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Methods: A total of 68 patients were classified into eosinophilic chronic rhinosinusitis or non-
eosinophilic chronic rhinosinusitis groups according to the degree of eosinophilic infiltration into
the nasal polyps. Clinical, hematological, and immunohistochemical analyses were performed
and statistically compared between both groups.

Results: Thirty-eight were classified into eosinophilic chronic rhinosinusitis and 30 into non-
eosinophilic chronic rhinosinusitis groups. There were no significant differences in age
distribution, sex ratio, prevalence of asthma, or any other complications between the groups.
The mean Lund-Mackay score and the number of serum eosinophils was significantly higher in
the eosinophilic chronic rhinosinusitis than in the non-eosinophilic chronic rhinosinusitis groups.
The pendrin expression was more frequently detected in the epithelial surface layer of nasal
polyps in the eosinophilic chronic rhinosinusitis than in the non-eosinophilic chronic rhinosi-
nusitis groups. In addition, mucin 5AC was more widely expressed in the eosinophilic chronic
rhinosinusitis than in the non-eosinophilic chronic rhinosinusitis.
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PALAVRAS-CHAVE
Rinossinusite cronica;
Pendrina;

MUC5AC;

Eosindfilo;

Polipo nasal

Introducao

Conclusion: Increased expression of pendrin and mucin 5AC in the nasal polyps would be asso-
ciated with development of eosinophilic chronic rhinosinusitis. This finding could allow the
development of a novel therapeutic agent targeted specifically to patients with eosinophilic
chronic rhinosinusitis.

© 2018 Associacao Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Published
by Elsevier Editora Ltda. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).

Expressdo aumentada de pendrina na rinossinusite crénica eosinofilica com pélipos

Resumo

Introducdo: A rinossinusite cronica com polipos nasais € uma doenca heterogénea e algorit-
mos diagnosticos apropriados em casos individuais sdo necessarios para um tratamento médico
eficaz.

Objetivo: O objetivo deste estudo foi esclarecer a relacao entre a expressao da pendrina de
polipos nasais e propriedades clinicas e patoldgicas caracteristicas da rinossinusite cronica
eosinofilica.

Método: Um total de 68 pacientes foram classificados como tendo rinossinusite crénica eosino-
filica ou rinossinusite crénica ndo eosinofilica de acordo com o grau de infiltragdo eosinofilica
nos polipos nasais. Analises clinicas, hematoldgicas e imunohistoquimicas foram realizadas e
comparadas estatisticamente entre os dois grupos.

Resultados: Entre os pacientes, 38 apresentavam rinossinusite cronica eosinofilica e constitui-
ram o grupo 1; 30 tinham rinossinusite cronica nao eosinofilica e constituiram o grupo 2. Nao
houve diferencas significantes na distribuicao etaria, razao entre os sexos, prevaléncia de asma
ou qualquer outra complicacdo entre os grupos. O escore médio de Lund-Mackay e o nimero
de eosindfilos séricos foram significantemente maiores no grupo com rinossinusite cronica eosi-
nofilica do que no grupo com rinossinusite cronica nao eosinofilica. A expressao da pendrina
foi mais frequentemente detectada na camada epitelial superficial dos pélipos nasais na rinos-
sinusite cronica eosinofilica do que no grupo com rinossinusite cronica nao eosinofilica. Além
disso, mucina 5AC foi mais amplamente expressa na rinossinusite cronica eosinofilica do que
na rinossinusite cronica nao eosinofilica.

Conclusdo: O aumento da expressao da pendrina e mucina 5AC nos poélipos nasais estaria asso-
ciado ao desenvolvimento de rinossinusite cronica eosinofilica. Esse achado pode permitir o
desenvolvimento de um novo agente terapéutico voltado especificamente para pacientes com
rinossinusite cronica eosinofilica.

© 2018 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado
por Elsevier Editora Ltda. Este é um artigo Open Access sob uma licenca CC BY (http://
creativecommons.org/licenses/by/4.0/).

€ mediado por IL-18, IFN-y, TGF-g1, IL-8, IL-10 e IL-17.
Como ambos os subgrupos tém uma capacidade de resposta
e um prognostico muito distintos, diferentes tratamentos

A rinossinusite cronica (RSC) é definida como um processo
inflamatorio da cavidade nasal e dos seios paranasais com
duracdo de mais de 12 semanas, que provoca bloqueio,
obstrucao, congestao e secrecdo nasais.” ARSC é geralmente
dividida em dois subgrupos: com (RSCcPN) e sem (RSCsPN)
polipos nasais. Embora haja uma consideravel sobreposicéao
entre essas duas formas de RSC, muitos estudos observaram
diferencas nos respectivos perfis inflamatorios e no desfecho
do tratamento. Além disso, a RSCcPN pode ser subdividida
em rinossinusite cronica eosinofilica (RSCE) e neutrofilica
(RSC nao E), de acordo com o grau de infiltragao eosinofilica
nos polipos nasais.” A RSCE é caracterizada por polarizacao
de Th2 e expressao acentuada das interleucinas (IL)-4, IL-5
e IL-13.3* Por outro lado, o tipo RSC néo E exibe inflamacéo
de células T CD8+, na qual o recrutamento de neutrofilos

médicos tém sido sugeridos para os respectivos pacientes.
Portanto, algoritmos diagndsticos apropriados em casos indi-
viduais devem ser desenvolvidos para um tratamento médico
eficaz.’

A expressao e a funcdo do trocador anibnico, pendrina
(SLC26A4), tém sido analisadas principalmente na orelha
interna, no rim e na tireoide. Entretanto, dados recentes
indicam que a pendrina também é expressa no epitélio bron-
quico e nasal apds exposicao a IL-4 e IL-13.78 A expressao da
pendrina nas células epiteliais bronquicas é up-regulada na
asma bronquica e na doenca pulmonar obstrutiva crénica.”
Ambas as doencas envolvem inflamacéo respiratoria, levam
a destruicao/remodelacgao tecidual e diminuicdo da funcao
das vias aéreas. Varios estudos indicam que o aumento da
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expressao e/ou atividade da pendrina pode contribuir para
sua patogénese.’ A pendrina expressa em células epiteliais
nasais também pode estar associada a inflamacéao, producao
de muco e diminuicao da clearance mucociliar sob algumas
condicdes patoldgicas.®'? O nivel de expressao da pendrina
€ maior nos polipos nasais do que no processo uncinado reti-
rado de pacientes com RSC.® No entanto, ndo se sabe quao
diferente é o nivel ou padrao de expressao da pendrina em
pacientes com RSCE e RSC nao E. Neste estudo, apresen-
tamos a associacdo entre o tipo de RSC e a expressao da
pendrina em polipos nasais de pacientes e propomos um
novo mecanismo patoldgico subjacente ao desenvolvimento
de RSCE.

Pacientes e método
Pacientes

Uma revisao retrospectiva foi feita para avaliar pacien-
tes com cirurgia endoscopica do sinusal no Departamento
de Otorrinolaringologia de abril de 2011 a marco de 2016.
Foram identificados 68 pacientes com base em seus registros
médicos. A RSCcPN foi diagnosticada segundo os sintomas
clinicos (rinorreia anterior e/ou posterior, obstrucado nasal e
diminuicao do olfato) com duracao de mais de 12 semanas,
além de endoscopia nasal e tomografia computadorizada
(TC) das cavidades paranasais.’ Nao houve casos associados
a doencas de base que levassem a RSC secundaria, como
granulomatose de Wegener, sarcoidose, fibrose cistica ou
imunodeficiéncia sistémica. Pelo menos um més antes da
cirurgia, nenhum paciente foi tratado com esteroides orais
ou nasais. Todos os pacientes foram submetidos a tomogra-
fia computadorizada (TC), que foi avaliada de acordo com o
sistema de pontuacao de Lund-MacKay'' por dois otorrinola-
ringologistas cegados para a informacao clinica. Este estudo
foi aprovado pelo conselho de ética institucional de nosso
hospital (nimero de aprovacao 488) e consentimento livre e
informado por escrito foi obtido de todos os pacientes.

Avaliacao das contagens de eosinéfilos no sangue e
nos tecidos

A contagem de eosindfilos no sangue no periodo pré-
-operatorio foi feita em todos os pacientes. Os polipos nasais
foram fixados em formalina a 10%, embebidos em cera de
parafina, processados de maneira rotineira e entao prepa-
rados como cortes semifinos de rotina (3,0 nm). A coloracao
com hematoxilina e eosina foi feita para detectar eosinofi-
lia tecidual. O nimero de eosindfilos em cada amostra de
tecido foi contado em trés campos que continham o maior
grau de infiltracdo celular com o uso de microscopia dptica
(aumento de 400 x) e as amostras foram classificadas em
RSCE ou RSC nao E de acordo com o grau (70 células por
campo) de infiltracao eosinofilica.’

Andlise imuno-histoquimica

Para a imunocoloracdo, os cortes foram reidratados com
uma série de alcoois e tratamento térmico com um forno
de micro-ondas foi feito em tampao de acido citrico em

pH 6,0 por 15 min, seguido por resfriamento pelo ar por 20
minutos. O tratamento com peroxido de hidrogénio (H,0,)
foi entao feito por 10 min para inativar a peroxidase endo-
gena. Anticorpo monoclonal antipendrina de camundongo
(codigo K0143-3; MBL, Nagoya, Japao) e anticorpo policlo-
nal anti-MUC5AC (codigo NCL-MUC-5AC; Leica Biosystems,
Newcastle, Inglaterra) foram adicionados aos cortes e a
reacdo ocorreu em uma camara de umidade a tempera-
tura ambiente durante 1,5h. Apos a lavagem em solucao
tampéao fosfato durante 30 min, foi feito um método poli-
mérico a temperatura ambiente com um kit Novo Link
Polymer (Leica Micro-systems, Toquio, Japao). Finalmente,
a visualizacao foi feita com 3,3’-diaminobenzidina (inclu-
sive o kit), com contracoloracdo pela hematoxilina e, em
seguida, a desidratacdo e o uso de laminulas. A presenca
ou auséncia de expressdo da pendrina foi avaliada qualita-
tivamente e as areas de expressdo positivas para MUC5AC
foram avaliadas pela média dos trés principais campos em
termos da abundancia de sua expressao (ampliacao de x400,
0,575mm?) e calculada quantitativamente pelo software
Image J."? Essas avaliacbes foram feitas sem dados clinicos
ou outros dados patoldgicos.

Analises estatisticas

Os dados foram expressos como média + DP, conforme apro-
priado. As analises estatisticas foram avaliadas por meio do
coeficiente de correlacio de Pearson, teste do x? e teste t de
Student. Um valor de p < 0,05 foi considerado significativo.

Resultados

Caracteristicas clinicas dos pacientes

O grupo de estudo incluiu 44 homens (65%) e 24 mulhe-
res (35%). A média foi de 56,2 anos (18 a 87). Entre eles,
38 pacientes (55,9%) foram diagnosticados com RSCE e 30
(44,1%) como RSC nao E, por achado histoldgico. Oito paci-
entes (21,1%) no grupo RSCE e 3 (10,0%) no grupo RSC nao
E apresentavam asma concomitante. Nao houve diferencas
significativas entre os dois grupos na distribuicao de idade,
razao entre os sexos, prevaléncia de asma ou qualquer
outra complicacao (tabela 1). A contagem média de eosi-
nofilos no sangue no periodo pré-operatoério foi de 400 +
217 células/pL no grupo RSCE (7,07% + 4,01%) e 116 + 97
células/pL no grupo RSC nao E (1,85% + 1,43%), significati-
vamente menor do que no grupo RSCE (p < 0,01) (tabela 1).
Os escores médios de Lund-Mackay foram 11,3 +£5,3e9,1 &+
5,8, respectivamente, sugeriram que os pacientes com RSCE
eram mais propensos a apresentar doenca sinusal extensa
(tabela 1). Além disso, cada escore foi positivamente cor-
relacionado com a contagem de eosindfilos no sangue para
ambos os grupos (fig. 1).

Expressao de pendrina e MUC5AC

Fizemos a analise imuno-histoquimica para determinar a
distribuicdo de pendrina nos pélipos nasais. A expressao
de pendrina foi detectada nas células epiteliais superfici-
ais do polipo nasal em 20 (52,6%) amostras do grupo RSCE
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Tabela 1 Dados comparativos entre RSCE e RSC nao E
RSCE RSC nado E p-valor
Total 38 30
Idade (anos) 57,5 54,5 0,42
Sexo (masculino/feminino) 28/10 16/14 0,14
Asma 8 (21,1%) 3 (10,0%) 0,21
Leucocitos totais (cél/pL) 5967 £ 1603 6323 £+ 1855 0,40
Eosindfilos no sangue (cél/pL) 400 + 217 116 + 97 < 0,01
Eosindfilos no sangue (%) 7,07 £+ 4,01 1,85 + 1,43 < 0,005
Escores de Lund-Mackay 11,3 £5,3 9,1+5,8 < 0,05
Expressao de pendrina (n) 20 (52,6%) 6 (20,0%) < 0,05
Expressdo de MUC5AC (mm?/campo) 0,090 0,048 < 0,01
RSC nao E Discussao
1400 u A pendrina é expressa em uma distribuicao tecidual res-
2 1200 trita que inclui a orelha interna, a tireoide, o rim, o
2 pulmao e varios outros 6rgaos.”> A reducdo da expressao
§ % 1000 n da pendrina resulta em perda auditiva, bdcio e aumento
8 g 800 F do aqueduto vestibular, denominada sindrome de Pendred.
£ De modo inverso, o aumento da expressao da pendrina esta
o 2 600 [ . P L
=] relacionado a doencas do trato respiratorio inferior, inclu-
*g 400 [ | - sive asma bronquica e doenca pulmonar obstrutiva cronica.
(&) 200 I m A patogénese da asma envolve principalmente a ativacao
l... . . . de eosindfilos e células T CD4+, com inflamacdo downs-
00 4 8 12 16 20 o4 tream mediada principalmente por ci.tocinas do tipoAT.hZ
Escores de Lund-Mackay (IL-3, IL-4,’ I!.-5, IL-9, IL-,13 e fator estlmylf\nt? de colpmas
de granulocitos e macrofagos). A exposicao a IL-13 induz
a hiperresponsividade das vias aéreas, eosinofilia aguda e
RSCE producao de IgE e muco. A IL-13 aumenta a expressao do
RNAmM de SLC26A4 (pendrina) e MUC5AC nos tecidos pul-
1400 | monares e nasais.®' No entanto, a expressao de MUC5AC
2 nao foi induzida pelo tratamento da IL-13 na auséncia da
2 1200 condicdo da pendrina.’” De maneira oposta, a superex-
§ % 1000 ® 9 pressao da pendrina nos tecidos pulmonares resultou em
85 gl ° aumentos na formacao de exsudatos de muco, infiltracao
£ o® neutrofilica e expressao de MUC5AC no lavado bronco-
%C 600 1 (7Y ® alveolar. Em um modelo animal, camundongos knockout
‘g 400 [ .. para pe.n.drina’estimula~dos com ovalbL{mina exibiram menos
© 200 F o® o f00 o eosinofilia e inflamacao do que o tipo s.elvagem.16 Uma
.: correlacao semelhante também foi sugerida em humanos
° . 8 2 16 20 24 entre a resisténcia a asma e a sindrome de Pendred."” Esses
Escores de Lund-Mackay dados sugeriram que a pendrina poderia desgmgephar um
papel patolégico importante nas doencas respiratorias supe-
Figura 1 Contagem de eosinéfilos no sangue correlacionada riores e inferiores cronicas.

estatisticamente com o escore de Lund-Mackay para os grupos
RSCE (A) e RSC nao E (B), respectivamente.

e 6 (20,0%) do grupo RSC nao E. Houve diferenca significa-
tiva entre os dois grupos (p < 0,05) (tabela 1, fig. 2 B e E).
A média da area de expressao de MUC5AC foi significativa-
mente maior no grupo RSCE (0,090 mm?2/campo) do que no
grupo RSC n&o E (0,048 mm?/campo; p < 0,01), sugeriu que
a secrecao mucosa seria mais ativada nos polipos do grupo
RSCE. No entanto, os niveis de expressao de pendrina ou
MUC5AC também nao foram correlacionados com as conta-
gens de eosindfilos no sangue ou escores de Lund-Mackay.

Além das IL-4/13, varias citocinas ou estimulos ambi-
entais sao conhecidos por causar a expressao da pendrina
nos tecidos pulmonares. A IL-13, o interferon-y e a IL-17
foram listadas como as citocinas que podem induzir a expres-
sdo da pendrina.” '8 Especialmente a IL-17 é uma citocina
pro-inflamatoria sintetizada por células Th17 e comumente
associada a respostas alérgicas. A expressao de IL-17 pode
ser encontrada em eosindfilos, macrofagos e linfocitos de
polipos nasais.'® O nimero de células positivas para IL-17 foi
significativamente correlacionado com o nimero de células
positivas para MUC5AC e com o grau de infiltracao de eosino-
filos no tecido nasal.?’ Além disso, o tratamento combinado
de IL-13 e IL-17 induziu sinergisticamente a expressao da
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Figura 2 Coloragdo imuno-histoquimica de pendrina e MUC5AC na mucosa nasal nos grupos RSCE (B e C) e RSC nao E (E e F;

ampliacdo original, x 400). Abundante infiltracdo eosinofilica foi demonstrada no grupo RSCE (A, seta). A coloracdo para pendrina
foi intensa no grupo RSCE (B), mas ausente no grupo RSC nao E (E). A expressao de MUC5AC foi amplamente observada no grupo

RSCE (C) em comparacao com o grupo RSC nao E (F).

pendrina nas células epiteliais nasais cultivadas.® Mostramos
arelacao entre pendrina, MUC5AC e infiltracao de eosindfilos
€m nossos casos, mas a pendrina ndo foi detectavel em quase
metade dos polipos do grupo RSCE. Esses resultados suge-
rem que a infiltracdo eosinofilica mediada por citocina do
tipo Th2 foi importante, mas nao suficiente para a expressao
da pendrina nasal, e outro tipo de fatores, como a citocina
Th17, pode ser necessario para a expressao da pendrina e o
desenvolvimento de RSCE.

Foi demonstrado que a pendrina troca anions e bases
através da membrana plasmatica. Acredita-se que ela faca
a mediacado da troca Cl'/HCOs- na orelha interna.?’?? Por
outro lado, acredita-se que a pendrina funcione como tro-
cador de Cl'/I~ no tecido da tireoide?*> e pode contribuir
para o equilibrio acido-base, secretando HCO;~ no rim.%*
Assim, a pendrina tem diferentes funcées de acordo com
os tecidos expressos, que é regulada por fatores transcri-
cionais especificos.?” Atualmente, o papel da expressao da
pendrina no tecido nasal é desconhecido, mas a mudanca no
nivel de expressao nasal pode influenciar a secrecao mucosa
e a homeostase local e estar associada ao desenvolvimento
de RSCE via incremento, ativacdo e/ou infiltracao tecidual
de eosinofilos.

Conclusao

Foram mostradas as caracteristicas clinicas e diferencas his-
topatoldgicas entre pacientes com RSCE e RSC ndo E no
Japdo. A contagem de eosinofilos no sangue e os escores
de Lund-Mackay foram significativamente maiores no grupo
RSCE do que no grupo RSC nao E. Maior expressao de pen-
drina e MUC5AC foi observada no grupo RSCE em comparacao
com o RSC nao E. No entanto, a expressao da pendrina nao
foi detectada em quase metade dos polipos no grupo RSCE.
A infiltracao de eosindfilos seria importante, mas nao sufici-
ente para a expressao da pendrina nasal, e outros tipos de

fatores podem ser necessarios para a expressao da pendrina
e o desenvolvimento de RSCE.

Financiamento

Concessao para pesquisa cientifica (Subsidio n° 17K11316)
do Ministério da Saude, Trabalho e Bem-Estar do Japao e
subvencao concedida pela Zenkyoren Research Foundation.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Referéncias

1. Fokkens WJ, Lund VJ, Mullol J, Bachert C, Alobid I, Baroody
F, et al. European position paper on rhinosinusitis and nasal
polyps 2012. Rhinol Suppl. 2012, 3 p preceding table of con-
tents, 1-298.

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

3. Baba S, Kagoya R, Kondo K, Suzukawa M, Ohta K, Yamasoba T.
T-cell phenotypes in chronic rhinosinusitis with nasal polyps in
Japanese patients. Allergy Asthma Clin Immunol. 2015;11:33.

4. 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.

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

6. Seshadri S, Lu X, Purkey MR, Homma T, Choi AW, Carter R,
et al. Increased expression of the epithelial anion transpor-
ter pendrin/SLC26A4 in nasal polyps of patients with chronic
rhinosinusitis. J Allergy Clin Immunol. 2015;136:1548-58.e7.

7. Pedemonte N, Caci E, Sondo E, Caputo A, Rhoden K, Pfeffer
U, et al. Thiocyanate transport in resting and IL-4-stimulated


http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0130
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0135
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0140
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0145
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0150
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0155
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160

Increased expression of pendrin in eosinophilic chronic rhinosinusitis

765

human bronchial epithelial cells: role of pendrin and anion
channels. J Immunol. 2007;178:5144-53.

. Nofziger C, Vezzoli V, Dossena S, Schonherr T, Studnicka J, Nof-

ziger J, et al. STAT6 links IL-4/IL-13 stimulation with pendrin
expression in asthma and chronic obstructive pulmonary dise-
ase. Clin Pharmacol Ther. 2011;90:399-405.

. Nofziger C, Dossena S, Suzuki S, lzuhara K, Paulmichl M.

Pendrin function in airway epithelia. Cell Physiol Biochem.
2011;28:571-8.

. Ishida A, Ohta N, Suzuki Y, Kakehata S, Okubo K, Ikeda H, et al.

Expression of pendrin and periostin in allergic rhinitis and chro-
nic rhinosinusitis. Allergol Int. 2012;61:589-95.

. Lund VJ, Kennedy DW. Staging for rhinosinusitis. Otolaryngol

Head Neck Surg. 1997;117:535-40.

. Schneider CA, Rasband WS, Eliceiri KW. NIH Image to Ima-

geJ: 25 years of image analysis. Nat Methods.

671-5.

2012;9:

. Ito T, Choi BY, King KA, Zalewski CK, Muskett J, Chattaraj

P, et al. SLC26A4 genotypes and phenotypes associated with
enlargement of the vestibular aqueduct. Cell Physiol Biochem.
2011;28:545-52.

. Nakao I, Kanaji S, Ohta S, Matsushita H, Arima K, Yuyama N,

et al. Identification of pendrin as a common mediator for mucus
production in bronchial asthma and chronic obstructive pulmo-
nary disease. J Immunol. 2008;180:6262-9.

. Lee HJ, Yoo JE, Namkung W, Cho HJ, Kim K, Kang JW, et al.

Thick airway surface liquid volume and weak mucin expres-
sion in pendrin-deficient human airway epithelia. Physiol Rep.
2015;3.

. Nakagami Y, Favoreto S Jr, Zhen G, Park SW, Nguyenvu LT,

Kuperman DA, et al. The epithelial anion transporter pendrin
is induced by allergy and rhinovirus infection, regulates airway
surface liquid, and increases airway reactivity and inflammation
in an asthma model. J Immunol. 2008;181:2203-10.

17.

18.

20.

21.

22.

23.

24.

25.

Madeo AC, Manichaikul A, Pryor SP, Griffith AJ. Do mutations
of the Pendred syndrome gene, SLC26A4, confer resistance to
asthma and hypertension? J Med Genet. 2009;46:405-6.
Scanlon KM, Gau Y, Zhu J, Skerry C, Wall SM, Soleimani M, et al.
Epithelial anion transporter pendrin contributes to inflamma-
tory lung pathology in mouse models of Bordetella pertussis
infection. Infect Immun. 2014;82:4212-21.

. Makihara S, Okano M, Fujiwara T, Kariya S, Noda Y, Higaki

T, et al. Regulation and characterization of IL-17A expres-
sion in patients with chronic rhinosinusitis and its relationship
with eosinophilic inflammation. J Allergy Clin Immunol.
2010;126:397-400.e1-11.

Ono N, Kusunoki T, Ikeda K. Relationships between IL-17A
and macrophages or MUC5AC in eosinophilic chronic rhinosi-
nusitis and proposed pathological significance. Allergy Rhinol.
2012;3:e50-4.

Choi BY, Kim HM, Ito T, Lee KY, Li X, Monahan K, et al. Mouse
model of enlarged vestibular aqueducts defines temporal requi-
rement of Slc26a4 expression for hearing acquisition. J Clin
Invest. 2011;121:4516-25.

Ito T, Li X, Kurima K, Choi BY, Wangemann P, Griffith AJ. Slc26a4-
insufficiency causes fluctuating hearing loss and stria vascularis
dysfunction. Neurobiol Dis. 2014;66C:53-65.

Bizhanova A, Kopp P. Controversies concerning the role of pen-
drin as an apical iodide transporter in thyroid follicular cells.
Cell Physiol Biochem. 2011;28:485-90.

Royaux IE, Wall SM, Karniski LP, Everett LA, Suzuki K, Knep-
per MA, et al. Pendrin, encoded by the Pendred syndrome
gene, resides in the apical region of renal intercalated cells
and mediates bicarbonate secretion. Proc Natl Acad Sci USA.
2001;98:4221-6.

Rozenfeld J, Efrati E, Adler L, Tal O, Carrithers SL, Alper SL,
et al. Transcriptional regulation of the pendrin gene. Cell Physiol
Biochem. 2011;28:385-96.


http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0160
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0165
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0170
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0175
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0180
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0185
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0190
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0195
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0200
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0205
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0210
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0215
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0220
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0225
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0230
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0235
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0240
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0245
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250
http://refhub.elsevier.com/S2530-0539(19)30114-2/sbref0250

	Increased expression of pendrin in eosinophilic chronic rhinosinusitis with nasal polyps
	Introdução
	Pacientes e método
	Pacientes
	Avaliação das contagens de eosinófilos no sangue e nos tecidos
	Análise imuno‐histoquímica
	Análises estatísticas

	Resultados
	Características clínicas dos pacientes
	Expressão de pendrina e MUC5AC

	Discussão
	Conclusão
	Financiamento
	Conflitos de interesse
	Referências


