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Resumo
Introdução:  A  rinossinusite  crônica,  atualmente,  é  classificada  em  dois  tipos:  Rinossinusite
Crônica sem  Pólipos  Nasais  (RSCsPN)  e  Rinossinusite  Crônica  com  Pólipos  Nasais  (RSCcPN).
No Ocidente,  cerca  de  80%  dos  casos  de  RSCcPN  caracterizam-se  por  um  infiltrado  celular
predominantemente  eosinofílico  e  um  padrão  de  citocinas  Th2.
Objetivo:  Avaliar  o  efeito  do  Interferon-alpha  nos  níveis  de  citocinas  do  sobrenadante  de  cul-
turas celulares  de  pólipos  nasais  eosinofílicos.
Método:  Foram  feitas  culturas  celulares  a  partir  de  amostras  de  tecido  polipoide  nasal  coletadas
de 13  pacientes  com  RSCcPN  eosinofílica.  Os  pólipos  eram  considerados  eosinofílicos  segundo
exame histopatológico.  As  culturas  celulares  foram  estimuladas  com  3000  UI  de  IFN-�. Antes  e
após tal  estímulo,  foram  avaliadas,  no  sobrenadante  das  culturas  celulares,  as  concentrações
do Interferon-�  (IFN-�),  do  Fator  de  Necrose  Tumoral  alfa  (TNF-�)  e  das  Interleucinas  (IL)  2,  4,
6 e  10,  usou-se  o  Cytometric  Bead  Array.
Resultados:  Foram  incluídas  no  estudo  amostras  celulares  dos  pólipos  nasais  eosinofílicos

de 13  pacientes.  Vinte  e  quatro  horas  após  o  estímulo  com  IFN-�,  os  sobrenadantes  das
culturas dos  pólipos  nasais  eosinofílicos  apresentaram,  de  forma  significante,  diminuição  da
concentração de  IL-4  e  aumento  das  concentrações  de  IFN-�, IL-10  e  IL-6,  em  relação  ao
controle.  Não  houve  diferença  significante  nas  concentrações  de  TNF-�  e  IL-2.
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Conclusão:  Demonstramos  que  o  IFN-�,  in  vitro,  altera  o  padrão  de  citocinas  nas  culturas  celu-
lares de  pólipos  nasais  eosinofílicos.  A  análise  do  conjunto  dessas  alterações  sugere  que  o
IFN-� promove,  nas  culturas  celulares,  um  rebalanceamento  dos  perfis  inflamatórios,  favorece
a expressão  de  citocinas  Th1  e  regulatórias,  em  detrimento  de  citocinas  do  padrão  Th2.
© 2019  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado
por Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma  licença  CC  BY  (http://
creativecommons.org/licenses/by/4.0/).
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ntrodução

 rinossinusite  crônica  (RSC)  é  uma  doença multifato-
ial  complexa,  caracterizada  por  inflamação  da  mucosa
asossinusal  por  mais  de  12  semanas.  Habitualmente,
istinguem-se  duas  apresentações  fenotípicas  da  RSC,
egundo  a  presença de  pólipos  nasais  (PN):  RSC  sem  PN
RSCsPN)  e  RSC  com  PN  (RSCcPN).1 Aspectos  relacionados  ao
nfiltrado  celular,  padrão  de  citocinas  e  remodelação  teci-
ual  revelam-se  distintos  entre  a  RSCsPN  e  a  RSCcPN.  A
SCsPN,  frequentemente,  associa-se  a  um  padrão  de  res-
osta  Th1,  com  predomínio  de  IFN-� e  TGF-�1, permeado
or  um  infiltrado  celular  predominantemente  mononuclear.
o  ponto  de  vista  estrutural,  destaca-se,  na  RSCsPN,  predo-
ínio  de  fibrose,  hiperplasia  de  goblet  cell, espessamento
a  membrana  basal  e  edema  subepitelial.2 Por  outro  lado,

 RSCcPN  relaciona-se,  comumente,  a  um  padrão  de  res-
osta  Th2,  com  predomínio  de  IL-4,  IL-5  e  IL-13,  somado

 um  infiltrado  celular  predominantemente  granulocítico,
om  destaque  aos  eosinófilos.  Com  relação à  remodelação
ecidual,  há,  na  RSCcPN,  intenso  edema  estromal  com
epósito  de  albumina,  formação  de  pseudocistos,  espessa-
ento  da  membrana  basal,  hiperplasia  epitelial  e  escassez

landular.3 De  fato,  pesquisas,  em  pacientes  ocidentais  com
SCcPN  demonstram  que  cerca  de  80%  dos  pólipos  nasais
presentam  infiltrado  celular  essencialmente  eosinofílico.4,5

ntretanto,  estudos  que  envolveram  a  população  asiática,
m  especial  China,  Coreia  e  Japão,  revelam  que  mais  de
0%  dos  casos  de  RSCcPN  não  apresentam  predominância
osinofílica  e,  em  alguns  casos,  os  neutrófilos  são  as  célu-
as  dominantes.6---8 Desse  modo,  fica  evidente  que  a  RSCcPN
ão  representa  um  grupo  homogêneo  no  que  diz  respeito
s  suas  características  imunológicas  e  histológicas.  Uma  vez
ue  o  fenótipo  de  RSCcPN  não  pressupõe  um  completo  escla-
ecimento  a  respeito  da  fisiopatogenia  celular  e  molecular
ubjacente,  os  estudos  atuais  têm  caminhado  na  direção de
ue  a  RSCcPN  seria  constituída  de  subtipos  biológicos,  ou
ndótipos,  os  quais  poderiam  ser  identificados  através  de
iomarcadores.9,10

A  RSCcPN  eosinofílica  apresenta,  geralmente,  quadro
línico  mais  severo,  maior  comprometimento  tomográ-
co  (com  especial  acometimento  da  região  etmoidal),11-14

aior  associação  com  asma  comórbida  e  pior  desfecho  clí-
ico  quando  submetida  a  tratamento  cirúrgico.15,16 Além
isso,  os  casos  de  RSCcPN  eosinofílica,  comumente,  res-
ondem  melhor  à  corticoterapia  quando  comparados  aos

ão  eosinofílico.17,18 Do  ponto  de  vista  inflamatório,  a  RSC-
PN  eosinofílica  é  fortemente  influenciada  pelas  citocinas
o  Tipo  2,  tais  como  IL-4,IL-5  e  IL-13.  Essas  citocinas  são
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roduzidas  por  várias  células,  especialmente  as  do  tipo  Th2,
astócitos  e  células  linfóides  inatas  do  Tipo  2  (ILC2).3,10

A  abordagem  terapêutica  da  RSCcPN  eosinofílica  se  apoia
os  tratamentos  clínico  e  cirúrgico.  No  que  diz  respeito
o  tratamento  clínico,  os  corticosteroides  tópicos  e  orais
ncontram,  na  literatura,  grau  de  evidência  elevado  e
orte  recomendação. O  tratamento  cirúrgico  da  RSCcPN
osinofílica  pode  ser  considerado  quando  não  há  melho-
ia  da  sintomatologia,  a  despeito  do  máximo  tratamento
línico.1

Os  Interferons  (IFNs)  compreendem  um  conjunto  de  gli-
oproteínas  que,  devido  às  suas  ações  imunomoduladora,
ntiviral  e  antiproliferativa,  são  amplamente  usadas  no  tra-
amento  de  uma  variedade  de  doenças crônicas,  inclusive
sclerose  múltipla,  infecção pelo  HCV  e  certos  tipos  de  cân-
er.  Participam  também  do  arsenal  terapêutico  de  doenças
osinofílicas,  como  a  síndrome  hipereosinofílica  idiopática
SHI),  tornando-se  uma  opção  nos  casos  refratários  à  corti-
oterapia  ou,  conjuntamente,  a  fim  de  reduzir  a  dosagem
essa.19,20

Diante  do  contexto  exposto,  este  estudo  propõe-se  a  ava-
iar  a  ação  imunológica  do  Interferon-�, in  vitro, frente  a
ma  doença essencialmente  eosinofílica.

étodo

eleção  da  amostra

oram  selecionados,  de  2015  a  2017,  13  pacientes  porta-
ores  de  RSCcPN  eosinofílica  acompanhados  no  ambulatório
e  otorrinolaringologia  da  Universidade  Federal  do  Triângulo
ineiro  (UFTM),  8  do  sexo  masculino  e  5  do  feminino,  com

aixa  etária  entre  19  e  73  anos.
Durante  o processo  de  seleção, foram  incluídos  pacien-

es  maiores  de  18  anos  com  RSCcPN,  segundo  o  European
osition  Paper  on  Rhinosinusitis  and  Nasal  Polyps  2012,1

 eosinofilia  tecidual,  verificada  no  estudo  histológico  dos
ólipos  nasais  (mais  do  que  20  eosinófilos  por  campo  de
aior  aumento).  Foram  excluídos  os  pacientes  com  RSCsPN  e

s  pacientes  com  RSCcPN  que  apresentavam  fibrose  cística,
inossinusite  fúngica  alérgica  ou  doença exacerbada  pela
spirina.  Também  foram  exclusos  os  pacientes  com  pólipos
o  tipo  antrocoanal,  esfenocoanal  ou  etmoidocoanal,  assim
omo  aqueles  com  qualquer  pólipo  unilateral.  Nenhum  dos
acientes  selecionados  para  o  estudo  havia  usado  corticos-

eroides  tópicos  ou  sistêmicos  nos  30  dias  que  antecediam  a
valiação.

O  estudo  foi  submetido  à  avaliação  do  Comitê  de  Ética
m  Pesquisa  da  UFTM,  com  aprovação  número  2672.

1
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J.C.  Sousa,  R.M.  Etch

ormatação  geral  do  estudo

rata-se  de  estudo  prospectivo,  experimental,  autopareado,
om  13  amostras  de  pólipos  nasais  eosinofílicos.  O  grupo  de
studo  foi  composto  por  culturas  de  células  derivadas  de
ólipos  nasais  eosinofílicos,  com  aplicação  de  interferon-�
n  vitro. Para  o  grupo  controle,  seguiu-se  o  mesmo  roteiro  do
rupo  experimental,  porém  sem  a  aplicação  de  interferon-�.

Todos  os  pacientes  com  RSCcPN,  que  se  dispuseram  a
articipar  do  estudo,  após  esclarecimento  e  assinatura  do
ermo  de  consentimento,  foram  agendados  para  compare-
imento  no  ambulatório  de  Otorrinolaringologia  da  UFTM,
m  dia  específico.  Em  tal  data,  após  tomografia  computa-
orizada  dos  seios  paranasais  (TCSP)  no  setor  de  imagem  da
FTM,  o  paciente  foi  encaminhado  ao  ambulatório  de  Otor-
inolaringologia  a  fim  de  ali  fazer  história  clínica,  exame
torrinolaringológico,  endoscopia  nasal  e  biópsia  dos  póli-
os  nasais.  Terminada  a  avaliação  otorrinolaringológica,  os
acientes  foram  orientados  a  procurar  o  ambulatório  de
neumologia  da  UFTM  para  avaliação  clínica  e  espirometria.

Durante  a  biópsia  incisional  dos  pólipos  nasais,  foram
oletados  dois  fragmentos  de  cada  paciente.  Um  fragmento
oi  acondicionado  em  tubo  plástico  cônico,  com  formol,  e
evado  ao  laboratório  de  Anatomopatologia  da  UFTM  para
studo  histopatológico  e  determinação do  infiltrado  celular.

 segundo  fragmento  foi  acondicionado  em  tubo  plástico
ônico,  estéril,  com  solução fisiológica  a  0,9%,  e  levado  ime-
iatamente  ao  laboratório  do  Ipon  da  UFTM  para  cultura
elular.

scores  para  tomografia  computadorizada  dos  seios
aranasais  e  endoscopia  nasal  (TCSP)

s  pacientes  foram  submetidos  à  TCSP,  sem  uso  de
ontraste.  Usou-se,  para  tal,  tomógrafo  da  marca  Toshiba
quilion  64  canais.  As  imagens,  em  cortes  coronal  e  axial
e  0,5  milímetros  (mm)  de  volume  e  reconstrução  de  5  mm
e  espessura,  foram  analisadas  pelo  pesquisador  e  classifi-
adas  segundo  o  sistema  proposto  por  Lund-Mackay.21 Nesse
istema,  os  seios  paranasais  (frontal,  maxilar,  etmoidal  ante-
ior,  etmoidal  posterior  e  esfenoide)  são  pontuados  com  a
ota  0  (sem  opacificacão),  1  (opacificacão  parcial)  e  2  (opa-
ificacão  total).  O  complexo  osteomeatal  também  recebe
ontuações:  nota  0  (não  obstruído)  e  nota  2  (obstruído).
ssim,  considerando-se  os  lados  direito  e  esquerdo  das  ima-
ens  analisadas,  os  pacientes  receberam,  na  totalidade,  um
score  que  variou  de  0  a  24  pontos.

A  endoscopia  foi  feita  em  ambas  as  fossas  nasais,  com
bra  ótica  rígida  de  4  milímetros  de  diâmetro  e  zero
rau  de  angulação,  da  marca  Storz.  A  quantificação  da
ndoscopia  baseou-se  na  proposta  de  Lund-Kennedy.22 Nessa
lassificação,  a  endoscopia  é  quantificada  em  0  (ausência  de
ólipos),  1  (pólipos  confinados  no  meato  médio)  e  2  (póli-
os  além  do  meato  médio).  Portanto,  considerando  as  fossas
asais  direita  e  esquerda,  a  pontuação  dos  pacientes  variou
e  0  a  4  pontos.
aracterização  da  asma

odos  os  pacientes  foram  avaliados  pela  disciplina  de  Pneu-
ologia  da  UFTM,  a  qual  definiu  a  presença ou  ausência
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re,  E.A.  Alves  et  al.

e  asma,  segundo  as  Diretrizes  da  Sociedade  Brasileira  de
neumologia  e  Tisiologia  para  o Manejo  da  Asma  ---  2012.23

Foram  considerados  os  seguintes  critérios:  história  clínica
dispneia,  tosse  crônica,  sibilância,  opressão  ou  desconforto
orácico,  sobretudo  à  noite  ou  nas  primeiras  horas  da  manhã)

 prova  de  função  pulmonar  (espirometria  que  mostrasse
EF1/CVF  <  75%  com  reversibilidade  de  pelo  menos  7%  após
albutamol).

aracterização da  eosinofilia

s  fragmentos  destinados  à  análise  histopatológica  foram
xados  em  formaldeído  diluído  a  4%  tamponado,  proces-
ados,  incluídos  em  parafina  e  corados  segundo  a  técnica
e  hematoxilina-eosina  (HE).  A  presença  e  a  quantidade
e  eosinófilos,  nas  biópsias,  foram  avaliadas  simultanea-
ente  por  dois  observadores  (um  médico  patologista  do

etor  de  Patologia  da  UFTM  e  o  pesquisador).  Os  cortes
istológicos,  que  mediam  cerca  de  4  �m  de  espessura

 corados  com  HE,  foram  estudados  em  microscópio  de
uz  comum  (OLYMPUS  BX41®)  e,  primeiramente,  sob  um
umento  de  100  vezes,  a  fim  de  uma  avaliação  geral.  Os  eosi-
ófilos,  presentes  no  tecido  conjuntivo  subepitelial,  foram
ontados  segundo  uma  modificação  do  método  proposto
or  Ruffoli  et  al.24 Quantificaram-se  os  eosinófilos,  sob  um
umento  de  400  vezes,  em  5 campos,  calculou-se  a  média
o  número  de  eosinófilos  por  campo.  Os  pólipos  que  apre-
entaram  média  maior  do  que  20  eosinófilos  por  campo  de
rande  aumento  (CGA)  foram  considerados  eosinofílicos.

ultura  de  células  e  estímulo  com  Interferon-alpha

s  células  derivadas  dos  pólipos  nasais  foram  cultivadas,
 37 ◦C,  em  2000  microlitros  de  meio  RPMI  1640  com  5%
e  CO2,  10%  de  soro  bovino  fetal,  bicabornato  de  sódio,
iruvato  de  sódio,  200  m�  de  L-glutamina,  10.000  UI  de
enicilina,  beta-2-mercaptoetanol  e  10  mg/mL  de  estrep-
omicina  (meio  completo  vendido  por  Sigma).

O  fragmento  do  pólipo  destinado  à  cultura  foi  depositado
m  placa  de  Petri  e  divulsionado  com  pinças  anatômicas

 lâminas  de  bisturi  número  21.  O  produto  da  divulsão  foi
avado,  na  placa  de  Petri,  com  meio  Roswell  Park  Memorial
nstitute  (RPMI)  incompleto  e  transferido  para  tubo  plás-
ico  cônico  de  50  mL.  A  esse  foi,  então,  adicionado  meio
PMI  incompleto  até  o  volume  de  15  mL.  Em  seguida,  o  tubo
oi  levado  à  centrifugação, a  4 ◦C,  velocidade  de  2100  rpm,
or  10  minutos,  sob  refrigeração.  Fizeram-se  dois  ciclos  de
entrifugação.  Entre  eles,  o precipitado  foi  lavado  com  meio
PMI  incompleto.  No  fim  da  última  centrifugação, o  excesso
e  solução foi  cuidadosamente  removido  e  o  precipitado
oi  ressuspenso  em  8  mL  da  solução. Em  seguida,  usou-se

 câmara  de  Newbauer  para  contagem  celular  por  mililitro
mL)  de  solução. Uma  vez  conhecida  a  quantidade  de  célu-
as/ml  da  solução, foram  semeadas  106 células,  juntamente
om  meio  RPMI  completo,  em  uma  placa  de  cultura  com  seis
oços.  Cada  poço  totalizava  2  mL.  As  culturas  foram,  então,
reservadas  na  incubadora.  Todos  os  procedimentos  foram

xecutados  em  condições  estéreis,  usou-se  capela  de  fluxo
aminar,  com  exceção da  contagem  de  células.

Vinte  e quatro  horas  após  a  incubação  das  culturas,
oram  aplicadas,  em  4  poços  considerados  como  o  grupo
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xperimental,  3000  UI  de  interferon-�. Aos  2  poços  restantes
ão  foi  adicionado  o  interferon-�, passaram  esses  a  consti-
uir  o  grupo  controle.  Todas  as  amostras  foram  analisadas
m  duplicata.

Após  a  aplicação  da  citocina  citada,  as  culturas  retor-
aram  à  estufa,  considerou-se  esse  momento  como  tempo
ero.  Doze  horas  decorridas  da  aplicação  do  interferon-
�,  coletou-se  o  sobrenadante  da  cultura  de  2  poços
o  grupo  experimental,  denominados,  então,  de  experi-
ento  12  horas.  As  culturas  retornaram  novamente  para  a

stufa.  Vinte  quatro  horas  após  a  introdução  do  interferon-
�,  recolheu-se  o  sobrenadante  dos  outros  2  poços  do  grupo
xperimental,  os  quais  foram  classificados  como  experi-
ento  24  horas.  Nesse  momento,  foi  coletado  também  o

obrenadante  dos  dois  poços  que  não  sofreram  a  ação  do
nterferon-�  (grupo  controle).  Todo  sobrenadante  coletado
oi  armazenado  em  eppendorfs  e  mantido,  no  freezer,  a  -
0 ◦C.

Posteriormente,  ele,  na  sua  totalidade,  foi  analisado  por
ytometric  Bead  Array  (CBA),  através  do  que  se  verificou  a
oncentração  das  interleucinas  IL-2,  IL-4,  IL-6,  IL-10,  TGF-�

 IFN-�.

osagem  das  citocinas  por  Cytometric  Bead  Array
CBA)

s  sobrenadantes  coletados  das  culturas  celulares  dos  póli-
os  nasais  eosinofílicos  foram  submetidos  à  dosagem  de
lgumas  citocinas,  usou-se  para  tal  Cytometric  Bead  Array
CBA)  (BDTM Biosciences,  San  Diego,  CA).  O  CBA  Th1/Th2
ytokine  Human  Kit  II  efetuou  a  dosagem  de  seis  citocinas
epresentantes  de  um  amplo  espectro  de  mediadores,  eram
las  as  interleucinas  2,  4,  6  e  10,  o  Fator  de  Necrose  Tumo-
al  (TNF)  e  o  Interferon-� (IFN-�). Todo  o  processamento
as  amostras  analisadas  seguiu  as  instruções  do  fabri-
ante.  As  leituras  foram  feitas  em  citômetro  de  fluxo  BDTM

ACSCalibur®,  junto  à  curva-padrão,  a  fim  de  determinar  as
oncentrações  de  referência,  assim  como  o  controle  de  qua-
idade.  O  software  usado  para  essas  análises  foi  o FCAP  Array
ytometric  Bead  Array  versão  1.4  (BD  Biosciences,  San  Jose,
A),  o  qual  trabalha  sob  sistema  de  análises  automatizadas.
egundo  recomendações do  fabricante,  todas  as  curvas-
padrão  obtidas  obedeceram  ao  limiar  para  as  dosagens  das
itocinas  com  precisão  de  99%,  condição  impreterivelmente
equerida  para  o  início  das  análises.

nálise  estatística

ão  houve  cálculo  estatístico  para  definição  do  tamanho  da
mostra.  Essa  foi  definida  por  acessibilidade.  Os  resultados,
eferentes  à  dosagem  das  citocinas,  uma  vez  obtidos  foram
ançados  em  um  banco  de  dados,  empregou-se  o  Microsoft
ccess  2000®,  e  avaliados  através  do  programa  GraphPad
rism  5  para  estudo  estatístico.  A  comparação  estatística  foi

eita  por  meio  de  análise  não  paramétrica,  com  o  teste  de
ilcoxon.  Os  testes  foram  considerados  significantes  quando

 probabilidade  de  rejeição da  hipótese  foi  menor  do  que  5%
p  <  0,05).

z
e
e
p
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esultados

articiparam  da  pesquisa  13  pacientes  por  atenderem
os  critérios  de  inclusão  determinados  para  o  estudo.  A
aixa  etária  dos  pacientes  variou  de  19  a  73  anos,  com
édia  de  53.  Entre  esses,  8  pacientes  eram  do  sexo  mas-

ulino  (61%)  e  5  do  feminino  (39%),  46%  asmáticos.  O
score  de  Lund-Mackay  da  avaliação  tomográfica  variou
ntre  12  e  22  pontos  (média  =  17)  para  um  total  de  24  pon-
os.  A  endoscopia  das  fossas  nasais  revelou  um  escore  de
und-Kennedy  variável  de  3  a  4  pontos  (média  =  3,69)  para
m  total  de  4  pontos  (tabela  1).

Todas  as  amostras  de  tecido  polipoide  usadas  na  pesquisa
xibiram  intenso  infiltrado  eosinofílico  na  análise  histopato-
ógica  (mais  de  20  eosinófilos/CGA).  Tal  achado  serviu  de
ritério  para  classificar  esses  pólipos  nasais  como  eosinofíli-
os  (fig.  1).

Avaliando-se  a  concentração  das  interleucinas  no  sobre-
adante  das  culturas  celulares  dos  pólipos  nasais  eosinofí-
icos,  encontramos  diminuição  significante  da  concentração
e  IL-4  (p  =  0,0078),  em  relação aos  controles,  24  horas
pós  a  exposição  das  culturas  à  ação  do  IFN-�. Observou-se
ambém  que  a  redução da  concentração de  IL-4  foi  signi-
cantemente  mais  intensa  nas  culturas  avaliadas  24  horas
pós  o  estímulo  do  IFN-�, comparativamente  às  culturas
valiadas  12  horas  após  (p  =  0,0039)  (fig.  2A).

Com  relação à  IL-6  (p  =  0,0186),  à  IL-10  (p  =  0,0039)
 ao  IFN-� (p  =  0,0039),  as  culturas  celulares  dos  póli-
os  nasais  eosinofílicos  apresentaram,  relativamente  aos
ontroles,  aumento  significante  das  suas  concentrações,
4  horas  após  à  ação  do  IFN-�. Notou-se  também  que  a
levação  da  concentração  dessas  citocinas  foi  significante-
ente  mais  relevante  nas  culturas  avaliadas  24  horas  após  o

stímulo  do  IFN-�, comparativamente  às  culturas  avaliadas
2  horas  após  (p  =  0,0039  para  IL-6,  p  =  0,0091  para  IL-10  e

 =  0,0269  para  IFN-�) (fig.  2B,  C  e  D).
Ao  que  se  refere  às  interleucinas  IL-2  e  TNF-�, não  houve

iferença  significante  nas  suas  concentrações,  em  relação
os  controles,  após  a  estimulação  das  culturas  com  o  IFN-
�  (dados  não  apresentados  nos  gráficos).  Na  tabela  2,
bservam-se  os  dados  referentes  à mediana,  valores  máximo

 mínimo  das  interleucinas  avaliadas.

iscussão

 conhecimento  atual  a  respeito  da  RSCcPN  permite  afirmar
ue  representa  uma  doença essencialmente  inflamatória

 de  etiologia  desconhecida.  Com  o  avanço da  compre-
nsão  sobre  a  arquitetura  da  biologia  molecular  e  celular
ue  envolve  a  RSCcPN,  tornou-se  evidente  que  o  diagnós-
ico  fenotípico  de  RSCcPN  abrange  uma  variedade  de  vias
nflamatórias  distintas.  A  tendência,  no  momento,  é  indivi-
ualizar  essas  vias  através  de  biomarcadores,  a  fim  de  se
onhecerem  os  vários  endótipos  da  RSCcPN.25

Os  estudos  têm  demonstrado  que,  no  Ocidente,  a  maioria
os  pacientes  com  RSCcPN  apresenta  endótipo  caracteri-

ado  por  infiltrado  celular  predominantemente  eosinofílico

 perfil  imunológico  com  destaque  para  citocinas  Th2.  Essas
xercem  relevante  papel  na  individualização  dos  endóti-
os  da  RSCcPN,  uma  vez  que  participam  da  resposta  imune
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Tabela  1  Características  da  amostra  de  acordo  com  idade,  sexo,  presença  de  asma,  Lund-Mackay  e  Lund-Kennedy

Caso  Idade  Sexo  Asma  Lund-Mackay  Lund-Kennedy

1  72  F  Positivo  22  4
2 42  M  Negativo  12  3
3 69  M  Positivo  20  4
4 68  F  Positivo  22  4
5 53  M  Negativo  14  4
6 35  F  Positivo  14  3
7 54  M  Negativo  15  4
8 73  F  Negativo  16  4
9 50  M  Positivo 18  4
10 19  F  Negativo  14  4
11 44  M  Positivo 22  3
12 58  M  Negativo  16  4
13 52  M  Negativo  17  3

Figura  1  Tecido  polipoide  nasal  corado  com  hematoxilina  e  eosina.  Infiltração  eosinofílica,  indicada  pelas  setas,  predominante
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os pacientes  com  RSCcPN  eosinofílica  (A).  Infiltrado  inflamató
osinofílica (B)  (400×).

daptativa  a  fatores  exógenos,  influenciam  o  ambiente  teci-
ual  local  e  recrutam  vários  tipos  celulares.26

A  intensidade  da  infiltração  eosinofílica,  no  tecido  poli-
oide  dos  pacientes  com  RSCcPN,  caracteriza  tal  doença
omo  eosinofílica  ou  não  eosinofílica,  além  de  acarretar
mplicações  prognósticas.  A  RSCcPN  eosinofílica  associa-se,
eralmente,  à  maior  severidade  clínica  e  radiológica  e  a
aior  risco  de  ocorrência  de  asma  e  de  recidiva  da  poli-
ose  após  tratamento  cirúrgico.27 Aslam  et  al.  avaliaram  a
everidade  da  doença em  53  pacientes  com  RSCcPN.  Nos
acientes  com  pólipos  eosinofílicos  (eosinófilos  >  10/CGA),
s  autores  encontraram  pontuação  média  de  13,5/24  para

 índice  de  Lund-Mackay  (comprometimento  radiológico)  e
,8/4  para  o  Lund-Kennedy  (comprometimento  da  endos-
opia  nasal).17 Em  outro  estudo,  Wang  et  al.  também
erceberam  elevados  índices  de  comprometimento  radio-
ógico  (Lund-Mackay  de  14,42/24)  e  da  endoscopia  nasal
Lund-Kennedy  de  3,59/4)  em  pacientes  com  pólipos  eosi-
ofílicos  (eosinófilos  >  5/CGA).28 Em  conformidade  com  a
iteratura,  os  pacientes  do  estudo  em  questão  também  apre-
entaram  relevância  nos  índices  de  Lund-Mackay  (média
e  17/24)  e Lund-Kennedy  (média  de  3,69/4).  Outro  dado
e  importância  clínica  foi  a  constatação  de  que,  aproxi-

adamente,  metade  dos  pacientes  da  amostra  (46%)  era

smática.  De  fato,  a  associação  entre  asma  e  RSCcPN  já
 conhecida  e,  do  ponto  de  vista  histopatológico,  ambas
ompartilham  algumas  alterações,  tais  como  inflamação

v
a
c

26
em  predominância  eosinofílica  nos  pacientes  com  RSCcPN  não

osinofílica,  dano  epitelial  e  espessamento  da  membrana
asal  da  mucosa  respiratória.29 Na  pesquisa  feita  por  Hop-
ins  et  al.,dentre  2.176  pacientes  com  RSCcPN  submetidos  a
ratamento  cirúrgico,  37,5%  foram  detectados  com  asma.30

 análise  desses  dados  permite  inferir  que  os  pacientes  do
studo  apresentado  revelaram  clara  concordância  com  os
elatos  de  literatura  sobre  os  demais  pacientes  com  RSC-
PN  eosinofílica,  do  ponto  de  vista  clínico,  radiológico  e
istopatológico.

O  tratamento  da  RSCcPN  eosinofílica  ainda  é  um  desa-
o.  Muitos  pacientes  demonstram  controle  insatisfatório  da
oença,  a  despeito  do  máximo  tratamento  clinico-cirúrgico.
s  estudos  têm  demonstrado  que  pacientes  com  RSCcPN
osinofílica  apresentam  piores  desfechos  clínicos  e  maior
endência  à  recidiva  da  polipose  após  tratamento  cirúrgico,
uando  comparados  aos  não  eosinofílicos.31 Até  o  momento,
s  corticosteroides,  nas  suas  apresentações tópica  ou  sis-
êmica,  representam  as  opções  com  maiores  níveis  de
vidência  no  tratamento  da  RSCcPN  eosinofílica.1 Entre-
anto,  por  se  tratar  de  uma  doença de  evolução  crônica,

 uso  frequente  de  corticosteroides,  principalmente  na  sua
orma  sistêmica,  não  raramente  produz  efeitos  colaterais
ndesejáveis.32
Assim,  diante  das  limitações  dos  tratamentos  disponí-
eis  para  RSCcPN  eosinofílica  e  do  maior  conhecimento
tual  a respeito  da  fisiopatogenia  da  doença, têm-se  bus-
ado,  recentemente,  opções  terapêuticas  atreladas  às  bases
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Figura  2  Concentração  de  citocinas  em  sobrenadantes  de  culturas  celulares  de  pólipos  nasais  eosinofílicos,  após  12  e  24  horas
de estimulação  com  IFN-a.  Os  resultados  foram  expressos  em  mediana,  valores  máximo  e  mínimo  de  concentração  (pg/mL)  das
citocinas IL-4  (A),  IL-6  (B),  IL-10  (C)  e  IFN-g  (D).  Os  resultados  foram  analisados  com  o  teste  não  paramétrico  de  Wilcoxon.  As
diferenças observadas  foram  consideradas  significativas  quando  p  <  0,05  (5%).

Tabela  2  Valores  das  medianas,  máximo  e  mínimo  das  concentrações  das  interleucinas  dosadas  nos  sobrenadantes  das  culturas
celulares dos  pólipos  nasais  eosinofílicos

Controle  12  horas  24  horas

IL-4  15,80  (12,10---18,70)a 15,30  (11,40---16,80)b 13,20  (10,30---15,50)a,b

IL-6  29,20  (12,20---331,50)a 20,90  (14,50---138,30)b 32,90  (17,90  ---  625,90)a,b

IL-10  10,70  (9,30---15,60)a 11,50  (10,10---15,10)b 13,80  (11,20---16,20)a,b

IFN-�  14,70  (12,10---21,20)a 15,60  (12,80---23,90)b 17,90  (15,20---26,30)a,b

IL-2  13,80  (10,90---128,50)  13,10  (10,60---61,10)  12,95  (10,60---15,30)
TNF-� 12,00  (9,10---104,80)  12,20  (9,00---61,70)  11,30  (9,50---14,70)
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p < 0,05 para as comparações entre controle e 24 horas.
b p < 0,05 para as comparações entre 12 e 24 horas.

oleculares  dessa  doença. Sob  essa  perspectiva,  tera-
ias  biológicas,  com  anticorpos  monoclonais  endereçados
ontra  os  biomarcadores  da  resposta  inflamatória  Th2,
êm  ganhado  relevância.  Destacam-se  as  pesquisas  com
malizumab  (anti-IgE),  reslizumab  (anti-IL-5),  mepolizumab
anti-IL-5)  e  dupilumab  (antirreceptor  de  IL-4�).33

O  Interferon  �  (IFN-�) é  uma  opção  terapêutica  nas  sín-
romes  eosinofílicas,  tais  como  a  síndrome  hipereosinofílica
diopática  e  a  síndrome  de  Churg-Straus.  Os  benefícios  clíni-
os  do  IFN-� sobre  essas  doenças são  sustentados  por  estudos
n  vitro, os  quais  demonstram  a  ação  dessa  citocina  sobre
 eosinofilia.  A  Incubação  de  eosinófilos  com  IFN-� inibe  a
iberação  da  neurotoxina  derivada  do  eosinófilo  e  da  pro-
eína  catiônica  eosinofílica  quando  esses  são  estimulados

f
c
u

26
om  IgA  e  IgE.34 Por  promover  o  desenvolvimento  de  lin-
ócitos  Th1,  o  IFN-� pode  inibir  a  diferenciação e  migração
os  eosinófilos  através  dos  efeitos  do  IFN-�.35 Finalmente,
em  sido  demonstrado  que  o  IFN-� inibe  a  expressão  gênica
e  IL-5,  GM-CSF  e  IL-13,  citocinas  importantes  na  migração,
roliferação,  ativação e  sobrevida  dos  eosinófilos.36

Mais  recentemente,  o  uso  do  IFN-� no  tratamento  de
oenças  atópicas  com  perfil  Th2  tem  sido  relatado.  No  caso
a  asma,  doença que  do  ponto  de  vista  imunopatológico
ompartilha  semelhanças  com  a  RSCcPN  eosinofílica,  tem
ido  documentado  que  o  uso  clínico  do  IFN-� melhora  a

unção  pulmonar,  reduz  a  dose  diária  de  corticosteroide  para
ontrole  dos  sintomas  e  diminui  as  visitas  dos  pacientes  às
nidades  hospitalares  de  emergência.37
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No  campo  da  otorrinolaringologia,  o  IFN-� é  muito  pouco
itado  como  opção  terapêutica.  Não  se  encontra,  na  lite-
atura,  relato  de  tratamento  da  RSCcPN  eosinofílica  com
FN-�.  Recentemente,  Neff  et  al.  relataram  o  uso  de  IFN-
�  peguilado  em  8  pacientes  com  otite  média  eosinofílica.
s  autores  observaram  resposta  clínica  satisfatória,  com

esolução  completa  da  otorreia,  normalização  da  mucosa
a  orelha  média  e  descontinuação da  corticoterapia  em  50%
os  casos.38 Diante  do  exposto,  a  proposta  do  estudo  aqui
presentado  foi  pesquisar,  in  vitro, se  o  IFN-� altera  o  per-
l  de  citocinas  da  RSCcPN  eosinofílica,  que  sabidamente  se
aracteriza  por  um  padrão  predominantemente  Th2.

Neste  estudo,  constatou-se  que  a  exposição  das  culturas
elulares  dos  pólipos  eosinofílicos  ao  IFN-� diminuiu  signifi-
antemente  a  concentração  da  IL-4.  Essa  é  uma  importante
itocina  Th2  produzida  por  eosinófilos,  basófilos,  mastóci-
os,  células  NK  e células  Th2.  Algumas  de  suas  funções
ão  estimular  a  diferenciação de  linfócitos  T  virgens  em
infócitos  Th2  e  ser  importante  cofator  na  prevenção  da
poptose  das  células  T  ativadas.  Ainda,  a  IL-4  é a  principal
itocina  responsável  pela  mudança  de  classe  de  imunoglo-
ulina  dos  linfócitos  B  para  o  fenótipo  IgE.  A  IL-4  também
articipa  do  recrutamento  de  eosinófilos  ao  aumentar  a
xpressão  de  VCAM-1  nas  células  endoteliais.39 Sabendo-se,
ois,  da  importância  da  IL-4  na  construção  de  um  ambi-
nte  inflamatório  Th2,  sua  redução, frente  ao  estímulo  com
FN-�,  sugere  que  esse  apresenta  o  potencial  de  modu-
ar  negativamente  a  inflamação  do  tipo  Th2  na  RSCcPN
osinofílica.  Essa  proposição  encontra  respaldo  na  litera-
ura,  uma  vez  que  tem  sido  demonstrado  que  o  IFN-�, de
ato,  pode  regular  negativamente  a  expressão  de  citocinas
h2  a  partir  da  inibição do  seu  fator  de  transcrição  GATA-
.40

Com  relação a  IL-10,  IFN-� e  IL-6,  este  estudo  detec-
ou  que  estas  citocinas  aumentaram  significantemente  após

 exposição  das  culturas  dos  pólipos  nasais  eosinofílicos
o  IFN-�. A  IL-10  é  considerada  importante  citocina  anti-
inflamatória  fundamental  na  prevenção  de  danos  teciduais
rovocados  pela  inflamação.  É  produzida  por  uma  variedade
e  células,  especialmente  Treg  e  Th2,  regula  tanto  a  res-
osta  imune  inata  quanto  a  adaptativa.41 O  papel  da  IL-10  na
siopatogenia  da  RSCcPN  eosinofílica  ainda  é  controverso,
ma  vez  que  os  autores  divergem  quanto  ao  aumento  da
xpressão  da  IL-10  no  tecido  polipoide  em  relação à  mucosa
asossinusal.42,43 Entretanto,  recentemente,  alguns  autores
êm  sugerido  que  o  endótipo  dos  pacientes  com  RSCcPN,
aracterizado  pela  presença  da  IL-10,  apresenta  doença
enos  severa  e  mais  facilmente  tratável.44

De  fato,  já  foi  demonstrado  que  o  IFN-� é  capaz  de
umentar  a  expressão  da  IL-10  em  células  T  CD4+ periféricas
tivadas  e  em  cultura  de  sangue  total.45 Assim,  é  possí-
el  que  o  IFN-�, ao  aumentar  a  concentração da  IL-10  nas
ulturas  celulares  dos  pólipos  nasais  eosinofílicos,  module
ma  ação  regulatória  sobre  o  processo  inflamatório  eosi-
ofílico.  O  IFN-� é  a  principal  citocina  Th1  secretada  por
infócitos  CD8+,  células  NK,  células  B  e  outras  células  apre-
entadoras  de  antígenos.  Os  níveis  dessa  interleucina  estão
umentados  na  RSCsPN  e  diminuídos  na  RSCcPN.46 Entre-
anto,  observamos  um  aumento  significante  dessa  citocina

pós  estimulação  das  culturas  celulares  dos  pólipos  nasais
osinofílicos  com  IFN-�. Segundo  Zhu  et  al.,  uma  das  manei-
as  pela  qual  o  fator  de  transcrição  GATA-3  potencializa  o
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esenvolvimento  do  perfil  Th2  é  através  da  inibição da  res-
osta  Th1.  Ainda,  de  acordo  com  os  autores,  esse  mecanismo
nibitório  ocorreria,  possivelmente,  pelo  bloqueio  da  expres-
ão  de  Tbet,  principal  fator  de  transcrição  Th1.47 Assim,
ma  vez  que  o  IFN-� bloqueia  o  fator  de  transcrição  GATA-
,40 pode-se  inferir  que  ele  diminua  a  negatividade  sobre  o
esenvolvimento  Th1,  aumenta  a  concentração  do  IFN-� nas
ulturas  celulares.  A  IL-6  é  uma  citocina  multifuncional  pro-
uzida  por  várias  células,  inclusive  as  epiteliais,  linfócitos

 e  T,  macrófagos,  eosinófilos,  mastócitos  e  fibroblastos.  As
esquisas  têm  revelado  que  essa  interleucina  está  presente
o  tecido  polipoide,  embora  sua  participação  na  fisiopatoge-
ia  da  polipose  nasal  não  esteja  bem  definida.  No  estudo  de
anielsen  et  al.,  esses  avaliaram  13  pacientes  com  polipose
asal  e  encontraram  aumento  significante  da  concentração
a  IL-6  no  tecido  polipoide,  comparativamente  à  mucosa
o  corneto  inferior  dos  próprios  pacientes.48 Em  outra  pes-
uisa,  Peters  et  al.  avaliaram  a  via  da  trans-sinalização
a  IL-6  na  mucosa  sinusal  de  pacientes  com  RSCsPN,  no
ecido  polipoide  de  pacientes  com  RSCcPN  e  na  mucosa  do
orneto  inferior  de  pacientes  controle.  Para  tal,  foram  men-
uradas  as  concentrações  da  IL-6,  do  seu  receptor  solúvel
sIL-6R),  da  glicoproteína  solúvel  130  (sgp130)  e  do  fator
e  transcrição  STAT3.  Houve  aumento  significante  da  IL-
,  do  sIL-6R  e  da  sgp130  no  tecido  polipoide  em  relação
os  extratos  de  mucosa  dos  pacientes  com  RSCsPN  e  do
ontrole.  Entretanto,  a  concentração  de  STAT3  foi  signifi-
antemente  menor  no  tecido  polipoide.  O  aumento  da  IL-6

 do  sIL-6R  no  tecido  polipoide  favorecem  a  via  da  trans-
sinalização,  diferentemente  do  que  ocorre  frente  à  baixa
oncentração  do  STAT3  e  ao  aumento  da  sgp130.  Segundo  os
utores,  esses  achados  sugerem  que  essa  via  de  sinalização
a  IL-6  esteja  reprimida  no  tecido  polipoide.49 No  estudo
qui  apresentado,  observou-se  também,  nas  culturas  celu-
ares  dos  pólipos  nasais  eosinofílicos,  aumento  significante
a  concentração  da  IL-6  após  o  estímulo  com  IFN-�. Desse
odo,  é  razoável  supor  que  o  IFN-� potencializa  a  via
e  sinalização  da  IL-6,  provavelmente  modulando  positiva-
ente  o  fator  de  transcrição  STAT3.  Além  disso,  se  a  via
a  trans-sinalização  da  IL-6  (responsável  por  suas  ações  pró-
inflamatórias)  estiver  inibida  no  tecido  polipoide,  é  possível
ue  essa  sinalize  através  da  sua  via  clássica,  determinando
ções  anti-inflamatórias.50

onclusão

ste  estudo  demonstrou  que  o  IFN-� alterou  o  padrão  de
itocinas  nos  sobrenadantes  das  culturas  celulares  dos  póli-
os  nasais  eosinofílicos.  A  estimulação  dessas  com  IFN-�
casionou  diminuição  significante  da  concentração da  IL-4
perfil  Th2)  e  aumento  significante  da  IL-10  (perfil  regulató-
io),  do  IFN-� (perfil  Th1)  e  da  IL-6.  Essas  observações,  em
onjunto,  sugerem  que  a  ação  do  IFN-�, in  vitro, suscita  um
ebalanceamento  dos  perfis  inflamatórios  em  tais  culturas

 favorece  a  expressão  de  citocinas  Th1  e  regulatórias,  em
etrimento  das  citocinas  do  padrão  Th2.
onflitos de interesse

s  autores  declaram  não  haver  conflitos  de  interesse.

6



laryn

R

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

Brazilian  Journal  of  Otorhino

eferências

1. Fokkens WJ, Lund VJ, Mullo J, Bachert C, Alobid I, Barrody F,
et al. European position paper on rhinosinusitis and nasal polyps
2012. Rhinol. 2012;50:1---298.

2. Van Crombruggen K, Zhang N, Gevaert P, Tomassen P, Bachert C.
Pathogenesis of chronic rhinosinusitis: inflammation. J Allergy
Clin Immunol. 2011;128:728---32.

3. Kato A. Immunopathology of chronic rhinosinusitis. Allergol Int.
2015;64:121---30.

4. Van Zele T, Claeys S, Gevaert P, Van Maele G, Holtappels G,
Van Cauwenberge P, et al. Differentiation of chronic sinus
diseases by measurement of inflammatory mediators. Allergy.
2006;61:1280---9.

5. Zhang N, Van Zele T, Perez-Novo C, Van Bruaene N, Holtappels
G, DeRuyck N, et al. Different types of T-effector cells orches-
trate mucosal inflammation in chronic disease. J Allergy Clin
Immunol. 2008;122:961---8.

6. Cao PP, Li HB, Wang BF, Wang SB, You XJ, Cui YH, et al.
Distinct immunopathologic characteristics of varios types of
chronic rhinosinusitis in adult Chinese. J Allergy Clin Immunol.
2009;124:478---84.

7. Ikeda K, Shiozawa A, Ono N, Kusunoki T, Hirotsu M, Homma
H, et al. Subclassification of chronic rhinosinusitis with nasal
polyp based on eosinophil and neutrophil. Laryngoscope.
2013;123:E1---9.

8. Yoshimura K, Kawata R, Haruna S, Morivama H, Hirakawa K, Fuji-
eda S, et al. Clinical epidemiological study of 553 patients with
chronic rhinosinusitis in Japan. Allergol Int. 2011;60:491---6.

9. Tomassen P, Vandeplas G, Van Zele T, Cardell LO, Arebro J,
Olze H, et al. Inflammatory endotypes of chronic rhinosinisitis
based on cluster analysis of biomarkers. J Allergy Clin Immunol.
2016;137:1449---56.

0. Dennis SK, Lam K, Luong A. A review of classification sche-
mes for chronic rhinosinusitis with nasal polyposis endotypes.
Laryngoscope Investig Otolaryngol. 2016;1:130---4.

1. Ferguson BJ. Categorization of eosinophilic chronic rhinosinusi-
tis. Curr Opin Otolaryngol Head Neck Surg. 2004;12:237---42.

2. Tokunaga T, Sakashita M, Haruna T, Asaka D, Takeno S, Ikeda H,
et al. Novel scoring system and algorithm for classifying chronic
rhinosinusitis: the JESREC study. Allergy. 2015;70:995---1003.

3. Meng Y, Lou H, Wang C, Zhang L. Predictive significance of com-
puted tomography in eosinophilic chronic rhinosinusitis with
nasal polyps. Int Forum Allergy Rhinol. 2016;6:812---9.

4. Aslan F, Altun E, Paksoy S, Turan G. Could eosinophilia pre-
dict clinical severity in nasal polyps? Multidiscip Respir Med.
2017;12:21.

5. Sakuma Y, Ishitova J, Komatsu M, Shiono O, Hirama M, Yamashita
Y, et al. New clinical diagnostic criteria for eosinophilic chronic
rhinosinusitis. Auris Nasus Larynx. 2011;38:583---8.

6. Tosun F, Arslan HH, Karslioglu Y, Deyeci MS, Durmaz A.
Relatioship between postoperative recurrence rate and eosi-
nophil density of nasal polyps. Ann Otol Rhinol Laryngol.
2010;119:455---9.

7. Wen W, Liu W,  Zhang L, Bai J, Fan Y, Xia W,  et al. Increased
neutrophilia in nasal polyps reduces the response to oral corti-
costeroid therapy. J Allergy Clin Immunol. 2012;129:1522---8.

8. Wang C, Lou H, Wang X, Wang Y, Fan E, Li Y, et al. Effect of
budesonide transnasal nebulization in patients with eosinophilic
chornic rhinosinusitis with nasal polyps. J Allergy Clin Immunol.
2015;135:922---9.

9. Borden EC, Sen GC, Uze G, Silverman RH, Ransohoff RM, Foster
GR, et al. Interferons at age 50: past, current and future impact

on biomedicine. Nat Rev Drug Discov. 2007;6:975---90.

0. Gotlib J. World health Organization-defined eosinophilic disor-
ders: 2015 update on diagnosis, risk stratification, and
management. Am J Hematol. 2015;90:1077---89.

26
gology  2021;87(3):260---268

1. Lund VJ, Mackay IS. Staging in rhinosinusitis. Rhinology.
1993;31:183---4.

2. Lund VJ, Kennedy DW. Staging for rhinosinusitis. Otolaryngol
Head Neck Surg. 1997;117:S35---40.

3. Sociedade Brasileira de Pneumologia e Tisiologia. Diretrizes da
Sociedade Brasileira de Pneumologia e Tisiologia para o manejo
da asma-2012. J Bras Pneumol. 2012;38:S1-46.

4. Ruffoli R, Ursini F, Fattori B, Scavuzzo MC, Paparelli A, Gesi M,
et al. Distribution of 3-nitrotyrosine in nasal polyps of atopic
patients. Laryngoscope. 2004;114:118---25.

5. Kim DW, Cho SH. Emerging endotypes of chronic rhinosinusi-
tis and its application to precision medicine. Allergy Asthma
Immunol Res. 2017;9:299---306.

6. Tan BK, Min JY, Hulse KE. Acquired immunity in chronic rhinosi-
nusitis. Curr Allergy Asthma Rep. 2017;17:49.

7. López-Chacón M, Mullol J, Pujos L. Clinical and biological
markers of difficult-to-treat severe chronic rhinosinusitis. Curr
Allergy Asthma Rep. 2015;15:19.

8. Wang ET, Zheng Y, Liu PF, Guo LJ. Eosinophilic chronic
rhinosinusitis in East Asians. World J Clin Cases. 2014;2:
873---82.

9. Ponikau JU, Sherris DA, Kephart GM, Kern EB, Gaffey TA, Tarara
JE, et al. Features of airway remodeling and eosinophilic inflam-
mation in chronic rhinosinusitis: Is the histopathology similar to
asthma? J Allergy Clin Immunol. 2003;112:877---82.

0. Hopkins C, Slack R, Lund V, Brown P, Copley L, Browne J. Long-
-term outcomes from the english national comparative audit of
surgery for nasal polyposis and chronic rhinosinusitis. Laryngos-
cope. 2009;119:2459---65.

1. Van Zele T, Holtappels G, Gevaert P, Bachert C. Differences
in initial immunoprofiles between recurrent and nonrecurrentt
chronic rhinosinusitis with nasal polyps. Am J Rhinol Allergy.
2014;28:192---8.

2. Bonfils P, Halimi P, Malinvaudi D. Adrenal suppression and oste-
oporosis after treatment os nasal polyposis. Acta Otolaryngol.
2006;126:1195---200.

3. De Greve G, Hellings PW, Fokkens WJ, Pugin B, Steelant B, Seys
SF. Endotype-driven treatment in chronic upper airway diseases.
Clin Transl Allergy. 2017;7:22.

4. Aldebert D, Lamkhioued B, Desaint C, Gounni AS, Goldman M,
Capron A, et al. Eosinophils express a functional receptor for
interferon alpha: inhibitory role of interferon alpha on release
of mediators. Blood. 1996;87:2354---60.

5. Ochiai K, Iwamamoto I, Takahashi H, Yoshida S, Tomioka
H, Yoshida S. Effect of IL-4 and interferon-gamma (IFN-
-gamma) on IL-3 and IL-5-induced eosinophil differentiation
from human cord blood mononuclear cells. Clin Exp Immunol.
1995;99:124---8.

6. Krishnaswamy G, Smith JK, Srikanth S, Chi DS, Kalbfleisch JH,
Huang SK. Lymphoblastoid interferon-alpha inhibits T cell pro-
liferation and expression of eosinophil-activating cytokines. J
Interferon Cytokine Res. 1996;16:819---27.

7. Kroegel C, Bergmann N, Foerster M, Workalemahu G, Mach-
nik A, Mock B, et al. Interferon-alphacon-1 treatment of three
patients with severe glucocorticoid-dependent asthma Effect
on disease control and glucocorticosteroid dose. Respiration.
2006;73:566---70.

8. Neff BA, Voss SG, Carlson ML, OB́rein EK, Butterfield JH. Treat-
ment of eosinophilic otitis media with pegylated interferon-�
2a e 2b. Laryngoscope. 2017;127:1208---16.

9. Otto BA, Wenzel SE. The role of cytokines in chronic rhinosinu-
sitis with nasal polyps. Curr Opin Otolaryngol Head Neck Surg.
2008;16:270---4.

0. Huber JP, Gonzales-van Horn SR, Roybal KT, Gill MA, Farrar JD.

IFN-� suppresses GATA3 transcription from a distal exon and
promotes H3K27 trimethylation of the CNS-1 enhancer in human
Th2 cells. J Immunol. 2014;192:5687---94.

7

http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0290
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0415
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0420
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0425
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0430
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0435
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0440
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0445
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0450


behe

4

4

4

4

4

4

4

4

4

J.C.  Sousa,  R.M.  Etch

1. Mingomataj EC, Bakiri A. Regulator versus effector paradigm:
Interleukin-10 as indicator of the switching response. Clin Rev
Allergy Immunol. 2016;50:97---113.

2. Shi J, Fan Y, Xu R, Zuo K, Cheng L, Xu G, et al. Characteri-
zing T-cell phenotypes in nasal polyposis in Chinese patients. J
Investig Allergol Clin Immunol. 2009;19:276---82.

3. Oyer SL, Mulligan JK, Psaltis AJ, Henriquez OA, Schlosser RJ.
Cytokine correlation between sinus tissue and nasal secreti-
ons among chronic rhinosinusitis and controls. Laryngoscope.
2013;123:E72---8.

4. Liao B, Liu JX, Li ZY, Zhen Z, Cao PP, Yao Y, et al.
Multidimensional endotypes of chronic rhinosinusitis and
their association with treatment outcomes. Allergy. 2018;73:
1459---69.
5. Corre B, Perrier J, El Khouri M, Cerboni S, Pellegrini S,
Michel F. Type I interferon potentiates T-cell receptor medi-
ated induction of IL-10-producing CD4+ T cells. Eur J Immunol.
2013;43:2730---40.

5

26
re,  E.A.  Alves  et  al.

6. Bachert C, Akdis CA. Phenotypes and emerging endoty-
pes of chronic rhinosinusitis. J Allergy Clin Immunol Pract.
2016;4:621---8.

7. Zhu J, Yamane H, Cote-Sierra J, Guo L, Paul WE. GATA-3
promotes Th2 responses through three different mechanisms:
induction of Th2 cytokineprodution, selective growth of Th2
cells and inhibition of Th1 cell-specific factors. Cell Res.
2006;16:3---10.

8. Danielsen A, Tynning T, Brokstad KA, Olofsson J, Davidsson A.
Interleukin 5, IL-6, IL-12, IFN-gamma RANTES and Fractalkine
in human nasal polyps, turbinate mucosa and serum. Eur Arch
Otorhinolaryngol. 2006;263:282---9.

9. Peters AT, Kato A, Zhang N, Conley DB, Suh L, Tancowny B,
et al. Evidence for altered activity of the IL-6 pathway in chro-

nic rhinosinusitis with nasal polyps. J Allergy Clin Immunol.
2010;125:397---403.

0. Wolf J, Rose-John S, Garbers C. Interleukin-6 and its receptors: a
highly regulated and dynamic system. Cytokine. 2014;70:11---20.

8

http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0455
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0460
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0465
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0470
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0475
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0480
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0485
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0490
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0495
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500
http://refhub.elsevier.com/S2530-0539(21)00041-9/sbref0500

	Ação do interferon‐α sobre o perfil de citocinas em culturas de pólipos nasais eosinofílicos
	Introdução
	Método
	Seleção da amostra
	Formatação geral do estudo
	Escores para tomografia computadorizada dos seios paranasais e endoscopia nasal (TCSP)
	Caracterização da asma
	Caracterização da eosinofilia
	Cultura de células e estímulo com Interferon‐alpha
	Dosagem das citocinas por Cytometric Bead Array (CBA)
	Análise estatística

	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Referências


