhea in Bangkok, Thailand. Southeast Asian J Trop
Med Public Health. 2013;44:1065---71.

80. Hempel S, Newberry SJ, Maher AR, Wang Z, Miles JN, Shan-
man R, et al. Probiotics for the prevention and treatment of
antibiotic-associated diarrhea: a systematic review and meta-
-analysis. JAMA. 2012;307:1959---69.

81. Videlock EJ, Cremonini F, Meta-analysis:. probiotics in
antibiotic-associated diarrhoea. Aliment Pharmacol Ther.
2012;35:1355---69.

82. Sazawal S, Hiremath G, Dhingra U, Malik P, Deb S, Black RE.
Efficacy of probiotics in prevention of acute diarrhoea: a meta-
-analysis of masked, randomised, placebo-controlled trials.
Lancet Infect Dis. 2006;6:374---82.

83. McFarland LV. Meta-analysis of probiotics for the preven-
tion of antibiotic associated diarrhea and the treatment of
Clostridium difficile disease. Am J Gastroenterol. 2006;101:
812---22.

84. Johnston BC, Goldenberg JZ, Vandvik PO, Sun X, Guyatt GH.
Probiotics for the prevention of pediatric antibiotic-associated
diarrhea. Cochrane Database Syst Rev. 2011;(11):CD004827.

85. Tung JM, Dolovich LR, Lee CH. Prevention of Clostridium dif-
ficile infection with Saccharomyces boulardii: a systematic
review. Can J Gastroenterol. 2009;23:817---21.

86. Pozzoni P, Riva A, Bellatorre AG, Amigoni M, Redaelli E, Ron-
chetti A, et al. Saccharomyces boulardii for the prevention of
antibiotic-associated diarrhea in adult hospitalized patients:
a single-center, randomized, double-blind, placebo-controlled
trial. Am J Gastroenterol. 2012;107:922---31.

87. McFarland LV, Goh S. Preventing pediatric antibiotic-associated
diarrhea and Clostridium difficile infections with probiotics: a

meta-analysis. World J Meta-Anal. 2013;1:102---20.

88. Braegger C, Chmielewska A, Decsi T, Kolacek S, Mihatsch W,
Moreno L, et al. Supplementation of infant formula with pro-
biotics and/or prebiotics: a systematic review and comment by

http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0260
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0265
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0270
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0275
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0280
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0285
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0290
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0295
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0300
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0305
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0310
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0315
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0320
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0325
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0330
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0335
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0340
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0345
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0350
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0355
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0360
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0365
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0370
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0375
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0380
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0385
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0390
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0395
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0400
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0405
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0410
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0415
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0420
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0425
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0430
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0440
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445


1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Probiotics:  an  update  

the ESPGHAN committee on nutrition. J Pediatr Gastroenterol
Nutr. 2011;52:238---50.

89. Katelaris PH, Salam I, Farthing MJ. Lactobacilli to prevent tra-
veler’s diarrhea? N Engl J Med. 1995;333:1360---1.

90. Hilton E, Kolakowski P, Singer C, Smith M. Efficacy of Lactoba-
cillus GG as a diarrheal preventive in travelers. J Travel Med.
1997;4:41---3.

91. Oksanen PJ, Salminen S, Saxelin M, Hämäläinen P, Ihantola-
Vormisto A, Muurasniemi-Isoviita L, et al. Prevention of travel-
lers’ diarrhoea by Lactobacillus GG. Ann Med. 1990;22:53---6.

92. Kollaritsch H. Traveller’s diarrhea among Austrian tourists to
warm climate countries: II Clinical features. Eur J Epidemiol.
1989;5:355---62.

93. McFarland LV. Probiotics and diarrhea. Ann Nutr Metab.
2010;57:10---1.

94. Ibnou-Zekri N, Blum S, Schiffrin EJ, Von der Weid T. Diver-
gent patterns of colonization and immune response elicited
from two intestinal Lactobacillus strains that display similar
properties in vitro. Infect Immun. 2003;71:428---36.

95. DuPont HL, Ericsson CD, Farthing MJ, Gorbach S, Pickering LK,
Rombo L, et al. Expert review of the evidence base for pre-
vention of travelers’ diarrhea. J Travel Med. 2009;16:149---60.

96. Huertas-Ceballos AA, Logan S, Bennett C, Macarthur C. Dietary
interventions for recurrent abdominal pain (RAP) and irritable
bowel syndrome (IBS) in childhood. Cochrane Database Syst
Rev. 2009;(1):CD003019.

97. Bausserman M, Michail S. The use of Lactobacillus GG in irri-
table bowel syndrome in children: a double-blind randomized
control trial. J Pediatr. 2005;147:197---201.

98. Francavilla R, Miniello V, Magistà AM, De Canio A, Bucci N,
Gagliardi F, et al. A randomized controlled trial of Lactobacil-
lus GG in children with functional abdominal pain. Pediatrics.
2010;126:e1445---52.

99. Horvath A, Dziechciarz P, Szajewska H. Meta-analysis: Lacto-
bacillus rhamnosus GG for abdominal pain-related functional
gastrointestinal disorders in childhood. Aliment Pharmacol
Ther. 2011;33:1302---10.

100. Guandalini S, Magazzù G, Chiaro A, La Balestra V, Di Nardo
G, Gopalan S, et al. VSL#3 improves symptoms in children
with irritable bowel syndrome: a multicenter, randomized,
placebo-controlled, double-blind, crossover study. J Pediatr
Gastroenterol Nutr. 2010;51:24---30.

101. Vivatvakin B, Mahayosnond A, Theamboonlers A, Steenhout
PG, Conus NJ. Effect of a whey-predominant starter for-
mula containing LCPUFAs and oligosaccharides (FOS/GOS) on
gastrointestinal comfort in infants. Asia Pac J Clin Nutr.
2010;19:473---80.

102. Khoshoo V, Sun SS, Storm H. Tolerance of an enteral for-
mula with insoluble and prebiotic fiber in children with
compromised gastrointestinal function. J Am Diet Assoc.
2010;110:1728---33.

103. Piirainen L, Kekkonen RA, Kajander K, Ahlroos T, Tynkkynen
S, Nevala R, et al. In school-aged children a combination of
galacto-oligosaccharides and Lactobacillus GG increases bifi-
dobacteria more than Lactobacillus GG on its own. Ann Nutr
Metab. 2008;52:204---8.

104. Korterink JJ, Ockeloen L, Benninga MA, Tabbers MM, Hilbink
M, Deckers-Kocken JM. Probiotics for childhood functional gas-
trointestinal disorders: a systematic review and meta-analysis.
Acta Paediatr. 2014;103:365---72.

105. Yang YJ, Sheu BS. Probiotics-containing yogurts suppress
Helicobacter pylori load and modify immune response and
intestinal microbiota in the Helicobacter pylori-infected chil-
dren. Helicobacter. 2012;17:297---304.

106. Szajewska H, Horvath A, Piwowarczyk A. Meta-analysis: the

effects of Saccharomyces boulardii supplementation on Heli-
cobacter pylori eradication rates and side effects during
treatment. Aliment Pharmacol Ther. 2010;32:1069---79.

1

19

07. Szajewska H, Albrecht P, Topczewska-Cabanek A. Randomized,
double-blind, placebo-controlled trial: effect of lactobacillus
GG supplementation on Helicobacter pylori eradication rates
and side effects during treatment in children. J Pediatr Gas-
troenterol Nutr. 2009;48:431---6.

08. Malfertheiner P, Selgrad M, Bornschein J. Helicobacter
pylori: clinical management. Curr Opin Gastroenterol.
2012;28:608---14.

09. Wilhelm SM, Johnson JL, Kale-Pradhan PB. Treating bugs with
bugs: the role of probiotics as adjunctive therapy for Helico-
bacter pylori. Ann Pharmacother. 2011;45:960---6.

10. Li S, Huang XL, Sui JZ, Chen SY, Xie YT, Deng Y, et al. Meta-
-analysis of randomized controlled trials on the efficacy of
probiotics in Helicobacter pylori eradication therapy in chil-
dren. Eur J Pediatr. 2014;173:153---61.

11. Tabbers MM, de Milliano I, Roseboom MG, Benninga MA. Is Bifi-
dobacterium breve effective in the treatment of childhood
constipation? Results from a pilot study. Nutr J. 2011;10:19.

12. Bekkali NL, Bongers ME, Van den Berg MM, Liem O, Benninga
MA. The role of a probiotics mixture in the treatment of
childhood constipation: a pilot study. Nutr J. 2007;6:17.

13. Bu LN, Chang MH, Ni YH, Chen HL, Cheng CC. Lactobacillus
casei rhamnosus Lcr35 in children with chronic constipation.
Pediatr Int. 2007;49:485---90.

14. Ritchie ML, Romanuk TN. A meta-analysis of probiotic efficacy
for gastrointestinal diseases. PLoS One. 2012;7:e34938.

15. Coccorullo P, Strisciuglio C, Martinelli M, Miele E, Greco
L, Staiano A. Lactobacillus reuteri (DSM 17938) in infants
with functional chronic constipation: a double-blind, ran-
domized, placebo-controlled study. J Pediatr. 2010;157:
598---602.

16. Guerra PV, Lima LN, Souza TC, Mazochi V, Penna FJ, Silva
AM, et al. Pediatric functional constipation treatment with
Bifidobacterium-containing yogurt: a crossover, double-blind,
controlled trial. World J Gastroenterol. 2011;17:3916---21.

17. Tabbers MM, Chmielewska A, Roseboom MG, Crastes N,
Perrin C, Reitsma JB, et al. Fermented milk containing
Bifidobacterium lactis DN-173 010 in childhood constipa-
tion: a randomized, double-blind, controlled trial. Pediatrics.
2011;127:e1392---9.

18. Tabbers MM, Boluyt N, Berger MY, Benninga MA. Nonphar-
macologic treatments for childhood constipation: systematic
review. Pediatrics. 2011;128:753---61.

19. Chmielewska A, Szajewska H. Systematic review of randomised
controlled trials: probiotics for functional constipation. World
J Gastroenterol. 2010;16:69---75.

20. Hoyos AB. Reduced incidence of necrotizing enterocolitis asso-
ciated with enteral administration of Lactobacillus acidophilus
and Bifidobacterium infantis to neonates in an intensive care
unit. Int J Infect Dis. 1999;3:197---202.

21. Dani C, Biadaioli R, Bertini G, Martelli E, Rubaltelli FF. Probio-
tics feeding in prevention of urinary tract infection, bacterial
sepsis and necrotizing enterocolitis in preterm infants. A pros-
pective double-blind study. Biol Neonate. 2002;82:103---8.

22. Lin HC, Su BH, Chen AC, Lin TW, Tsai CH, Yeh TF, et al.
Oral probiotics reduce the incidence and severity of necroti-
zing enterocolitis in very low birth weight infants. Pediatrics.
2005;115:1---4.

23. Bin-Nun A, Bromiker R, Wilschanski M, Kaplan M, Rudensky
B, Caplan M, et al. Oral probiotics prevent necrotizing
enterocolitis in very low birth weight neonates. J Pediatr.
2005;147:192---6.

24. Akisu M, Baka M, Yalaz M, Huseyinov A, Kultursay N.
Supplementation with Saccharomyces boulardii ameliorates
hypoxia/reoxygenation-induced necrotizing enterocolitis in

young mice. Eur J Pediatr Surg. 2003;13:319---23.

25. Costalos C, Skouteri V, Gounaris A, Sevastiadou S, Tri-
andafilidou A, Ekonomidou C, et al. Enteral feeding of

http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0445
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0450
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0455
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0460
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0465
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0470
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0475
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0480
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0485
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0490
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0495
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0500
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0505
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0510
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0515
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0520
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0525
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0530
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0535
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0540
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0545
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0550
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0555
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0560
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0565
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0570
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0575
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0580
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0585
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0590
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0595
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0600
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0605
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0610
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0615
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0620
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0625
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630
http://refhub.elsevier.com/S2255-5536(14)00159-1/sbref0630


2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

lus NCFM on insulin sensitivity and the systemic inflammatory
0  

premature infants with Saccharomyces boulardii. Early Hum
Dev. 2003;74:89---96.

26. Alfaleh K, Bassler D. Probiotics for prevention of necrotizing
enterocolitis in preterm infants. Cochrane Database Syst Rev.
2008;(1):CD005496.

27. Alfaleh K, Anabrees J, Bassler D, Al-Kharfi T. Probiotics for
prevention of necrotizing enterocolitis in preterm infants.
Cochrane Database Syst Rev. 2011;(3):CD005496.

28. Downard CD, Renaud E, St Peter SD, Abdullah F, Islam S,
Saito JM, et al. Treatment of necrotizing enterocolitis: an
American Pediatric Surgical Association Outcomes and Cli-
nical Trials Committee systematic review. J Pediatr Surg.
2012;47:2111---22.

29. Mihatsch WA, Braegger CP, Decsi T, Kolacek S, Lanzinger H,
Mayer B, et al. Critical systematic review of the level of evi-
dence for routine use of probiotics for reduction of mortality
and prevention of necrotizing enterocolitis and sepsis in pre-
term infants. Clin Nutr. 2012;31:6---15.

30. Fallon EM, Nehra D, Potemkin AK, Gura KM, Simpser E,
Compher C, et al. A.S.P.E.N. clinical guidelines: nutrition sup-
port of neonatal patients at risk for necrotizing enterocolitis.
JPEN J Parenter Enteral Nutr. 2012;36:506---23.

31. Janvier A, Lantos J, Barrington K. The politics of probiotics:
probiotics, necrotizing enterocolitis and the ethics of neonatal
research. Acta Paediatr. 2013;102:116---8.

32. AlFaleh K, Anabrees J. Probiotics for prevention of necrotizing
enterocolitis in preterm infants. Cochrane Database Syst Rev.
2014;4:CD005496.

33. Savino F, Pelle E, Palumeri E, Oggero R, Miniero R. Lactobacillus
reuteri (American type culture collection strain 55730) versus
simethicone in the treatment of infantile colic: a prospective
randomized study. Pediatrics. 2007;119:e124---30.

34. Savino F, Cordisco L, Tarasco V, Palumeri E, Calabrese R, Oggero
R, et al. Lactobacillus reuteri DSM 17938 in infantile colic:
a randomized, double-blind, placebo-controlled trial. Pedia-
trics. 2010;126:e526---33.

35. Szajewska H, Gyrczuk E, Horvath A. Lactobacillus reuteri DSM
17938 for the management of infantile colic in breastfed
infants: a randomized, double-blind, placebo-controlled trial.
J Pediatr. 2013;162:257---62.

36. Sung V, Hiscock H, Tang ML, Mensah FK, Nation ML, Satzke C,
et al. Treating infant colic with the probiotic Lactobacillus reu-
teri: double blind, placebo controlled randomised trial. BMJ.
2014;348:g2107.

37. Dupont C, Rivero M, Grillon C, Belaroussi N, Kalindjian A, Marin
V. Alpha-lactalbumin-enriched and probiotic-supplemented
infant formula in infants with colic: growth and gastrointes-
tinal tolerance. Eur J Clin Nutr. 2010;64:765---7.

38. Kianifar H, Ahanchian H, Grover Z, Jafari S, Noorbakhsh Z,
Khakshour A, et al. Synbiotic in the management of infantile
colic: a randomised controlled trial. J Paediatr Child Health.
2014 Jun 24 [Epub ahead of print].

39. Kukkonen K, Savilahti E, Haahtela T, Juntunen-Backman K,
Korpela R, Poussa T, et al. Long-term safety and impact on
infection rates of postnatal probiotic and prebiotic (synbio-
tic) treatment: randomized, double-blind, placebo-controlled
trial. Pediatrics. 2008;122:8---12.

40. Taylor AL, Dunstan JA, Prescott SL. Probiotic supplementation
for the first 6 months of life fails to reduce the risk of atopic
dermatitis and increases the risk of allergen sensitization in
high-risk children: a randomized controlled trial. J Allergy Clin
Immunol. 2007;119:184---91.

41. Osborn DA, Sinn JK. Probiotics in infants for prevention of aller-
gic disease and food hypersensitivity. Cochrane Database Syst
Rev. 2007;(4):CD006475.
42. Dotterud CK, Storrø O, Johnsen R, Oien T. Probiotics in
pregnant women to prevent allergic disease: a randomized,
double-blind trial. Br J Dermatol. 2010;163:616---23.

1

Vandenplas  Y  et  al.

43. Doege K, Grajecki D, Zyriax BC, Detinkina E, Zu Eulenburg
C, Buhling KJ. Impact of maternal supplementation with pro-
biotics during pregnancy on atopic eczema in childhood --- a
meta-analysis. Br J Nutr. 2012;107:1---6.

44. Wickens K, Black P, Stanley TV, Mitchell E, Barthow C, Fitzharris
P, et al. A protective effect of Lactobacillus rhamnosus HN001
against eczema in the first 2 years of life persists to age 4
years. Clin Exp Allergy. 2012;42:1071---9.

45. Pelucchi C, Chatenoud L, Turati F, Galeone C, Moja L, Bach JF,
et al. Probiotics supplementation during pregnancy or infancy
for the prevention of atopic dermatitis: a meta-analysis. Epi-
demiology. 2012;23:402---14.

46. Van der Aa LB, Van Aalderen WM, Heymans HS, Henk Sil-
levis Smitt J, Nauta AJ, Knippels LM, et al. Synbiotics
prevent asthma-like symptoms in infants with atopic dermati-
tis. Allergy. 2011;66:170---7.

47. Bath-Hextall FJ, Jenkinson C, Humphreys R, Williams HC. Die-
tary supplements for established atopic eczema. Cochrane
Database Syst Rev. 2012;2:CD005205.

48. Wu KG, Li TH, Peng HJ. Lactobacillus salivarius plus fructo-
-oligosaccharide is superior to fructo-oligosaccharide alone for
treating children with moderate to severe atopic dermatitis:
a double-blind, randomized, clinical trial of efficacy and
safety. Br J Dermatol. 2012;166:129---36.

49. Han Y, Kim B, Ban J, Lee J, Kim BJ, Choi BS, et al. A randomized
trial of Lactobacillus plantarum CJLP133 for the treatment of
atopic dermatitis. Pediatr Allergy Immunol. 2012;23:667---73.

50. Gore C, Custovic A, Tannock GW, Munro K, Kerry G, Johnson
K, et al. Treatment and secondary prevention effects of the
probiotics Lactobacillus paracasei or Bifidobacterium lactis on
early infant eczema: randomized controlled trial with follow-
-up until age 3 years. Clin Exp Allergy. 2012;42:112---22.

51. Thomas DW, Greer FR, American Academy of Pediatrics Com-
mittee on Nutrition; American Academy of Pediatrics Section
on Gastroenterology Hepatology, and Nutrition. Probiotics and
prebiotics in pediatrics. Pediatrics. 2010;126:1217---31.

52. Kim SO, Ah YM, Yu YM, Choi KH, Shin WG, Lee JY. Effects of pro-
biotics for the treatment of atopic dermatitis: a meta-analysis
of randomized controlled trials. Ann Allergy Asthma Immunol.
2014;113:217---26.

53. Van der Aa LB, Lutter R, Heymans HS, Smids BS, Dekker T, van
Aalderen WM, et al. No detectable beneficial systemic immu-
nomodulatory effects of a specific synbiotic mixture in infants
with atopic dermatitis. Clin Exp Allergy. 2012;42:531---9.

54. Sazawal S, Dhingra U, Hiremath G, Sarkar A, Dhingra P, Dutta
A, et al. Prebiotic and probiotic fortified milk in prevention of
morbidities among children: community-based, randomized,
double-blind, controlled trial. PLoS One. 2010;5:e12164.

55. Kumar S, Singhi S. Role of probiotics in prevention of Candida
infection in critically ill children. Mycoses. 2013;56:204---11.

56. Sanz-Penella JM, Frontela C, Ros G, Martinez C, Monedero V,
Haros M. Application of bifidobacterial phytases in infant cere-
als: effect on phytate contents and mineral dialyzability.
J Agric Food Chem. 2012;60:11787---92.
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