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Nariz; Resumo ) ) L . . ]
CPAP; Introdugdo: gongestao e ol:lbstrugao nasais sao relatadas na maioria dos usuarios de pressao
positiva continua nas vias aéreas e sao frequentemente mencionadas como razoes para a falta
de aderéncia. A inflamacao basal devida a rinite alérgica pode aumentar ou agravar o efeito
inflamatorio do alto fluxo de ar na cavidade nasal como resultado da pressao positiva continua
nas vias aéreas e aumentar a intolerancia a mesma. Nesse cenario, espera-se que os esteroi-
des intranasais neutralizem a inflamacao nasal causada pela rinite alérgica e/ou pela pressao
positiva continua nas vias aéreas.

Objetivo: Avaliar os efeitos do uso topico de corticosteroides na paténcia nasal apos exposicao
aguda a pressdo positiva.

Métodos: Dez individuos com rinite alérgica foram expostos a uma hora de pressao continua
nas vias aéreas (15 cm H,0) na cavidade nasal, fornecida por um dispositivo de pressao positiva
continua nas vias aéreas. A escala visual analdgica, a escala Nasal Obstruction Symptom Eva-
luation, rinometria acustica e pico de fluxo inspiratério nasal foram aplicados antes e apds a
intervencao. Apds 4 semanas de aplicacdo topica de esteroide nasal (budesonida), a exposicao
positiva a pressao foi repetida, bem como as primeiras avaliacoes.

Resultados: Os pacientes relataram uma melhoria estatisticamente significante tanto na escala
visual analogica (p=0,013) quanto na escala Nasal Obstruction Symptom Evaluation (p<0,01).
Além disso, as medidas objetivas também foram melhoradas, com aumento do volume da cavi-
dade nasal na rinometria acUstica (p=0,02) e aumento do pico de fluxo inspiratério nasal
(p=0,012), apos o tratamento com corticosteroide.
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Conclusdo: Em pacientes com rinite alérgica, a terapia com corticosteroide intranasal melhorou
os parametros objetivos e subjetivos da paténcia nasal apos exposicao aguda da cavidade nasal

a pressao positiva.

© 2019 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/).

Introducao

A apneia obstrutiva do sono (AOS) é um distrbio altamente preva-
lente. Em um grande estudo epidemioldgico feito em uma metropole
brasileira, verificou-se que afetava 32,8% da populacdo adulta.’ A AOS
€ caracterizada por episodios recorrentes de obstrucao das vias aéreas
superiores ocorrendo durante o sono,” em combinacdo com ciclos
recorrentes de dessaturacdo e reoxigenacao, hiperatividade simpa-
tica e alteracdes da pressao intratoracica, fragmentacao do sono,
diminuicdo da qualidade de vida (QV), comprometimento funcional
significativo, aumento do risco de acidentes de transito e comorbi-
dades médicas (particularmente cardiovasculares). O tratamento de
primeira linha da AOS € a pressao positiva continua nas vias aéreas
(CPAP, Continuous Positive Airway Pressure), que demonstrou redu-
zir os riscos das complicacdes mencionadas, melhorar a QV e diminuir
a taxa de acidentes automotivos.® A variacio na adesao a terapia, no
entanto, limita sua eficacia geral; 46% a 83% dos pacientes apresentam
falta de aderéncia.* A interface usuario-mascara, desconforto com a
pressdo necessaria do ar, obstrucdo e ressecamento nasal e fatores
psicoldgicos e sociais levam a baixa aceitacdo e nao adesdo.’

A rinite alérgica (RA) € uma inflamacédo cronica da mucosa com
prevaléncia de até 25% nos paises europeus® e pode ser um dos fato-
res responsaveis pelo desconforto relacionado a CPAP em pacientes
com AOS. Embora a rinite alérgica e a AOS estejam intimamente asso-
ciadas, e cada condicdo possa ser prejudicial a outra,’” ainda ndo ha
consenso sobre os efeitos reais da CPAP na cavidade nasal de pacientes
com RA. Um artigo publicado recentemente comparou individuos com
e sem rinite e demonstrou uma diferenca nas alteracdes fisioldgicas e
bioldgicas na mucosa nasal dos individuos com AOS, mas ndo encontrou
exacerbacao dos sintomas nasais.® Por outro lado, em um estudo ante-
rior, nosso grupo mostrou que individuos expostos a pressao positiva
continua na cavidade nasal via CPAP sofreram uma pioria dos parame-
tros nasais, principalmente em relacao a obstrucao nasal. Além disso,
em individuos com sintomas nasais alérgicos, a pioria é mais grave
do que em pacientes sem esses sintomas.’ Portanto, vale a pena con-
siderar que a inflamacao basal causada pela RA pode aumentar ou
exacerbar o efeito inflamatério do alto fluxo aéreo na cavidade nasal
como resultado da CPAP e levar a uma maior intolerancia a mesma.

O tratamento com corticosteroides intranasais é fortemente reco-
mendado para pacientes com diagnostico clinico de RA e sintomas que
interferem em sua vida diaria.'® Como as queixas nasais s&o um pro-
blema significativo em pacientes com AOS que usam CPAP, avaliar e
tratar essas queixas € fundamental para o manejo adequado desses
pacientes.? Nesse cenario, seria esperado que os esteroides intranasais
neutralizassem a inflamagao nasal causada pela RA e/ou CPAP.

Nesse contexto, o objetivo do presente estudo € avaliar os efeitos
do uso topico de corticosteroides na paténcia nasal apos exposicao
aguda a pressao positiva.

Método

Este estudo foi feito de janeiro a marco de 2018 no Departa-
mento de Otorrinolaringologia e Cirurgia de Cabeca e Pescoco
da Universidade Federal de Sao Paulo (Unifesp), Brasil. O comité
institucional de tica em pesquisa da Unifesp aprovou o projeto sob
o nimero de protocolo 897.279 em 3 de dezembro de 2015. Todos os

participantes participaram do estudo voluntariamente e forneceram
seu consentimento informado por escrito.

A amostra incluiu individuos saudaveis, entre 18 e 30 anos, sem
diagnostico ou historico de tratamento para distrbios respiratorios
do sono. Todos foram recrutados através de anincios publicados em
todo o campus da Unifesp. Apos a triagem, cada participante foi entre-
vistado para excluir aqueles com fatores que poderiam influenciar a
paténcia nasal:

- Uso de medicamentos tais como anti-histaminicos, anti-
-hipertensivos, vasoconstritores topicos, vasodilatadores sistémicos
e corticosteroides topicos e sistémicos no més anterior;

- Infecdo e/ou inflamacao nasosinusal no més anterior;

- Histérico de tumores e/ou cirurgia nasosinusal anterior;

- Uso de fumo ou drogas ilicitas; e

- Populacéo indigena.

Os participantes também foram perguntados se apresentavam
algum sintoma de alergia nasal, como prurido, espirro ou secrecao
nasal. Aqueles que responderam positivamente foram submetidos ao
teste cutaneo de alergia. Os participantes com teste cutaneo negativo
foram excluidos de analises posteriores.

Teste cutaneo de alergia

Os testes cutaneos de alergia foram feitos por inoculacdo de antigeno
no antebraco direito de manha e a leitura foi feita apds 15 minutos.
Uma agulha distinta foi usada para cada antigeno em cada paciente.

Todos os extratos de alérgenos tinham a mesma proveniéncia
(padronizada) e as seguintes alergias foram testadas: histamina, Der-
matophagoides pteronyssinus,

Dermatophagoides farinae, Blomia tropicalis, Penicillium nota-
tum, Alternaria alternata, Aspergillus fumigatus, cao, gato, Blattella
germanica, Periplaneta americana.

A histamina serviu como controle positivo. O teste foi conside-
rado positivo quando um alérgeno resultava no aparecimento de uma
papula com 3 mm ou maior; a reacao era maior ou igual a causada pela
histamina; e o paciente nao tinha reacao a solucao fisiologica.

Exposicdo a pressao positiva continua nas vias
aéreas

Todos os individuos foram expostos a uma hora de pressao positiva
continua nas vias aéreas (15 cm H;0) na cavidade nasal, fornecida por
um dispositivo de CPAP (F&P Icon, Fisher&Paykel Healthcare Ltd., Auc-
kland, Nova Zelandia) acoplado a uma mascara nasal (Meridian Nasal
Mask, ResMed Ltd., Bella Vista, Australia), com o paciente acordado,
na posicao sentada. Nenhum medicamento topico foi colocado no nariz
antes ou apos a intervencao eescape de ar através da mascara foi
descartado.

Os seguintes testes foram feitos e/ou administrados em todos os
participantes imediatamente antes e apos o uso do equipamento de
CPAP:

- Escala analdgica visual (EVA) de obstrucao nasal;
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Figura 1

Moderado |

Escala Visual Analégica — VAS

Escala Visual Analdgica (EVA) de obstrucao nasal.

Tabela 1  Escala Nasal Obstruction Symptom Evaluation (NOSE)
Nao & um Problema Problema  Problema Problema
problema muito leve moderado razoavelmente  grave

ruim

1. Congestao nasal ou entupimento nasal 0 1 2 3 4

2. Bloqueio ou obstrucao nasal 0 1 2 3 4

3. Dificuldade em respirar pelo nariz 0 1 2 3 4

4. Dificuldade de dormer 0 1 2 3 4

5. Incapaz de obter ar suficiente pelo nariz durante 0 1 2 3 4

exercicio ou esforco

- Escala modificada Nasal Obstruction Symptom Evaluation (NOSE);
- Rinometria acustica (RAC);
- Medida do pico do fluxo inspiratorio nasal (PFIN).

Escala Visual Analégica (EVA)

Para avaliar a obstrucao nasal, foi solicitado a cada participante
que pontuasse sua obstrucao nasal em uma escala de 0 a 10, com
0=auséncia de obstrucao nasal e 10 = obstrucdo nasal total (fig. 1).

Escala modificada Nasal Obstruction Symptom
Evaluation (NOSE)

Também aplicamos uma versao adaptada da escala NOSE, na qual os
itens referentes a obstrucdo nasal durante o sono e o exercicio foram
removidos, pois os individuos ndo faziam atividade fisica e nao dor-
miam apos a exposicao a CPAP. Para cada uma das trés perguntas, os
escores podem variar de 0 a 4, para um escore maximo de 12 pontos
(tabela 1).

Rinometria acustica (RAC)

Para avaliacdo objetiva da paténcia nasal, os participantes foram sub-
metidos a medida de RAC e PFIN.

A RAC foi feita sem administracdo de vasoconstritor. O teste foi
feito em uma sala tratada acusticamente com todos os fatores necessa-
rios para garantir a precisao do procedimento, conforme padronizado
pelo International Standardization Committee on the Objective Asses-
sment of the Nasal Airway: cada participante permaneceu 30 minutos
em uma sala com ar condicionado (temperatura ajustada a 21 °C antes
da medida) e a umidade do ambiente foi mantida na faixa de 50% a
60%; a cabeca de cada participante foi estabilizada para garantir o
posicionamento adequado do tubo do rinémetro; vaselina foi usada
para evitar escape de ar; e os participantes foram instruidos a con-
trolar a respiracdo. Para garantir a precisao do teste, pelo menos trés
curvas foram plotadas para cada narina. Apos cada medicdo, a peca
nasal era removida da narina, reconectada e uma nova medicao era
obtida. Os resultados eram considerados adequados se o coeficiente
de variabilidade fosse inferior a 10%. As curvas registradas foram usa-
das para obter uma curva média para cada narina. Os valores dessas
curvas médias foram entao analisados. O mesmo investigador fez todos

os exames. A area da secdo transversal entre as distancias de 0 e 5¢cm,
expressa em cm?, foi uszada para comparacéo objetiva dos achados.

Pico de fluxo inspiratério nasal (PFIN)

A medida do PFIN foi feita com um medidor de fluxo inspiratério
nasal In-Check (ClementClarke International, Harlow, Reino Unido),
equipado com uma mascara facial com almofada de ar. O dispositivo
consiste em uma pequena mascara facial conectada a um cilindro de
plastico através do qual o ar flui durante uma inspiracao forcada. O
PFIN foi medido trés vezes consecutivas com intervalo de um minuto
entre as medicdes, todas adquiridas com o participante em pé. Os
resultados sdo obtidos imediatamente, como nos medidores de pico
de fluxo expiratério usados rotineiramente em pneumologia para ava-
liar a capacidade expiratoria dos pulmoes. A maior medida obtida foi
usada para analise.

Uso de corticosteroides intranasais

Depois que todas as avaliacdes basais foram concluidas, todos os
pacientes receberam quatro frascos de budesonida 100 mcg e foram
instruidos a administrar um spray em cada narina de manha e a noite.
Todos os participantes foram orientados a aplicar o spray adequada-
mente.

Apoés 28 dias de administracdo de budesonida, os participantes
foram reexpostos a CPAP. Antes e depois dessa exposicdo, as escalas
EVA e NOSE foram readministradas e as medidas de RAC e PFIN foram
feitas novamente, exatamente como antes.

0 desenho do estudo é demonstrado na figura 2.

Analise estatistica

Os dados foram tabulados e analisados com os softwares SPSS v. 22
(IBM Corp., Nova York, NY, EUA) e Prism v. 7 (GraphPad Software Inc.,
La Jolla, CA, EUA). O teste nao paramétrico de Wilcoxon foi usado
para avaliar diferencas intragrupo antes e depois da exposicao a CPAP.
Em todos os casos, os valores de p<0,05 (IC95%) foram considerados
estatisticamente significantes.
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Pré CE t6pico

P6s CE topico

Figura 2
PFIN, pico de fluxo inspiratorio nasal; RAC, rinometria acustica.

Desenho do estudo. CE, corticosteroide; EVA, escala visual analogica; NOSE, Nasal Obstruction Symptom Evaluation;

Tabela 2  Estatistica descritiva em 10 individuos (uso pré vs. pos-corticosteroide na pré-exposicao a pressao positiva)?

Pré-corticosteroide Pos-corticosteroide p°
(DO) (D28)
Escala Visual Analdgica 3,7+2,66 (0-8) 1,8+2,25 (0-7) 0,02
Pico de fluxo inspiratoério nasal 1134+27,10 (70-60) 121,5 4 40,69 0,681
(50-80)
Rinometria acUstica 26,37 £ 9,16 28,78 + 14,96 0,445
(9,22-41,1) (10,51-60,59)

Escala NOSE 4.5 + 3,50 (0-8)

0,9 + 1,19 (0-4) 0,016

NOSE, Nasal Obstruction Symptom Evaluation; DP, desvio-padrao.
@ Valores sao expressos em média &+ DP (minimo-maximo).
b Teste de Wilcoxon.

Resultados

A amostra original era composta por 20 individuos; 10 foram excluidos
por nao atenderaos critérios de inclusao e exclusao. Assim, a amostra
final era composta por 10 individuos. A média era de 23,5 anos, foram
7 do sexo masculino e 3 do feminino.

Efeito da administracao tépica de corticosteroide
antes da exposicao a pressao positiva

Os resultados das escalas EVA e NOSE, do PFIN e da RAC antes e depois
do uso de corticosteroides topicos, todos antes da exposicao a CPAP
(amarelo na fig. 2), foram comparados.

Na avaliacao subjetiva dos sintomas nasais (escalas EVA e NOSE),
os participantes apresentaram melhoria significante apos 28 dias de
uso topico de corticosteroide (p=0,02 e p=0,016, respectivamente).
Por outro lado, nao houve melhoria nos parametros objetivos (PFIN e
RAC) apos a terapia com corticosteroides (p=0,681 e p=0,445, res-
pectivamente) (tabela 2).

Efeito do corticosteroide topico ap6s exposicao
a pressao positiva

Comparacodes separadas dos resultados das escalas EVA e NOSE, do PFIN
e da RAC antes e depois do uso topico de corticosteroide, mas apos a
exposicdo a CPAP (vermelho na fig. 2), foram feitas.

Apo6s 4 semanas de tratamento topico com corticosteroides, os
pacientes relataram melhoria tanto na EVA (fig. 3) quanto na escala
NOSE (fig. 4). Além disso, as medidas objetivas também apresentaram
melhoria, com aumento do volume da cavidade nasal na RAC (fig. 5) e
aumento do PFIN (fig. 6) (tabela 3).

Discussao

O presente estudo demonstrou que o uso de corticosteroides topicos
por individuos com RA levou a uma melhoria na paténcia nasal (medida
objetiva e subjetivamente) apds exposicdo aguda a pressao positiva na
cavidade nasal.

A RA é uma condicao inflamatéria cronica da mucosa nasal. Estu-
dos demonstraram que a exposicao da mucosa nasal de pacientes
alérgicos e nao alérgicos a CPAP leva a um aumento nos niveis de
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Figura 3 Comparacéo entre os escores da escala visual analogica (EVA) antes e apos o uso de esteroide nasal, apds exposicao a

pressao positiva.
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Figura 4 Comparacao entre os escores da escala NOSE antes e apos o0 uso de esteroide nasal, apos exposicao a pressao positiva.

neutrdfilos nasais.®'" Um estudo recente de nosso grupo mostrou que
a exposicao da cavidade nasal a CPAP levou a pioria dos parametros
nasais, especialmente a paténcia nasal. Essa deterioracao foi ainda
pior em individuos com sintomas nasais alérgicos.’ Isso nos leva a crer
que a CPAP pode exacerbar um estado inflamatorio basal da mucosa
nasal em pacientes com RA, o que, por sua vez, pode potencializar
os efeitos colaterais usuais da terapia com CPAP. Alguns estudos, no
entanto, sustentam que a propria CPAP produz uma inflamagao nasal
subclinica porque, apesar de um aumento detectado de neutrofilos
na citologia nasal de usuarios de CPAP, ndo houve pioria dos sintomas
nasais em pacientes com RA.? E digno de nota que esses resultados con-
traditorios podem ser atribuidos a diferencas na metodologia. Tanto
o presente estudo como o estudo anterior do nosso grupo’ avalia-

ram os parametros nasais imediatamente antes e apos a exposicao
a CPAP, enquanto o estudo citolégico mencionado anteriormente® ava-
liou alteragoes fisiologicas e biologicas especificas na mucosa nasal
de pacientes com AOS ap6s o uso cronico de CPAP, em vez de imedi-
atamente ap6s a exposicdo a CPAP. Uma hipdtese é que o potencial
efeito irritativo da pressao continua na mucosa nasal, principalmente
em individuos com RA, seja mais intenso durante a terapia com CPAP
e, consequentemente, imediatamente apds seu uso, pode se tornar
menos sintomatico algumas horas ap6s a exposicao.

Os corticosteroides topicos sdo a terapia de escolha de primeira
linha para a RA. Esses farmacos atuam localmente na mucosa nasal,
principalmente através da regulacdo da sintese proteica, levam a
inibicio da producdo de varias citocinas pré-inflamatérias,’” con-
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Figura5 Comparacao entre os valores de PFIN antes e apos o uso de esteroides nasais, apds exposicdo a pressao positiva.
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Figura 6 Comparacao entre os achados de RAC antes e apds o uso de esteroides nasais, apos exposicao a pressao positiva.

Tabela 3  Estatistica descritiva em 10 individuos (pré vs. pds-uso de corticosteroide na pos-exposicao a pressao positiva)?

b

Pré-corticosteroide (D0) Pos-corticosteroide (D28) p
Escala Visual Analogica 5,1 + 3,38 (0-10) 2,4 + 2,11 (0-6) 0,013
Pico de fluxo inspiratoério nasal 82 + 35,76 (50-150) 114,5 + 41,66 (50-160) 0,012
Rinometria acUstica 18,45 + 8,82 (7,06-31,81) 26,5 + 12 (11,59-50,17) 0,022
Escala NOSE 6,3 + 4,47 (0-12) 1,1 £ 1,66 (0-5) 0,007

NOSE, Nasal Obstruction Symptom Evaluation; DP, desvio-padrao.

@ Valores sao expressos em média & DP (minimo-maximo).

b Teste de Wilcoxon.
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sequentemente reduzem a congestao nasal. Um recente estudo
randomizado, controlado por placebo, mostrou uma melhoria signi-
ficativa na obstrucdo nasal e no IAH em pacientes com AOS apos o
tratamento por um més com fluticasona intranasal.”> Embora nosso
estudo nao tenha incluido pacientes diagnosticados com AQS, apenas
individuos com RA, nossa avaliacao inicial do efeito de um tratamento
de 28 dias de budesonida intranasal mostrou uma melhoria significativa
na obstrucao nasal subjetiva (EVA e NOSE), corroborou esses achados.
Vale ressaltar que nao houve melhoria estatisticamente significante
na comparacao pos- e pré-tratamento desses individuos através de
parametros objetivos (RAC e PFIN).

Entretanto, ao comparar os escores de obstrucao nasal - tanto sub-
jetivos (EVA e NOSE) quanto objetivos (RAC e PFIN) - antes e apos o uso
de corticosteroides topicos, mas apds exposicao aguda a pressao posi-
tiva via CPAP, foi observada melhoria estatisticamente significante em
todos esses parametros. Isso nos leva a crer que a exposicao aguda
a pressao positiva, na verdade, potencializa a irritacdo cronica da
mucosa nasal, o que por sua vez foi atenuada pela terapia topica com
corticosteroides; isso pode até explicar a melhoria nas medidas objeti-
vas da paténcia nasal, o que néo foi observado na comparagéo anterior
sem exposicao ao CPAP.

Dois ensaios clinicos randomizados, controlados por placebo, '
avaliaram os efeitos da terapia com corticosteroide nasal topico (fluti-
casona) na adesao a CPAP. A fluticasona foi associada a algum beneficio
na duracdo média do uso de CPAP por noite, mas ndo houve significan-
cia estatistica. Ambos os estudos recrutaram grupos nao selecionados
de pacientes com AOS, sem foco especifico em rinite preexistente ou
sintomas nasais. Sabe-se que a resposta clinica aos esteroides nasais &
melhor em pacientes com RA do que naqueles sem RA.'® Consequen-
temente, uma revisao sistematica e uma metanalise deste assunto
sugeriram que os esteroides nasais podem melhorar a adesao ao uso
da CPAP a uma maior extensao em pacientes com RA do que naqueles
com rinite nao alérgica.'” O presente estudo mostrou que os corticos-
teroides nasais topicos foram eficazes para atenuar os efeitos agudos
da pressao positiva na cavidade nasal de individuos com RA, principal-
mente obstrucao nasal. E importante notar que os dois estudos citados
acima'"® avaliaram o efeito de esteroides nasais topicos na adesdo
a CPAP, enquanto o presente estudo consistiu em avaliacdes objeti-
vas e subjetivas dos efeitos da exposicdo aguda a pressao positiva na
cavidade nasal antes e apos o uso de budesonida topica.

Uma das limitagcoes deste estudo foi o pequeno nimero de pacien-
tes. No entanto, deve-se levar em consideracao que a rinite alérgica
afeta 10% a 25% da populacao em geral; portanto, tivemos que recrutar
voluntarios que estavam dispostos a passar por uma bateria exaustiva
de questionarios e testes, que tiveram um resultado positivo no teste
cutaneo e foram submetidos a dois testes com CPAP. Isso constitui outra
limitacdo: os participantes nao tinham apneia do sono e sua exposicao
a CPAP (por apenas uma hora, enquanto acordados, na posicao verti-
cal) diferiu substancialmente da exposicao tipica de um paciente com
AOS (pressao positiva por até 8 horas, dormindo e em decUbito dorsal).
Finalmente, a duracdo da terapia com esteroides intranasais (4 sema-
nas) pode ser considerada outro potencial ponto fraco deste estudo.
No entanto, obtivemos resultados significantes.

Conclusao

Em pacientes com rinite alérgica, a terapia com corticosteroide intra-
nasal melhora os parametros objetivos e subjetivos da paténcia nasal
apos exposicao aguda da cavidade nasal a pressao positiva.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Referéncias

10.

1

12.

13.

14.

15.

16.

17.

332

. Tufik S, Santos-Silva R, Taddei JA, Bittencourt LRA. Obstruc-

tive sleep apnea syndrome in the Sao Paulo Epidemiologic Sleep
Study. Sleep Med. 2010;11:441-6.

. McNicholas WT, Tarlo S, Cole P, Zamel N, Rutherford R, Griffin D,

et al. Obstructive apneas during sleep in patients with seasonal
allergic rhinitis. Am Rev Respir Dis. 1982;126:625-8.

. Kakkar RK, Berry RB. Positive airway pressure treatment for

obstructive sleep apnea. Chest. 2007;132:1057-72.

. Weaver TE, Grunstein RR. Adherence to continuous positive

airway pressure therapy: the challenge to effective treatment.
Proc Am Thorac Soc. 2008;5:173-8.

. Sawyer AM, Gooneratne NS, Marcus CL, Ofer D, Richards KC,

Weaver TE. A systematic review of CPAP adherence across age
groups: Clinical and empiric insights for developing CPAP adhe-
rence interventions. Sleep Med Rev. 2011;15:343-56.

. Bauchau V, Durham SR. Prevalence and rate of diagnosis of aller-

gic rhinitis in Europe. Eur Respir J. 2004;24:758-64.

. Zheng M, Wang X, Zhang L. Association between allergic and

nonallergic rhinitis and obstructive sleep apnea. Curr Opin
Allergy Clin Immunol. 2018;18:16-25.

. Cisternas A, Aguilar F, Montserrat JM, Avila M, Torres M, Iranzo

A, et al. Effects of CPAP in patients with obstructive apnoea:
is the presence of allergic rhinitis relevant? Sleep Breath Schlaf
Atm. 2017;21:893-900.

. Balsalobre L, Pezato R, Gasparini H, Haddad F, Gregério LC,

Fujita RR. Acute impact of continuous positive airway pressure
on nasal patency. Int Forum Allergy Rhinol. 2017;7:712-7.
Seidman MD, Gurgel RK, Lin SY, Schwartz SR, Baroody FM,
Bonner JR, et al. Clinical practice guideline: Allergic rhinitis.
Otolaryngol-Head Neck Surg Off J Am Acad Otolaryngol-Head
Neck Surg. 2015;152 1 Suppl:S1-43.

. Skoczynski S, Ograbek-Krol M, Tazbirek M, Semik-Orzech A,

Pierzchata W. Short-term CPAP treatment induces a mild
increase in inflammatory cells in patients with sleep apnoea
syndrome. Rhinology. 2008;46:144-50.

Benninger MS, Ahmad N, Marple BF. The safety of intranasal
steroids. Otolaryngol-Head Neck Surg Off J Am Acad Otolaryngol-
-Head Neck Surg. 2003;129:739-50.

Kiely JL, Nolan P, McNicholas WT. Intranasal corticosteroid the-
rapy for obstructive sleep apnoea in patients with co-existing
rhinitis. Thorax. 2004;59:50-5.

Ryan S, Doherty LS, Nolan GM, McNicholas WT. Effects of heated
humidification and topical steroids on compliance, nasal symp-
toms, and quality of life in patients with obstructive sleep apnea
syndrome using nasal continuous positive airway pressure. J Clin
Sleep Med JCSM Off Publ Am Acad Sleep Med. 2009;5:422-7.
Strobel W, Schlageter M, Andersson M, Miedinger D, Chhajed PN,
Tamm M, et al. Topical nasal steroid treatment does not improve
CPAP compliance in unselected patients with OSAS. Respir Med.
2011;105:310-5.

Kirtsreesakul V, Hararuk K, Leelapong J, Ruttanaphol S. Clini-
cal efficacy of nasal steroids on nonallergic rhinitis and the
associated inflammatory cell phenotypes. Am J Rhinol Allergy.
2015;29:343-9.

Charakorn N, Hirunwiwatkul P, Chirakalwasan N, Chaitusaney
B, Prakassajjatham M. The effects of topical nasal steroids on
continuous positive airway pressure compliance in patients with
obstructive sleep apnea: a systematic review and meta-analysis.
Sleep Breath Schlaf Atm. 2017;21:3-8.


http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0090
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0095
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0100
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0105
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0110
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0115
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0120
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0125
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0130
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0135
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0140
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0145
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0150
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0155
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0160
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0165
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170
http://refhub.elsevier.com/S2530-0539(21)00039-0/sbref0170

	Efeito dos corticosteroides tópicos na patência nasal após exposição aguda à pressão positiva nas vias aéreas
	Introdução
	Método
	Teste cutâneo de alergia
	Exposição à pressão positiva contínua nas vias aéreas
	Escala Visual Analógica (EVA)
	Escala modificada Nasal Obstruction Symptom Evaluation (NOSE)
	Rinometria acústica (RAC)
	Pico de fluxo inspiratório nasal (PFIN)
	Uso de corticosteroides intranasais
	Análise estatística

	Resultados
	Efeito da administração tópica de corticosteroide antes da exposição à pressão positiva
	Efeito do corticosteroide tópico após exposição à pressão positiva

	Discussão
	Conclusão
	Conflitos de interesse
	Referências


