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Abstract
Objective:  Fructooligosacharides  and  galactooligosacharides  soften  fecal  bolus  and  increase
frequency  of  depositions  when  added  to  infant  formula.  This  study  aimed  to  determine  the
effects of  galactooligosaccharide  in  pediatric  patients  with  chronic  constipation.
Methods:  From  2010  to  2012,  20  constipated  patients  (4-16  years  of  age)  attended  to  at
a primary  healthcare  unit  were  enrolled  in  a  double-blinded,  placebo-controlled  crossover
trial. Eleven  children  ingested  galactooligosaccharide  (1.7  g)  for  30  days,  followed  by  a  15-
day washout  period,  and  a  30-day  period  of  placebo  (maltodextrin).  Nine  patients  ingested
maltodextrin  for  30  days,  followed  by  15-day  washout  period,  and  galactooligosaccharide
(1.7 g)  for  30  days.  Constipation  symptoms  were  considered  as  primary  outcomes:  bowel  move-
ments/week,  straining  during  defecation,  and  stool  consistency.  Outcome  symptoms  were
ranked according  to  a  numerical  scale  elaborated  for  this  study.  Data  were  recorded  at  base-
line, and  on  days  15  and  30  of  each  30-day  crossover  period.  Repeated-measures  analysis  of
variance (ANOVA)  was  used  to  analyze  symptoms  along  time.
Results:  At  baseline,  there  was  no  significant  difference  in  symptoms  severity  between  groups

(p =  0.45).  Galactooligosaccharide  ingestion  was  related  to  increase  of  the  bowel  movement
frequency,  p  <  0.0001;  relief  of  defecation  straining,  p  <  0.0001;  and  decrease  in  stool  con-
sistency, p  =  0.0014,  compared  to  placebo  ingestion.  Patients  reported  no  side  effects  from
galactooligosaccharide.
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Conclusion:  Galactooligosaccharide  was  effective  at  improving  clinical  symptoms  in  this  group
of constipated  children.
©  2015  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  All  rights  reserved.
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Efeito  do  galactooligossacarídeo  sobre  os  sintomas  de  constipação

Resumo
Objetivo:  A  adição  de  frutooligossacarídeos  e  galactooligossacarídeos  a  fórmulas  infantis  pode
diminuir a  consistência  fecal  e  aumentar  a  frequência  das  evacuações.  O  objetivo  do  presente
estudo foi  determinar  o  efeito  do  galactooligossacarídeo  em  crianças  com  constipação  crônica.
Métodos:  Entre  2010  e  2012,  20  pacientes  constipados  (4-16  anos),  atendidos  numa  unidade
básica de  saúde,  completaram  ensaio  clínico  duplo  cego,  placebo-controlado  e  de  delineamento
crossover. Onze  pacientes  receberam  galactooligossacarídeo  (1,7  g)  por  30  dias,  seguidos  por
15 dias  de  washout,  e,  após,  placebo  (maltodextrina)  por  30  dias;  nove  pacientes  receberam
placebo 30  dias,  seguidos  de  15  dias  de  washout  e  30  dias  de  galactooligossacarídeo  (1,7  g).  Os
desfechos  primários  foram  frequência  semanal  de  evacuações,  esforço  evacuatório  e  consistên-
cia fecal,  classificada  por  escala  numérica  elaborada  para  este  estudo  e  compilada  no  primeiro,
15◦ e  30◦ dias  de  cada  período  de  crossover.  Análise  estatística  foi  feita  por  método  de  análise
de variância  (Anova)  para  medidas  repetidas.
Resultados:  Intensidade  dos  sintomas  nos  grupos  foi  semelhante  no  início  do  estudo  (p  =  0,45).
Durante a  ingestão  de  galactooligossacarídeo  constatou-se  maior  frequência  de  evacuações,
p <  0,0001,  menor  dificuldade  evacuatória,  p  <  0,0001  e  diminuição  da  consistência  fecal,
p =  0,0014.  Efeitos  colaterais  não  foram  referidos  durante  a  ingestão  do  prebiótico.
Conclusão:  Durante  a  ingestão  de  galactooligossacarídeo  os  sintomas  clínicos  da  constipação
em crianças  e  adolescentes  foram  significantemente  aliviados.
© 2015  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  Todos  os  direitos
reservados.
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ntrodução

ados  sobre  as  últimas  décadas  indicaram  a  constipação
nfantil  como  um  problema  comum  em  todo  o mundo

 sua  prevalência  relatada  variou  de  0,7%  a  30%.  Além
isso,  nos  últimos  anos,  o  número  de  pacientes  cresceu
ignificativamente  no  mundo  ocidental.1,2 Foram  reco-
endadas  diferentes  terapêuticas  para  o  tratamento  da

onstipação,  inclusive  emolientes  fecais,  suplementação
om  fibra  alimentar,  laxantes,  procinéticos  e  alimentos  fun-
ionais.  Laxantes  osmóticos  e  fibras  alimentares  são  as
erramentas  terapêuticas  mais  amplamente  usadas;  porém
á  muito  poucos  estudos  comprovados  para  embasar  quais-
uer  recomendações de  tratamento  da  constipação  em
acientes  pediátricos.3,4

Alimentos  funcionais  com  probióticos  ou  prebióticos
oram  identificados  como  úteis  no  estabelecimento  de
ábitos  intestinais  em  crianças.5 Um  estudo  multicêntrico
ontrolado  mostrou  que  o  consumo  de  laticínios  fermen-
ados  que  contêm  Bifidobacterium  lactis  foi  associado
omo  um  fator  que  aumenta  a  frequência  de  evacuações
m  crianças com  constipação  e  frequência  de  evacuação

 3  vezes/semana.6

Com  relação aos  efeitos  dos  prebióticos  sobre  o  efeito

axante,  estudos  feitos  em  pacientes  pediátricos  incluíram
redominantemente  neonatos  alimentados  exclusivamente
om  fórmulas  lácteas.  A  ingestão  de  prebióticos  mostrou-
se  eficaz  no  tratamento  da  constipação,  pois  o  consumo  de

e
e
d

rutooligossacarídeos  e  galactooligossacarídeos  adicionados
 fórmulas  infantis  aumenta  o  bolo  fecal  e  a  frequência  das
vacuações.7-10

A  lógica  dos  efeitos  terapêuticos  dos  prebióticos  sobre
 constipação  tem  como  base  o  fato  de  que  os  galactooli-
ossacarídeos  afetam  a  saúde  do  hospedeiro  e  estimulam  o
rescimento  e/ou  a  atividade  das  bifidobactérias  no  cólon.11

s  bifidobactérias,  principalmente  Lactobacillus  acidophil-
us  ou  Bifidobacterium  bifidum,  fermentam  carboidratos  e
roduzem  ácidos  graxos  de  cadeia  curta  (AGCCs),  o  maior
nion  no  intestino  grosso;  os  AGCCs  conseguem  aumentar  o
uxo  sanguíneo  no  cólon  e  a  atividade  muscular,  melhorar

 peso  fecal  úmido  e  promover,  assim,  o  efeito  laxante.12,13

O  artigo  atual  visou  avaliar  a  eficácia  do  prebiótico  galac-
ooligossacarídeo  (GOS)  no  tratamento  da  constipação  em
rianças  e  adolescentes.

étodos

odelo:  um  estudo  não  randomizado,  duplo  cego,  placebo-
controlado  e  de  delineamento  crossover  foi  feito  de  8  de
gosto  de  2010  a  25  de  março de  2012.

Configuração:  unidade  básica  de  saúde  administrada  por
ma  equipe  de  faculdade  de  medicina.
Pacientes:  indivíduos  de  quatro  a  16  anos  que  buscaram
spontaneamente  atendimento  médico  e  após  o  primeiro
xame,  quando  elegíveis,  foram  convidados  a  participar
o  estudo.
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Effect  of  4’galactooligosaccharide  on  constipation  

Critérios  de  elegibilidade

Critérios  de  inclusão:  diagnóstico  de  constipação  com  base
nos  critérios  Roma  III  para  distúrbios  funcionais.14 Adicional-
mente,  a  fim  de  excluir  intolerância  a  lactose  e  para  serem
incluídos  no  estudo,  os  pacientes  devem  relatar  ingestão
diária  de  no  mínimo  250  mL  de  leite  de  vaca  sem  relatar
sintomas,  especificamente  dor  abdominal,  cólicas,  diarreia
ou  flatulência  após  ingestão  de  leite.

Critérios  de  não  inclusão:  pacientes  com  outras  condições
de  comorbidade,  aqueles  já  em  tratamento  da  constipação
e  aqueles  que  fizeram  uso  de  antibióticos  ou  probióticos  nos
últimos  seis  meses.

Produtos  estudados

Produto  de  teste:  o  prebiótico  galactooligossacarídeo  foi
produzido  da  lactose  por  meio  da  ação  da  enzima  �-
-galactosidase,  produzida  pelo  micro-organismo  da  espécie
Scopulariopsis.15 Um  volume  diário  de  6  mL  da  solução
com  Maltodextrina  (placebo)  prescrita  e  GOS  ingerida  pela
manhã.  Na  mistura  de  GOS  usada,  um  volume  de  6  mL  conti-
nha  1,7  g  de  GOS.  Os  pais  e  participantes  foram  informados
dos  possíveis  efeitos  colaterais  da  ingestão  de  GOS,  como
distensão  abdominal,  flatulência,  cólicas  abdominais  e  diar-
reia.

Controle:  o  placebo  consistiu  de  uma  solução com  mal-
todextrina.

Desconhecimento

Os  dois  tratamentos,  o  prebiótico  galactooligossacarídeo  e
placebo,  foram  idênticos  quanto  a  viscosidade,  cor,  cheiro,
gosto  e  embalagem.  Todos  os  pacientes  e  a  equipe  de  pes-
quisadores  envolvidos  não  estavam  cientes  do  tratamento
administrado  ao  paciente.

Ordem  de  inclusão  de  pacientes  no  estudo  e
fluxograma

O  ensaio  consistiu  de  um  modelo  crossover  de  duas  sequên-
cias,  dois  períodos  e  dois  tratamentos.  Cada  período  de
crossover  durou  30  dias,  separado  por  15  dias  como  período
de  washout.  A  sequência  de  ingestão  do  galactooligossa-
carídeo  (GOS)  ou  placebo  definida  pelo  primeiro  paciente
inscrito  no  estudo  foi  escolhida  por  lote.  A  ordem  de  inges-
tão  nos  pacientes  a  seguir  foi  sistematicamente  alternada.
A  figura  1  mostra  um  fluxograma  do  estudo.16

A  coleta  de  dados  clínicos  relacionada  aos  sintomas  de
constipação,  a  entrega  das  substâncias  (GOS  e  placebo)  e  o
controle  de  uso  foram  atingidos  durante  as  visitas  domici-
liares  a  cada  duas  semanas:  no  início  do  estudo,  15◦ dia  e
30◦ dia,  ambos  com  período  de  estudo  de  30  dias.  O  uso  das
substâncias  foi  verificado  pela  devolução  de  frascos  usados.

Cálculo  do  tamanho  da  amostra
Os  dados  dos  10  primeiros  indivíduos  que  concluíram  o
estudo  foram  examinados  pela  análise  de  variância  (Anova)
para  calcular  o  tamanho  da  amostra.17 Foi  usado  o  software

n
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AS  para  calcular  o  tamanho  da  amostra,  versão  9.2  do  Sis-
ema  SAS  para  Windows  (SAS  Institute  Inc.  Cary,  NC,  EUA).

 análise  estatística  com  Anova  foi  aplicada  para  medi-
as  repetidas.  A  Anova  foi  usada  para  analisar  tratamentos
omparativos,  considerando  a  diferença nos  resultados.  Foi
plicada  a  análise  de  capacidade  no  contexto  da  Anova
ressupondo  um  modelo  crossover  de  duas  sequências,
ois  períodos  e  dois  tratamentos,  a  dimensão  do  efeito  na
opulação,  o  tamanho  da  amostra  e  o  nível  de  significância.
m  efeito  estatisticamente  significativo  na  Anova  foi  acom-
anhado  testes  de  acompanhamento  a  fim  de  avaliar  qual
ariável  foi  diferente  entre  os  grupos.  Os  testes  de  acompa-
hamento  foram  feitos  post  hoc.  O  software  SAS  fpower  foi
ntão  usado  para  calcular  o  tamanho  da  amostra  após  espe-
ificar  a  capacidade  do  estudo  em  90%  e  alfa  ---  0,05.  Essa
ase  mostrou  que,  por  meio  de  uma  análise  de  capacidade
e  90%,  seriam  necessários  nove  indivíduos  em  cada  grupo.

Não  foi  permitida  suplementação adicional  com  fibra
limentar  até  a  conclusão  do  ensaio.  Fibra  alimentar  foi
rescrita  aos  pacientes  que  recusaram  participar  ou  que
oncluíram  o  estudo.

feitos

rês  sintomas  foram  considerados  desfechos  primários:
vacuações  semanais,  consistência  fecal  e  esforço evacuató-
io/dor  na  evacuação.  Esses  sintomas  foram  classificados  de
cordo  com  valores  numéricos.  A  frequência  das  evacuações
oi  classificada  de  1  a  3  da  seguinte  forma:  1  =  ≥  3  vezes
or  semana;  2  =  1  a  2  vezes  por  semana;  e  3  =  <  uma  vez
or  semana.  A  intensidade  do  esforço evacuatório/dor  na
vacuação  foi  classificada  de  1  a  3  (1  =  ausência  de  descon-
orto  ou  dor,  2  =  dor  e/ou  desconforto  episódico  e  3  =  dor
/ou  desconforto  durante  toda  evacuação).  A  consistência
ecal  foi  definida  de  acordo  com  uma  escala  fotográfica18

 variou  de  3  a  0  (3  =  pedaços duros,  separados,  2  =  tipo
anana  com  rachaduras  profundas,  1  =  tipo  banana  com
achaduras  superficiais  e  0  =  tipo  banana  com  pedaços moles

 separados/amolecidos.  A  soma  de  valores  variou  entre
 e  9  e  foi  considerado  um  escore  clínico  que  caracterizou  a
ntensidade  dos  sintomas.  A  avaliação  física  e  os  escores  dos
acientes  foram  compilados  na  entrevista  inicial  e  no  15◦ e
0◦ dias  em  cada  período.

nálise  estatística

s  análises  descritivas  foram  feitas  incluindo  medidas  da
endência  central  e  dispersão  das  variáveis  numéricas.  No
nício  do  estudo  foram  comparados  os  dados  clínicos  e  demo-
ráficos  (teste  de  Mann-Whitney).

O  efeito  do  GOS  foi  determinado  de  acordo  com  um  deli-
eamento  crossover  de  dois  períodos  e  dois  tratamentos:
OS  e  placebo.  O  teste  de  Kolmogorov-Smirnov  foi  feito  para

estar  a  normalidade  e  os  dados  rejeitaram  a  hipótese  de
ormalidade  nula.  Para  a  análise  estatística,  usamos  a  Anova
ara  medidas  repetidas  com  transformação na  classificação
Anova  em  classificações).  Classificação  é  um  procedimento
sado  para  transformar  dados  que  violam  as  hipóteses  de

ormalidade.  A  Anova  em  classificações  significa  que  uma
nálise  de  variância  padrão  é  calculada  com  base  em  dados
ransformados  em  classificação.  O nível  de  significância  ado-
ado  para  os  testes  estatísticos  foi  de  5%.
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Avaliado para elegibilidade (n = 23)

Excluído (n = 1)
♦Não atende aos critérios de inclusão (n = 0)
♦Negou participação (n = 0)
♦Outros motivos (n = 1)

Analisado (n = 11) 

Deixou de ser acompanhado (citar motivos) (n = 0)

Intervenção interrompida (citar motivos) (n=0)

Alocado para intervenção (n = 11)
♦ Recebeu intervenção alocada (n = 11)

Intervenção interrompida (negou participação)
(n = 2)

Deixou de ser acompanhado (n = 0)

Alocado para intervenção (n = 11)
♦ Recebeu intervenção alocada (n = 11)

Analisado (n = 9)

Análise

Acompanhamento

Inscrição

Ensaio controle com grupo paralelo com
um índice de alocação 1:1Alocação
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Figura  1  Estudo  do  fluxograma  de  acordo  com  os  pa

O  estudo  foi  aprovado  pelo  comitê  de  ética  da  instituição
ob  o  processo  número  366/2009,  CAAE:  0280.0.146.000-09.
odos  os  participantes  e/ou  pais  responsáveis  pela  criança
ssinaram  um  formulário  de  consentimento  informado  por
scrito.  O  estudo  foi  revisado  e  publicado  no  website  ameri-
ano  ClinicalTrials.gov,  número  identificador:  NCT0283766.

esultados

oram  incluídos  inicialmente  23  pacientes,  porém  três  dei-
aram  de  ser  acompanhados  devido  a  mudança de  endereço
em  comunicação  prévia.  Foram  incluídas  20  crianças e  ado-
escentes  entre  quatro  e  16  anos,  8,8  ±  4,1  anos  (média

 DP).  Doze  crianças eram  meninas.  Após  tomada  de
onhecimento,  observou-se  que  11  pacientes  receberam  a
equência  de  GOS  e  placebo  e  nove  pacientes  receberam

 sequência  placebo  e  GOS.  Nenhum  dos  pacientes  recusou
ratamento  ou  apresentou  baixa  aceitação  da  medicação.
a  entrevista  inicial,  todos  os  pacientes  relataram  menos  de
rês  evacuações  por  semana  ou  fezes  com  consistência  dura.
Como  os  pacientes  foram  alocados  sistematicamente
ara  os  grupos  de  acordo  com  os  cuidados  de  saúde  consecu-
ivos  na  primeira  consulta,  o  efeito  da  alocação (ordem  de
ngestão  do  produto)  foi  calculado  pela  Anova  para  medidas

p
f
d
N

s  consolidados  de  ensaios  clínicos  para  divulgação.30

epetidas  e  não  mostrou  diferença entre  os  escores  dos  gru-
os  determinados  pela  alocação do  grupo,  p  =  0,9427.

scores  clínicos  com  o  passar  do  tempo

 tabela  1  mostra  os  dados  clínicos  demográficos  de  20  paci-
ntes  que  concluíram  o  estudo.  As  tabelas  2  e  3  mostram  a
istribuição  dos  escores  clínicos,  considerando  o  efeito  do
OS  e  o  efeito  temporal,  respectivamente,  ou  seja,  os  esco-

es  clínicos  com  o  passar  do  tempo.  A  média  dos  escores
línicos  apresentou  redução significativa  durante  a  ingestão
e  GOS  em  ambos  os  grupos  (tabela  2).  A  média  dos  escores
línicos  com  o  passar  do  tempo  mostrou  que  o  efeito  do  GOS
urou  ao  longo  de  sua  ingestão,  considerando  que  o  período
e  washout  anulou  o  efeito  do  GOS.  Não  houve  interação
ntre  os  grupos/tempo  (tabela  3).

iscussão

 prebiótico  galactooligossacarídeo  (GOS)  quando  ingerido

or  crianças constipadas  mostrou-se  eficaz  no  aumento  da
requência  de  evacuações,  aliviou  a  dor  ou  o  desconforto
urante  a  evacuação  e  amoleceu  a  consistência  das  fezes.
enhum  evento  adverso  foi  relatado.
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Tabela  1  Características  demográficas  e  clínicas  no  início  do  estudo

GOS  →  Placebo
grupo  1
(N  =  11)

Placebo  →  GOS
grupo  2  (N  =  9)

valor  de  pa

Variável
Sexo,  M:F 4:7  4:5  Não  significativo
Idade (anos)
(média  ±  DP)

8,7  ±  4,8 8,8  ±  3,5 Não  significativo

Idade quando  do  início  dos  sintomas  (anos,  média  ±  DP)  5  ±  4,7  3,8  ±  2,4  Não  significativo
Constipação teve  início  no  1◦ ano  de  vida  3/11  1/9  Não  significativo
Duração da  constipação  (anos)  3,8  ±  0,7  5,4  ±  3,45  Não  significativo
Evacuações/semana  (no  início  do  estudo)  1,5  ±  0,5  1,7  ±  0,7  Não  significativo

Consistência das  fezesb

Média  ±  DP  2,8  ±  0,2  2,6  ±  0,2  0,07
Média (mín.-máx.)  3  (1-2)  2,5  (2,5-3)
Escore no  início  do  estudoc 6,5  ±  1  6,1  ±  1,4  0,45
Escore durante  o  GOS  4,6  ±  1,2  4,3  ±  1  0,70
Escore durante  Placebo  5,8  ±  1,1  6  ±  1,3  0,65

Escore clínico apresentado em média ± DP.
GOS, galactooligossacarídeo.

a Teste de Mann-Whitney.
b Codificação da consistência das fezes: valor 3 = dura; valor 2 = tipo banana com rachaduras profundas; valor 1 = tipo banana com

rachaduras superficiais e valor zero = tipo banana mole/pedaços moles separados/pedaços amolecidos.
sistê

i
v

a
t
p
t
i
t
o
t
c
c
n
N

c O valor do escore clínico incluiu frequência de evacuação, con
(maior gravidade) a valor 2 (ausência de sintomas).

O  GOS  foi  eficaz  na  melhoria  da  constipação  em  ido-
sos,  grávidas  e  neonatos.19,20 Contudo,  no  melhor  de  nosso
conhecimento,  nenhum  ensaio  clínico  avaliou  os  efeitos
do  GOS  em  crianças ou  adolescentes  constipados.  Estudos
que  incluíram  crianças em  idade  escolar  ou  adolescentes
enquanto  tratados  em  clínicas  ambulatoriais  são  altamente
onerosos  e  exigem  controle  rigoroso  com  relação  à  ade-
são  aos  medicamentos.  No  presente  estudo,  foi  necessário
esforço  considerável  para  medir  a  adesão  e  os  sintomas  por
meio  de  visitas  domiciliares  frequentes.

Os  principais  sintomas  de  crianças constipadas  que  bus-
cam  unidades  básicas  de  saúde  incluem  fezes  duras  e
grandes  intervalos  entre  as  evacuações.  Menos  de  15%  dos
pacientes  relataram  incontinência  fecal  retentiva.21 O  tra-
tamento  primário  prescrito  para  os  sintomas  de  constipação

iniciais  em  crianças varia  consideravelmente  e  normalmente
menos  de  50%  desses  pacientes  são  tratados  com  sucesso.22

A  ingestão  de  GOS  promoveu  alívio  das  queixas  durante  sua

s

c

Tabela  2  Escores  clínicos  com  base  na  frequência  de  evacuação,

Período  1
Média  ±  DP

Início  do  estudo  15◦ dia  

Grupo  1  (sequência  inicial:
GOS  →  Placebo)  (N  =  11)

6,82  ±  1,47  3,73  ±  1,68  

Grupo 2  (sequência  inicial:
Placebo  →  GOS)  (N  =  9)

6,11  ±  1,45  6,11  ±  1,36  

Valor de  pa 0,1739  0,0004  

GOS, galactooligossacarídeo.
a Anova.
ncia fecal e desconforto durante a evacuação e variou de valor 9

ngestão,  independentemente  de  outra  recomendação adju-
ante.

No  presente  estudo,  a  duração média  foi  de  três  a  cinco
nos,  provavelmente  a  maioria  dos  pacientes  já  tinha  sido
ratada,  porém  não  deu  continuidade  à  terapia.  Nenhum
aciente  relatou  sintomas  de  incontinência  fecal  reten-
iva  ou  apresentou  retenção fecal  palpável  no  abdome  ou
dentificada  por  exame  retal.  Aparentemente,  os  pacien-
es  apresentam  constipação  leve,  responsiva  a  laxantes
rais  e  sem  complicações.  Esse  quadro  clínico  é  encon-
rado  comumente  em  unidades  básicas  de  saúde  em  crianças
onstipadas.  Nossos  dados  mostram  que,  como  um  grupo,
rianças  e  adolescentes  melhoram  quando  usam  GOS  e
enhuma  mudança no  sintoma  foi  registrada  com  placebo.
enhum  outro  tipo  de  terapia  foi  recomendado,  exceto  ade-

ão  rigorosa  aos  produtos.

Apesar  da  escassez  de  dados  que  forneçam  comprovação
onclusiva  para  embasar  as  recomendações atuais  de

 consistência  fecal  e  desconforto  durante  e  evacuação

Período  2
Média  ±  DP

30◦ dia  Início  do  estudo  15◦ dia  30◦ dia

3,09  ±  1,64  5,55  ±  1,57  6  ±  1,67  6,18  ±  1,72

5,78  ±  1,39  6,11  ±  1,36  3,67  ±  1,22  3,11  ±  1,36

<  0,0001  0,1237  <  0,0001  <  0,0001
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Tabela  3  Dados  clínicos  e  efeito  tempo  (dados  clínicos  com  o  passar  do  tempo)  com  o  uso  da  análise  de  variância  (Anova)

Escore/grupo  Período  1
Média  ±  DP

Valor  de  p
Efeito
temporal

Período  2
Média  ±  DP

Valor  de  p
Efeito
temporal

Início
do
estudo

15◦ dia  30◦ dia  Início
do
estudo

15◦ dia  30◦ dia

Grupo  1
GOS→
Placebo
(N  =  11)

6,82  ±  1,47  3,73  ±  1,68  3,09  ±  1,64  <  0,0001a 5,55  ±  1,57  6  ±  1,67  6  ±  1,72  <  0,0001b

Grupo  2
Placebo
→  GOS
(N=9)

6,11  ±  1,45  6,11  ±  1,36  5,78  ±  1,39  0,4493  6,11  ±  1,36  3,67  ±  1,22  3,11  ±  1,36  0,0105b

Os valores do escore clínico variam de 9 (maior gravidade) a 2 (ausência de sintomas).
GOS, galactooligossacarídeo.

a Valor de p refere-se aos valores do escore clínico no início do estudo em comparação com o 15◦ dia no ensaio.
do es
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b Valor de p refere-se aos valores do escore clínico no início 

comparação com o 30◦ dia no ensaio.

ngestão  de  fibras  para  pacientes  pediátricos  constipados,
nsaios  clínicos  pediátricos  mostraram  que  a  ingestão  de
bra  alimentar  aumenta  a  frequência  de  evacuação  e  a  con-
istência  mais  leve  das  fezes.23 A  modificação  alimentar  para
umentar  o  consumo  de  fibras  é  considerada  um  importante
omponente  no  tratamento  da  constipação.  Suplementação
e  fibras  alimentares  não  foi  prescrita  durante  este  ensaio,  a
m  de  melhor  avaliar  o  efeito  isolado  do  GOS  sobre  as  carac-
erísticas  fecais.  Fibra  alimentar  foi  prescrita  aos  indivíduos
ue  se  recusaram  a  participar  ou  que  concluíram  o  estudo.

A  ampla  faixa  etária  e  o  tamanho  da  amostra  devem
er  discutidos  como  limitações  no  presente  estudo.  A
atogênese  de  constipação  não  orgânica  está  intimamente
elacionada  à  recusa  de  ir  ao  banheiro  causada  por  dor
urante  a  evacuação,  geralmente  durante  o  período  de
ducação  para  usar  o  banheiro.  Esses  pacientes  normal-
ente  têm  um  histórico  anterior  de  fezes  duras  e  evacuação

ão  frequente  e  dolorosa,  normalmente  acompanhada  de
ritos  e  retenção das  fezes.  Quando  os  sintomas  não  são
ratados,  a  condição  avança até  que  seja  feito  um  diagnós-
ico.  Em  cerca  de  50%  das  crianças pode  ser  observado  um
esultado  de  longo  prazo  e  25%  das  crianças com  constipação
uncional  continuam  a  apresentar  sintomas  na  vida  adulta.24

 constipação  de  longo  prazo  está  associada  a  impactação
ecal,  incontinência  retentiva  e  megarreto.  Independente-
ente  das  complicações  e  da  idade,  bons  resultados  clínicos

oram  definidos  como  >  ou  =  3  evacuações  por  semana  por  >
u  =  4  semanas,  com  <  ou  =  2  episódios  de  incontinência  fecal
or  mês,  independentemente  do  uso  de  laxantes.24 Consi-
erando  o  contexto  da  patogênese,  deve-se  destacar  que,
pesar  da  variabilidade  da  idade,  os  indivíduos  incluídos
presentam  sintomas  muito  semelhantes  em  suas  caracte-
ísticas  de  constipação  e  nenhum  indivíduo  apresenta  sinais
e  complicações,  como  impactação  fecal  e  exigência  de

axantes  agressivos.  A  respeito  da  questão  amostra  pequena,
ode-se  considerar  que  o  modelo  crossover  foi  escolhido  pois
ossibilita  que  os  pesquisadores  façam  comparações  entre
mostras  pequenas  e  o  tamanho  da  amostra  foi  definido

C

O

tudo em comparação com o 15◦ dia e no início do estudo em

asicamente  como  suficiente  pela  análise  estatística.  Ao
ceitar  essas  considerações,  pode-se  dizer  que  os  resultados
tuais  são  verdadeiros  para  pacientes  com  sintomas  leves.

Em  estudos  feitos  para  avaliar  os  efeitos  dos  prebiótico
obre  a  constipação  infantil,  a  duração do  tratamento  variou
e  21  dias  a  oito  semanas  para  avaliação  dos  sintomas.  Um
eríodo  de  quatro  semanas  foi  proposto  com  base  nesses
studos.25-27

A  dose  fixa  de  GOS  foi  escolhida  para  fornecer  um
quilíbrio  adequado  entre  a  eficácia  e  a  tolerância  e,  de
cordo  com  os  resultados  dos  ensaios  em  adultos,  não  pude-
os  verificar  o  efeito  bifidogênico  sobre  a  microbiota  ou

 aumento  da  produção  de  ácidos  graxos  de  cadeia  curta
AGCC)  fecais.  De  acordo  com  a  literatura,  a  adição  de
2  g/dia  de  GOS  mostrou-se  eficaz  e  bem  tolerada  e  resultou
m  aumento  da  quantidade  fecal  de  bifidobactérias  em  indi-
íduos  saudáveis.28,29 Mostrou-se  que  a  dose  segura  estimada
m  adultos  varia  de  0,3  a  0,4  g/kg/dia  e  2,5  g  de  GOS  é  sufici-
nte  para  induzir  um  efeito  bifidogênico.30 Uma  quantidade
xcessiva  de  GOS  pode  causar  efeitos  osmóticos  adversos  e
evar  a  diarreia  osmótica,  sintomas  não  relatados  por  nossos
acientes  durante  a  ingestão  de  GOS.

O  estudo-piloto  mostrou  que  o GOS  melhora  os  sinto-
as  clínicos  de  constipação  e  pode  representar  uma  medida

avorável  no  tratamento  da  constipação.  Para  confirmar
sses  achados,  é  necessário  um  grande  ensaio  randomizado
ontrolado  por  placebo.

inanciamento

aepex  (Fundo  de  Apoio  ao  Ensino,  à  Pesquisa  e  à  Extensão)
a  Faculdade  de  Ciências  Médicas  da  Universidade  Estadual
e  Campinas,  liberado  em  12/11/2009  sob  o  n◦ 519.294.
onflitos de interesse

s  autores  declaram  não  haver  conflitos  de  interesse.



1

1

1

1

2

2

2

2

2

2

2

2

2

2

Effect  of  4’galactooligosaccharide  on  constipation  

Referências

1. Van den Berg MM, Benninga MA, Di Lorenzo C. Epidemiology of
childhood constipation: a systematic review. Am J Gastroente-
rol. 2006;101:2401---9.

2. Everhart JE, Ruhl CE. Burden of digestive diseases in the United
States: Part II. Lower gastrointestinal diseases. Gastroentero-
logy. 2009;136:741---54.

3. Gordon M, Naidoo K, Akobeng AK, Thomas AG. Cochrane
review: osmotic and stimulant laxatives for the management
of childhood constipation (Review). Evid Based Child Health.
2013;8:57---109.

4. Pijpers MA, Tabbers MM, Benninga MA, Berger MY. Currently
recommended treatments of childhood constipation are not
evidence based: a systematic literature review on the effect
of laxative treatment and dietary measures. Arch Dis Child.
2009;94:117---31.

5. Vandenplas Y, Veereman-Wauters G, De Greef E, Peeters S, Cas-
teels A, Mahler T, et al. Probiotics and prebiotics in prevention
and treatment of diseases in infants and children. J Pediatr (Rio
J). 2011;87:292---300.

6. Tabbers MM, Chmielewska A, Roseboom MG, Boudet C, Perrin C,
Szajewska H, et al. Effect of the consumption of a fermented
dairy product containing Bifidobacterium lactis DN-173 010 on
constipation in childhood: a multicentre randomised controlled
trial (NTRTC: 1571). BMC Pediatr. 2009;9:22.

7. Nóbrega FJ, Trabulsi LR, Keller R, Franzolin MR, Alves RC,
Santos MF, et al. Effects of the prebiotic (oligosaccharide)
in modified milk powder on the intestinal flora: comparison with
modified milk powder without prebiotic in a double-blind study.
Rev Paul Pediatr. 2004;22:205---11.

8. Bongers ME, de Lorijn F, Reitsma JB, Groeneweg M, Taminiau
JA, Benninga MA. The clinical effect of a new infant formula
in term infants with constipation: a double-blind, randomized
cross-over trial. Nutr J. 2007;6:8.

9. Costalos C, Kapiki A, Apostolou M, Papathoma E. The effect of
a prebiotic supplemented formula on growth and stool microbi-
ology of term infants. Early Hum Dev. 2008;84:45---9.

10. Ribeiro TC, Costa-Ribeiro H Jr, Almeida PS, Pontes MV, Leite
ME, Filadelfo LR, et al. Stool pattern changes in toddlers
consuming a follow-on formula supplemented with polydex-
trose and galactooligosaccharides. J Pediatr Gastroenterol Nutr.
2012;54:288---90.

11. Sabater-Molina M, Larqué E, Torrella F, Zamora S. Dietary fruc-
tooligosaccharides and potential benefits on health. J Physiol
Biochem. 2009;65:315---28.

12. Timm DA, Thomas W,  Boileau TW, Williamson-Hughes PS, Slavin
JL. Polydextrose and soluble corn fiber increase five-day fecal
wet weight in healthy men and women. J Nutr. 2013;143:473---8.

13. Topping DL, Clifton PM. Short-chain fatty acids and human
colonic function: roles of resistant starch and nonstarch poly-
saccharides. Physiol Rev. 2001;81:1031---64.

14. Rasquin A, Di Lorenzo C, Forbes D, Guiraldes E, Hyams JS, Stai-
ano A, et al. Childhood functional gastrointestinal disorders:

child/adolescent. Gastroenterology. 2006;130:1527---37.

15. Mwenya B, Santoso B, Sar C, Gamo Y, Kobayashi T, Arai I,
et al. Effects of including beta 1,4-galactooligosaccharides, lac-
tic acid bacteria or yeasts culture on methanogenesis as well

3

573

as energy and nitrogen metabolism in sheep. Anim Feed Sci
Technol. 2004;115:313---26.

6. Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: upda-
ted guidelines for reporting parallel group randomised trials.
J Pharmacol Pharmacother. 2010;1:100---7.

7. Khattree R, Naik DN. Analysis of repeated measures data. In:
Khattree R, Naik DM, editors. Applied multivariate statistics
with SAS software. 2 ed. Cary, NC: SAS Institute; 2003. p.
151---246.

8. Rubin G, Dale A. Chronic constipation in children. BMJ.
2006;333:1051---5.

9. Teuri U, Korpela R. Galacto-oligosaccharides relieve cons-
tipation in elderly people. Ann Nutr Metab. 1998;42:
319---27.

0. Moro G, Minoli I, Mosca M, Fanaro S, Jelinek J, Stahl B, et al.
Dosage-related bifidogenic effects of galacto- and fructooligo-
saccharides in formula-fed term infants. J Pediatr Gastroenterol
Nutr. 2002;34:291---5.

1. Del Ciampo IR, Galvão LC, Del Ciampo LA, Fernandes MI.
Prevalência de constipação intestinal crônica em crianças aten-
didas em unidade básica de saúde. J Pediatr (Rio J). 2002;78:
497---502.

2. Burgers R, Bonanno E, Madarena E, Graziano F, Pensabene L,
Gardner W, et al. The care of constipated children in pri-
mary care in different countries. Acta Paediatr. 2012;101:
677---80.

3. Weber TK, Toporovski MS, Tahan S, Neufeld CB, de Morais
MB. Dietary fiber mixture in pediatric patients with con-
trolled chronic constipation. J Pediatr Gastroenterol Nutr.
2014;58:297---302.

4. Bongers ME, van Wijk MP, Reitsma JB, Benninga MA. Long-
-term prognosis for childhood constipation: clinical outcomes
in adulthood. Pediatrics. 2010;126:e156---62.

5. Moro GE, Stahl B, Fanaro S, Jelinek J, Boehm G, Coppa
GV. Dietary prebiotic oligosaccharides are detectable in the
faeces of formula-fed infants. Acta Paediatr Suppl. 2005;94:
27---30.

6. Boehm G, Lidestri M, Casetta P, Jelinek J, Negretti F, Stahl
B, et al. Supplementation of a bovine milk formula with an
oligosaccharide mixture increases counts of faecal bifidobac-
teria in preterm infants. Arch Dis Child Fetal Neonatal Ed.
2002;86:F178---81.

7. Scholtens PA, Alliet P, Raes M, Alles MS, Kroes H, Boehm
G, et al. Fecal secretory immunoglobulin A is increased in
healthy infants who receive a formula with short-chain galacto-
-oligosaccharides and long-chain fructo-oligosaccharides.
J Nutr. 2008;138:1141---7.

8. Sairanen U, Piirainen L, Nevala R, Korpela R. Yoghurt contai-
ning galacto-oligosaccharides, prunes and linseed reduces the
severity of mild constipation in elderly subjects. Eur J Clin Nutr.
2007;61:1423---8.

9. Bouhnik Y, Achour L, Paineau D, Riottot M, Attar A, Bornet F.
Four-week short chain fructo-oligosaccharides ingestion leads
to increasing fecal bifidobacteria and cholesterol excretion in

healthy elderly volunteers. Nutr J. 2007;6:42.

0. Lamsal BP. Production, health aspects and potential food uses
of dairy prebiotic galactooligosaccharides. J Sci Food Agric.
2012;92:2020---8.

http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0155
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0160
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0165
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0170
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0175
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0180
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0185
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0190
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0195
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0200
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0205
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0210
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0215
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0220
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0225
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0230
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0235
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0240
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0245
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0250
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0255
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0260
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0265
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0270
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0275
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0280
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0285
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0290
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0295
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300
http://refhub.elsevier.com/S2255-5536(15)00106-8/sbref0300

	Effect of 4’galactooligosaccharide on constipation symptoms
	Introdução
	Métodos
	Critérios de elegibilidade
	Produtos estudados
	Desconhecimento
	Ordem de inclusão de pacientes no estudo e fluxograma
	Cálculo do tamanho da amostra
	Efeitos
	Análise estatística

	Resultados
	Escores clínicos com o passar do tempo

	Discussão
	Financiamento
	Conflitos de interesse
	Referências


