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Abreviaturas e Simbolos

CCCRC — Connecticut Chemosensory Clinical Research Center (teste
olfatério de Connecticut)

EVA — Escala Visual Analégica

IC — Intervalo de Confianga

ITT — Intention-to-treat (analise por intengdo de tratar)

LMS — Lund-Mackay Score (Escore tomografico de Lund-Mackay)
mg — miligrama

NPS — Nasal Polyp Score (Escore de Polipo Nasal)

p — valor de p (significancia estatistica)

% — porcentagem

+ — mais ou menos (indica variagdo em torno da média, geralmente desvio
padrao)

RSCcPN — Rinossinusite cronica com polipos nasais

SNOT-22 — Sinonasal Outcome Test de 22 itens
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Resumo

Introduc¢do: A indicagdo da irrigacdo nasal com corticoides apds a cirurgia sinusal em
pacientes com rinossinusite cronica com pélipos nasais (RSCcPN) € bem estabelecida, uma vez
que a cirurgia facilita a distribui¢do por toda a cavidade nasossinusal. No entanto, ainda ndo se
sabe se essa abordagem poderia também oferecer beneficio terapéutico antes da cirurgia. Este
estudo tem como objetivo comparar o efeito da irrigacdo nasal com budesonida versus solu¢ao

salina em pacientes com RSCcPN sem cirurgia prévia.

Métodos: Foi realizado um estudo randomizado, duplo-cego, controlado por placebo, em
pacientes com RSCcPN sem cirurgia sinusal prévia. Os pacientes foram randomizados para
receber irrigacdo nasal com 1 mg de budesonida ou solucdo salina duas vezes ao dia durante
quatro semanas. O desfecho primario foi a variacdo no questionario SNOT-22 (Sinonasal
Outcome Test de 22 itens). Os desfechos secundarios incluiram a escala visual analdgica
(EVA), o escore de Polipo Nasal (NPS), o teste olfatoério de Connecticut (CCCRC) e o escore
tomografico de Lund-Mackay (LMS).

Resultados: Um total de 52 pacientes foi randomizado (idade média de 50,1 + 12,9 anos; 51,9%
do sexo feminino). A andlise por inten¢do de tratar (ITT) mostrou que o grupo de irrigacao
nasal com budesonida apresentou melhora significativa no SNOT-22 [diferenca média: 18,1
pontos (IC 95%: 3,4 a 32,8); p = 0,017], na EVA [diferen¢a média: 2,24 pontos (IC 95%: 3,6 a
4,13); p = 0,020] e no NPS [diferenga média: 0,73 pontos (IC 95%: 0,25 a 1,21); p = 0,003].
Nao foi observada diferenga entre os grupos no CCCRC e no LMS.

Conclusdo: A irrigacdo nasal com budesonida pode ser uma ferramenta importante para o
controle dos sintomas nasossinusais em pacientes com RSCcPN que ndo sdo candidatos a

cirurgia sinusal ou que aguardam tratamento cirurgico.

Palavras-chave: Sinusite; Polipos Nasais; Irrigagdo Nasal; Corticoides; Cirurgia dos Seios

Paranasais; Qualidade de Vida.
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Introducio

A rinossinusite cronica com po6lipos nasais (RSCcPN) ¢ uma doenca inflamatoria cronica das
vias aéreas superiores caracterizada por inflamagdo persistente da mucosa nasossinusal
associada a presenca de polipos nasais bilaterais. Estima-se que essa condi¢do acometa
aproximadamente 2 a 4% da populagdo geral e esteja associada a impacto significativo na
qualidade de vida, incluindo obstru¢do nasal cronica, hiposmia ou anosmia, distirbios do sono
e comprometimento das atividades diarias. Além disso, a doenga apresenta comportamento
recorrente e elevada morbidade, sendo considerada um desafio terapéutico relevante na pratica

clinica otorrinolaringolédgica (1-3).

Nas ultimas décadas, avancos no entendimento da fisiopatologia da RSCcPN demonstraram
que a doenga estd frequentemente associada a um padrdo inflamatério do tipo 2, caracterizado
por infiltragdo eosinofilica, aumento da expressdo de citocinas como interleucina-4,
interleucina-5 ¢ interleucina-13, além de alteragdes estruturais da mucosa nasossinusal. Esse
processo inflamatorio cronico favorece o remodelamento tecidual, a formacao e recorréncia dos
polipos nasais e a persisténcia dos sintomas, mesmo apds intervencdes terapéuticas
consideradas adequadas. Nesse contexto, a literatura atual enfatiza que o controle sustentado da

inflamagao local ¢ um dos principais objetivos do tratamento da doenca (2,3).

Do ponto de vista terapéutico, os corticosteroides permanecem como a principal estratégia
farmacoldgica no manejo da RSCcPN. O uso de corticosteroides orais demonstra elevada
eficdcia na reducao do volume polipoide e na melhora clinica, especialmente em exacerbacdes
ou em casos de maior gravidade. Entretanto, seu perfil de efeitos adversos sistémicos limita a
utilizagdo prolongada, o que reforca a necessidade de estratégias terapéuticas eficazes e seguras

para controle da doenga em longo prazo (4).

Nesse cendrio, os corticosteroides intranasais em forma de spray representam a terapia de
manuten¢do mais amplamente utilizada, devido ao seu perfil de seguranga favoravel. Contudo,
estudos demonstram que a efetividade dessa via de administracdo pode ser limitada em
pacientes com pdlipos nasais volumosos ou doenga mais extensa. Isso ocorre, em grande parte,

pela baixa penetra¢do do medicamento nas regides mais profundas das cavidades nasossinusais,
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além do reduzido volume administrado, o que compromete a distribuicdo adequada do fd&rmaco

na mucosa inflamada (5,6).

Quando o tratamento clinico otimizado ndo resulta em controle satisfatério dos sintomas, a
cirurgia endoscopica funcional dos seios paranasais (Functional Endoscopic Sinus Surgery —
FESS) ¢ indicada. Esse procedimento tem como objetivo remover os polipos nasais, restaurar
a ventilacdo e drenagem dos seios paranasais e facilitar o acesso das terapias topicas a mucosa
nasossinusal. Embora a cirurgia represente um avanco importante no manejo da doenca, estudos
demonstram que a recorréncia dos pélipos ndo ¢ incomum, especialmente em pacientes com
perfil inflamatério mais intenso, associado a comorbidades como asma, que refor¢a a

necessidade de estratégias adjuvantes eficazes no controle da inflamacao local (7).

Nesse contexto, a irriga¢do nasal com solugdes de alto volume tem sido progressivamente
incorporada ao manejo da rinossinusite cronica. Evidéncias sugerem que esse método
proporciona melhor distribuicdo da solucdo nas cavidades nasais e nos seios paranasais, além
de promover remocao mecanica de secregoes, mediadores inflamatdrios e particulas inaladas,

contribuindo para melhora da fun¢do mucociliar e reducdo da carga inflamatoria local (8,9).

Mais recentemente, a associacdo de irrigacdo nasal com corticosteroides topicos tem sido
amplamente investigada, particularmente no periodo pos-operatério da FESS. Estudos clinicos
demonstram que essa estratégia pode resultar em melhora significativa dos sintomas, melhor
controle inflamatodrio e redugdo das taxas de recorréncia quando comparada ao uso isolado de
sprays intranasais. A principal hipotese que sustenta esses achados estd relacionada a maior
capacidade de distribui¢do do medicamento nas cavidades nasossinusais proporcionada pelo

alto volume da irrigacao (8-11).

Adicionalmente, estudos prévios sugerem que a irriga¢ao nasal com corticosteroide apresenta
um perfil de seguranca favoravel, com minima absor¢ao sistémica e baixa incidéncia de efeitos
adversos clinicamente significativos. Esses achados reforcam o potencial dessa abordagem
como estratégia terapéutica aplicavel em diferentes cendrios clinicos, incluindo pacientes ainda

ndo submetidos a cirurgia (4).

Apesar desses avancos, uma analise critica da literatura evidencia que a maior parte dos estudos

disponiveis foi conduzida em populagdes previamente submetidas a cirurgia endoscopica dos
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seios paranasais. Nesses casos, a modificagdo anatomica resultante do procedimento favorece
a penetracdo das solugdes irrigadoras e potencializa a acdo das terapias tdpicas.
Consequentemente, a extrapolagdo desses resultados para pacientes que nao foram submetidos

a cirurgia endoscopica funcional dos seios paranasais ainda permanece limitada.

Essa lacuna no conhecimento ¢ particularmente relevante, uma vez que muitos pacientes com
rinossinusite cronica com podlipos nasais permanecem em tratamento clinico prolongado antes
de eventual indicagdo cirargica. Além disso, uma parcela significativa desses pacientes
apresenta resposta limitada ou refrataria ao tratamento convencional com corticosteroides
topicos em spray nasal, que atualmente constitui a terapia de primeira linha. Nesse contexto,
estratégias terapéuticas capazes de melhorar a deposicao e a distribui¢do dos corticosteroides
na cavidade nasal e nos seios paranasais, como a irriga¢ao nasal medicada, podem representar
uma alternativa promissora para otimizar o controle da doenga. No entanto, ainda hd uma lacuna
na literatura quanto a superioridade dessa abordagem em comparacdo ao uso tradicional de

sprays nasais, especialmente em pacientes que ndo foram submetidos a cirurgia.

Diante disso, torna-se fundamental investigar a eficacia dessa abordagem em pacientes ainda
ndo submetidos a cirurgia. Assim, o presente estudo foi desenvolvido com o objetivo de avaliar
o impacto da irrigagdo nasal com budesonida, em comparacio a irrigagdo com solucdo salina,
na qualidade de vida de pacientes com rinossinusite cronica com poélipos nasais que nao foram

submetidos a cirurgia endoscopica funcional dos seios paranasais
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Objetivos

Objetivo primario:

Avaliar a eficacia da irrigacao de solucao isotonica topica intranasal contendo cloreto de sédio
e bicarbonato de sodio associado a budesonida (2 mg/dia) por quatro semanas comparada a
solugdo isotdnica topica intranasal contendo cloreto de sddio e bicarbonato de sodio associado
a placebo, em participantes com RSCcPN que nunca foram submetidos a cirurgia sinusal prévia,

baseada na melhora subjetiva de sintomas, avaliada pelo Sinonasal Outcome Test (SNOT)-22.

Objetivos secundarios:

. Avaliar a eficdcia da irrigacdo de solugdo topica intranasal isotdnica associada a
budesonida (2 mg/dia) por quatro semanas comparada a solu¢do topica intranasal isotOnica
associada ao placebo, em participantes com RSCcPN que nunca foram submetidos a cirurgia
sinusal prévia, baseada na melhora objetiva dos achados da endoscopia nasal, avaliada pelo

Nasal Polyp Score (NPS).

. Avaliar a eficdcia da irrigacdo de solugdo topica intranasal isotdnica associada a
budesonida (2 mg/dia) apds quatro semanas comparada a solugdo tdpica intranasal isotOnica
associada ao placebo, em participantes com RSCcPN que nunca foram submetidos a cirurgia
sinusal prévia, baseada nos achados pos-tratamento da tomografia computadorizada de seios da

face, avaliada pelo score de Lund-Mackay (LMS).

. Avaliar a eficdcia da irrigacdo de solugdo topica intranasal isotdnica associada a
budesonida (2mg/ dia) apds quatro semanas comparada a solugdo tdpica intranasal isotOnica
associada ao placebo, em participantes com RSCcPN que nunca foram submetidos a cirurgia
sinusal prévia, baseada nas alteragdes olfatorias avaliadas pelo teste olfatdrio desenvolvido pela

Connecticut Chemosensory Clinical Research Center (CCCRC).
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. Avaliar a eficdcia da irrigagdo de solucdo isotonica tdpica intranasal contendo cloreto
de sodio e bicarbonato de sodio associada ao placebo por quatro semanas comparada aos
escores basais, em participantes com RSCcPN que nunca foram submetidos a cirurgia sinusal
prévia, baseada na melhora subjetiva de sintomas, avaliada pela Escala Visual e Analdgica

(EVA).

. Avaliar a seguranga da irrigagdo de solugdo tdpica intranasal isotonica associada a
budesonida (2 mg/dia) por quatro semanas comparada a solucdo topica intranasal isotOnica
associada ao placebo, em participantes com RSCcPN que nunca foram submetidos a cirurgia

sinusal prévia, baseada nos reportes ocorridos durante as 4 semanas de uso dos medicamentos.

Métodos
Desenho de estudo e participantes

Ensaio clinico randomizado, duplo-cego, controlado por placebo, com objetivo de comparar a
eficacia da irrigagdo nasal com budesonida (2 mg/dia) versus placebo em pacientes com
RSCcPN ndo submetidos a FESS. Os participantes foram recrutados no ambulatorio do
Departamento de Otorrinolaringologia da Santa Casa de Sdo Paulo entre 2019 e 2024. O
protocolo do estudo foi aprovado pelo Comité de Etica em Pesquisa da Santa Casa de Sdo Paulo
(CAE 13229319.9.0000.5479), todos os participantes assinaram termo de consentimento livre

e esclarecido.

Critérios de inclusao e exclusao

Foram incluidos pacientes diagnosticados RSCcPN primaria difusa de acordo com os critérios
do EPOS 2020 (1), refratarios ao tratamento clinico com spray nasal de corticoesterdide topico.
Tais critérios englobam os fendtipos de rinossinusite cronica eosinofilica (¢CRS) e rinossinusite
fungica alérgica (AFRS). Embora a doenga atopica do compartimento central (CCAD) também

seja classificada como um tipo de rinossinusite cronica primaria difusa do tipo 2, ela ndo foi
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incluida. A doenca respiratoria exacerbada por aspirina (AERD), apesar de ser considerada um

fenotipo de rinossinusite cronica secundaria, também foi incluida.

Os critérios de inclusdo compreenderam escore endoscopico minimo de pdlipos nasais de 2 em
cada narina, escore basal no SNOT-22 > 30, e pelo menos dois dos seguintes sintomas por um
periodo minimo de 12 semanas: obstru¢ao nasal ou secre¢do nasal (anterior ou posterior), dor

ou pressao facial e reducao ou perda do olfato. (1)

Os critérios de exclusdo incluiram cirurgia endoscopica prévia dos seios paranasais, tratamento
prévio ou atual com biologicos (anti-IgE, anti-IL-4, anti-IL-5), uso atual de terapia
imunossupressora, uso de antibidticos nas quatro semanas anteriores a inclusao, ou doenga
sinonasal associada a condi¢des sistémicas, como imunodeficiéncia, vasculite de Churg—
Strauss, granulomatose com poliangiite, doengas autoimunes ou doencgas do tecido conjuntivo.
Também foram excluidos pacientes com anormalidades anatomicas que pudessem impedir a
irrigacdo nasal eficaz (desvio septal obstrutivo, atresia de coana ou obstru¢do completa da
cavidade nasal por polipos), historia de herpes ocular, gestagdo ou amamentagdo,
hipersensibilidade conhecida a budesonida, glaucoma, ou uso de corticosteroides sistémicos ou
intranasais topicos nas duas semanas anteriores a inclusdo (ou que nio aceitassem suspender
tais medicacdes). Além disso, pacientes incapazes ou ndo dispostos a fornecer consentimento

informado ou a cumprir os procedimentos do estudo ndo foram considerados elegiveis.

Participantes com asma puderam manter sua terapia habitual com corticosteroides inalatdrios;
no entanto, qualquer paciente que necessitasse de corticosteroides sist€émicos durante o estudo

foi retirado do protocolo.

Intervencio

Ap6s confirmacgdo da elegibilidade e conclusdo do periodo de washout — definido como duas
semanas para corticosteroides intranasais em spray e quatro semanas para corticosteroides
sistémicos (via oral, intravenosa ou intramuscular) — os participantes foram randomizados na
propor¢do 1:1 para o grupo intervencdo (budesonida) ou grupo controle (placebo). A

randomizagdo foi realizada por uma farmdacia de pesquisa independente, utilizando sequéncia
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aleatdria gerada por computador e alocagdo em blocos de tamanho variavel (blocos de 10). A
lista de randomizagdo permaneceu restrita ao farmacéutico responsavel pela preparagdo e
dispensacdo das solugdes, garantindo ocultacdo da alocacdo. Participantes, pesquisadores
responsaveis pelo acompanhamento clinico e avaliadores dos desfechos permaneceram cegos

quanto a alocagdo dos grupos durante todo o estudo.

O grupo intervencdo recebeu solugdo glicerinada de budesonida a 1% (0,5 mg por gota),
enquanto o grupo controle recebeu solugdo de glicerina a 5%, idéntica em cor, aparéncia, sabor
e embalagem, garantindo o adequado mascaramento entre os grupos. A formulagdo para
irrigacdo nasal composta por glicerina a 5% e budesonida a 1% ¢ amplamente utilizada na
pratica clinica no Brasil, principalmente devido ao menor custo e maior disponibilidade em

comparagdo com outras preparagdes comerciais (11).

Para o preparo da solucdo de irrigacdo, os participantes foram orientados a preencher o frasco
aplicador com 240 mL de agua filtrada, adicionar um saché de solucdo salina e duas gotas da
solu¢do designada (budesonida ou placebo). Considerando que cada gota da solugdo de
budesonida contém 0,5 mg do farmaco, cada preparo de irrigacdo resultava em uma dose de 1
mg de budesonida. Aproximadamente metade do volume preparado (120 mL) foi utilizada para
irriga¢do de cada cavidade nasal. O procedimento foi realizado duas vezes ao dia, durante
quatro semanas, em ambiente domiciliar, resultando em uma dose total didria de 2 mg de
budesonida no grupo intervengdo. A primeira administragcdo foi realizada no hospital, sob
supervisdo da equipe de pesquisa, com o objetivo de padronizar a técnica de irrigagdo, assegurar
a correta utilizacdo do dispositivo e verificar a auséncia de obstru¢ao nasal significativa que

pudesse comprometer a administracdo da solucao.

As solugdes foram armazenadas em temperatura ambiente controlada (15 °C-30 °C), em seus
frascos originais e protegidas da luz. Cada participante recebeu gratuitamente um kit
padronizado de irrigacdo nasal, composto por um frasco aplicador reutilizavel e 60 sachés de
solugdo salina. O kit incluia ainda um manual ilustrado com orientagdes passo a passo sobre a
técnica de irrigacao nasal medicamentosa, além de um calendério de 30 dias para registro diario
das irrigacdes realizadas, utilizado para monitoramento da frequéncia de uso e da adesdo ao

tratamento.
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Para o preparo da solucdo de irrigacdo, os participantes foram orientados a preencher o frasco
aplicador com 240 mL de agua filtrada, adicionar um saché de solucdo salina e duas gotas da
solugdo designada (budesonida ou placebo). Aproximadamente metade do volume preparado
(120 mL) foi irrigada em cada narina, duas vezes ao dia, durante quatro semanas, em ambiente
domiciliar. A primeira administracdo foi realizada no hospital, sob supervisao da equipe de
pesquisa, com o objetivo de padronizar a técnica de irrigacdo, assegurar a correta utilizacdo do
dispositivo e verificar a auséncia de obstrugdo nasal significativa que pudesse comprometer a

administracao da solucao.

Todos os medicamentos, dispositivos e materiais utilizados no estudo foram fornecidos sem
custo aos participantes. Além disso, foi disponibilizado auxilio financeiro no valor de 27 reais
por visita presencial, destinado a cobrir despesas relacionadas a transporte e alimentagdo, com

o objetivo de reduzir barreiras logisticas e favorecer a participagdo no estudo.

Com o intuito de reforcar a adesdo ao protocolo e esclarecer eventuais duvidas, foi realizado
contato telefonico padronizado uma semana ap6s a inclusdo no estudo. Durante essa ligagao,
os participantes foram questionados sobre a realizacdo adequada da irriga¢ao nasal, possiveis

dificuldades relacionadas ao tratamento e preenchimento do calendario de registro das doses.

Os participantes foram avaliados presencialmente em visitas de acompanhamento apds duas e
quatro semanas de tratamento. Em cada visita, foram coletados desfechos subjetivos e objetivos
previamente definidos no protocolo do estudo, incluindo SNOT-22, o CCCRC, a EVA para
sintomas nasais € o NPS. Foi estabelecido critério minimo de adesdo ao tratamento para

permanéncia no estudo, definido como a ndo omissao de mais de uma dose por semana.

A seguranca da intervencao foi monitorada de forma sistematica ao longo do estudo. Em todas
as visitas presenciais, os participantes foram ativamente questionados quanto a ocorréncia de
eventos adversos. Adicionalmente, foi realizado exame fisico padronizado, incluindo avaliagao
clinica geral e aferi¢ao de sinais vitais, com o objetivo de monitorar possiveis efeitos adversos

associados a intervengao.
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Desfechos

O desfecho priméario foi a mudanga no escore do SNOT-22 do momento basal até quatro
semanas. O SNOT-22 ¢ um questionario validado composto por 22 itens que avaliam sintomas
sinonasais, com escores variando de 0 a 110 (escores mais altos indicam maior gravidade) e

uma diferenca clinicamente importante minima (MDIC) de 14 pontos (12).

Os desfechos secundarios incluiram a gravidade dos sintomas relatados pelos pacientes por
meio de uma escala visual analogica (0—10 cm) para sintomas sinonasais globais (13). Como
atualmente ndo existe uma MDIC validada para uma EVA global sinonasal, adotamos um limiar
provisorio de 1 ponto na escala de 0 a 10. Esse limiar representa aproximadamente 10% da
escala total, consistente com MDICs estabelecidas para instrumentos EVA em outras condi¢des
respiratérias e baseadas em sintomas, além de proporcionalmente alinhado com a MDIC

validada do SNOT-22 (aproximadamente 11% da sua escala total) (14—16).

O escore endoscopico de polipos nasais foi avaliado em uma escala de 0 a 4 por narina (0—8 no
total). A pontuacao foi realizada por dois rinologistas independentes e cegos quanto a alocacao
dos grupos, utilizando gravacdes endoscdpicas revisadas centralmente. Além do valor numérico
do NPS, os avaliadores também forneceram um julgamento subjetivo de melhora entre os
diferentes momentos de avaliagdo. Uma mudanga de 1 ponto foi considerada a MDIC, em

consonancia com estudos prévios (17-19).

Por fim, o escore de Lund—Mackay foi avaliado por meio de tomografia computadorizada dos
seios paranasais realizada ao final da interven¢do, sendo pontuado por um avaliador
independente e cego quanto a alocacdo, em uma escala de 0 a 24, na qual escores mais elevados

indicam maior grau de opacificagdo dos seios paranasais (20).

Avaliagao de seguranca

A seguranca e a tolerabilidade foram avaliadas por meio do monitoramento de eventos

adversos, sinais vitais e exame fisico em todas as visitas do estudo.
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Analise estatistica

Todas as analises seguiram o principio de intencdo de tratar (intention-to-treat). Dados ausentes
foram imputados utilizando o método da ultima observagao carregada adiante (last observation

carried forward). As caracteristicas basais foram resumidas de forma descritiva.

A normalidade dos desfechos continuos foi avaliada pelo teste de Shapiro—Wilk; como os
desfechos (SNOT-22, VAS, NPS e CCCRC) ndo apresentaram distribui¢do normal, as
comparagdes entre os grupos quanto a mudanga do basal até a Semana 4 foram realizadas por
meio do teste de Mann—Whitney U. O teste do qui-quadrado foi utilizado para comparar a

proporg¢do de pacientes que atingiram a diferenca clinicamente importante minima (MDIC).

Para avaliar se caracteristicas demograficas e clinicas (idade, sexo, raga, asma, alergia
ambiental, sensibilidade & aspirina, profissdo e tabagismo) modificaram o efeito da intervengao
sobre os escores do SNOT-22, foram ajustados modelos de regressao linear multivariada para
desfechos continuos ¢ modelos de regressao logistica para desfechos binarios. Cada modelo
incluiu um termo de interacdo entre o grupo de tratamento e a covariavel de interesse. Efeitos

de intera¢do com p < 0,10 foram considerados indicativos de possivel modificacdo de efeito.

O célculo do tamanho da amostra foi baseado no SNOT-22, utilizando uma MDIC de 14 pontos
derivada da validagdo em portugués do Brasil (12), desvio-padrao de 21,95, a = 0,05 e poder
estatistico de 80%. Considerando uma taxa de perda de seguimento de 20%, foi estimada a

necessidade minima de 26 pacientes por grupo (7,21).

As analises foram realizadas no SPSS versdao 26 (IBM, Armonk, NY), sendo considerado

significativo p < 0,05, exceto para os termos de interagdo conforme descrito acima.
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Abstract

Background: The indication for nasal irrigation with corticosteroids after sinus surgery in
patients with Chronic Rhinosinusitis with Nasal Polyps (CRSwNP) is well established, as
surgery facilitates distribution throughout the sinonasal cavity. However, it remains unknown
whether this approach could also provide therapeutic benefit prior to surgery. This study aims
to compare the effect of budesonide versus saline nasal irrigation in surgically naive CRSwNP

patients.

Methods: A randomized, double-blind, placebo-controlled parallel-group study was conducted
in 52 patients with diffuse type 2 CRSwWNP with no previous sinus surgery. Patients were
randomized to receive either | mg budesonide or saline nasal irrigation twice daily for four
weeks. The primary outcome was the change in the 22-item Sinonasal Outcome Test (SNOT-
22). Secondary outcomes included the Visual Analogue Scale (VAS), Nasal Polyp Score (NPS),
and the Connecticut (CCCRC) olfactory test.

Results: A total of 52 patients were randomized (mean age 50.1 £ 12.9 years; 51.9% female).

The intention-to-treat (ITT) analysis showed that the budesonide nasal irrigation group
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demonstrated a significantly greater improvement in SNOT-22 (mean difference: 18.1 points
[95% CI: 3.4 to 32.8; p = 0.017]), VAS (mean difference 2.24 points [95% CI: 0.35 to 4.13; p
= 0.018]) and NPS (mean difference: 0.73 points [95% CI: 0.25 to 1.21]; p = 0.003). No

significant differences were observed between groups in CCCRC.

Conclusion: Budesonide nasal irrigation may be an important tool for controlling sinonasal
symptoms in patients with CRSwNP who are not candidates for sinus surgery or while awaiting

surgical treatment.

1. Background

Chronic rhinosinusitis with nasal polyps (CRSwNP) is an inflammatory disease of the upper
airways affecting approximately 2%—4% of the general population, associated with substantial
morbidity and a marked negative impact on quality of life. Management is challenging due to

high rates of refractoriness and recurrence [ 1-3].

Oral corticosteroids are considered the gold standard for medical treatment but are limited by
systemic side effects, restricting their use to short courses [4]. Intranasal corticosteroid sprays,
while safer, have limited efficacy in patients with extensive polyps because the small spray
volume and low penetration fail to adequately reach polyp surfaces and the inflamed sinonasal
mucosa [5]. Persistent symptoms despite medical therapy often lead to functional endoscopic
sinus surgery (FESS) to remove polyps, restore sinonasal ventilation and facilitate topical

steroid distribution [6].

High-volume, low-pressure nasal irrigation with corticosteroid diluted in isotonic saline is a
well-established adjunctive therapy after FESS. Surgery improves mucosal exposure, and the
larger drug volume enhances sinonasal deposition and local bioavailability compared with
sprays, allowing delivery to deeper recesses and polyp surfaces inaccessible to conventional
devices. These advantages translate into improved symptom control and reduced recurrence
without increasing systemic side effects, despite the higher administered dose. Theoretically,
patients who did not respond to clinical treatment with intranasal corticosteroid spray and who

would otherwise be referred for FESS could benefit from corticosteroid nasal irrigation, since
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the greater volume, dose, and distribution achieved through irrigation have been demonstrated
in patients who have already undergone surgery; but this intervention is still poorly studied [7—
10]. Therefore, this study aims to compare the effect of budesonide versus saline nasal irrigation
in surgically naive CRSwWNP patients, assessing short- term symptom improvement through

validated patient-reported outcome measures and objective assessments.

2. Methods

2.1 Study Design and Participants

This was a randomized, double-blind, placebo-controlled clinical trial designed to compare the
efficacy of isotonic saline nasal irrigation combined with budesonide (1 mg) versus placebo in
patients with CRSWNP who had never undergone endoscopic sinus surgery. Participants were
recruited from the outpatient clinic of the Department of Otolaryngology, Santa Casa de Sao
Paulo, between 2019 and 2024. The study protocol was approved by the Institutional Review
Board of Santa Casa de Sao Paulo (CAE 13229319.9.0000.5479), and written informed consent

was obtained from all participants.

2.2 Inclusion and Exclusion Criteria

Patients included in the study had a diagnosis of primary diffuse CRSwNP, according to EPOS
2020 criteria [3], which encompasses the phenotypes of eosinophilic CRS (eCRS) and allergic
which encompasses the phenotypes of eCRS and allergic fungal rhinosinusitis (AFRS).
Although central compartment atopic disease (CCAD) is also classified as a type-2 primary
diffuse CRS, it was not included. Aspirin-exacerbated respiratory disease (AERD), despite
being considered a secondary CRS phenotype, was also included. Inclusion criteria included a
minimum endoscopic nasal polyp score (NPS) of 2 in each nostril, a baseline Sino-Nasal
Outcome Test-22 (SNOT-22) score >30, and at least two of the following symptoms for a
minimum of 12 weeks: Nasal obstruction or discharge (anterior or posterior), facial pain or

pressure, and a reduced or lost sense of smell.

Exclusion criteria included prior endoscopic sinus surgery, pre- vious treatment with biologics
(anti-IgE, anti-IL-4, anti-IL-5), current use of immunosuppressive therapy, antibiotic use within

4 weeks prior to enrollment, or sinonasal disease associated with systemic conditions such as
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immunodeficiency, Churg— Strauss vasculitis, granulomatosis with polyangiitis, autoimmune
disease, or connective tissue disorders. Patients with anatomical abnormalities that could
prevent effective nasal irrigation (obstructive septal deviation, choanal atresia, or complete
nasal cavity obstruction by polyps), history of ocular herpes, pregnancy or breastfeeding,
known hypersensitivity to budesonide, glaucoma, or use of systemic or topical nasal
corticosteroids within 2 weeks prior to inclusion (or unwillingness to discontinue such
medications) were also excluded. In addition, patients unable or unwilling to provide informed

consent or comply with study procedures were not eligible.

Participants with asthma were allowed to continue their regular inhaled corticosteroid therapy;

however, any patient requiring systemic corticosteroids during the study was withdrawn.

2.3 Intervention

Following eligibility confirmation and completion of a washout period—2 weeks for any
intranasal corticosteroid sprays or 4 weeks for any systemic corticosteroids (oral, intravenous,
or intramuscular)—participants were randomized (1:1) to the intervention group (budesonide)
or the control group (placebo). Randomization was performed by a research pharmacy in blocks
of 10, with variable block sizes, using a computer-generated sequence. Only the pharmacist was

aware of group allocation; participants and study staff remained blinded throughout.

The intervention group received glycerinated budesonide solution 1% (0.5 mg/per drop), while
the control group received 5% glycerin solution identical in color, appearance, taste, and
packaging. The nasal irrigation formulation composed of 5% glycerin and 1% budesonide is
widely employed in clinical practice in Brazil, primarily due to its lower cost and greater

availability compared to other commercial preparations [11]. Solutions were stored at

controlled room temperature (15° C-30° C) in their original light- protected containers. Each
patient received a nasal irrigation kit containing one applicator bottle and 60 saline sachets. For
preparation, participants were instructed to fill the applicator with 240 mL of filtered water, add
one sachet and two drops of the assigned solution. Approximately half of the prepared volume
(120 mL) was irrigated into each nostril twice daily for four weeks at home. The first dose of
treatment was administered at the hospital under supervision to ensure correct technique and to
verify that no nasal obstruction would interfere with the administration. All study medications

and devices were provided free of charge.
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Participants attended follow-up visits at two and four weeks. At each visit, subjective and
objective outcomes were collected and adverse events were assessed. The following outcome
measures were obtained: SNOT-22, “Connecticut Chemosensory Clinical Research Center”
(CCCRC) smell test, visual analog scale (VAS), and NPS. Patients were permitted to miss no

more than one dose per week to remain in the study.

2.4 Outcomes

The primary endpoint was the change in SNOT-22 score from baseline to four weeks. The
SNOT-22 is a validated 22-item questionnaire assessing sinonasal symptoms, with scores
ranging from 0 to 110 (higher scores indicate greater severity) and a minimal clinically

important difference (MCID) of 14 points [12].

Secondary endpoints included patient-reported symptom severity using a Visual Analogue
Scale (VAS; 0-10 cm) for global sinonasal symptoms [13]. Since there is currently no validated
MCID for a global sinonasal VAS, we adopted a provisional threshold of 1 point on the 0—-10
scale. This threshold represents approximately 10% of the total scale, consistent with
established MCIDs for VAS instruments in other respiratory and symptom-based conditions,
and proportionally aligned with the validated SNOT-22 MCID (~11% of its total scale) [14—
16]. Endoscopic NPS was assessed on a scale from 0 to 4 per nostril (08 total). Scoring was
performed by two independent, blinded rhinologists using centrally reviewed endoscopy
recordings. In addition to the numerical NPS, review- ers provided a subjective judgment of
improvement between time points. A 1-point change was considered the MCID, consistent with
prior studies [17-19]. Finally, Lund—Mackay Score (LMS) was evaluated on sinus CT
performed at the end of the intervention, scored by an independent blinded reviewer on a scale

from 0 to 24, with higher scores indicating greater opacification [20].

2.5 Safety Assessment

Safety and tolerability were assessed by monitoring adverse events, vital signs, and physical
examination at all study visits.
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2.6 Statistical Analysis

All analyses followed the intention-to-treat principle. Missing data were imputed using last
observation carried forward. Base- line characteristics were summarized descriptively.
Normality of continuous outcomes was assessed with the Shapiro—Wilk test; as outcomes
(SNOT-22, VAS, NPS, CCCRC) were not normally distributed, between-group comparisons
of change from baseline to Week 4 were performed with the Mann—Whitney U test. The chi-
square test was used to compare the proportion of patients achieving the MCID. To assess
whether demographic and clinical characteristics (age, sex, race, asthma, environmental allergy,
aspirin sensitivity, profession, and smoking status) modified the effect of the intervention on
SNOT-22 scores, multivariable linear regression models were fitted for continuous outcomes
and logistic regression models for binary outcomes. Each model included an interaction term
between the treatment group and the covariate of interest. Interaction effects with p < 0.10 were
considered indicative of potential effect modification. Sample size estimation was based on the
SNOT-22, using an MCID of 14 points derived from the Brazilian-Portuguese validation [12],
a standard deviation of 21.95, a = 0.05 and 80% power. Considering a 20% dropout rate, a
minimum of 26 patients per group was required [7, 21]. Analyses were performed in SPSS v26
(IBM, Armonk, NY), with p < 0.05 considered significant, except for interaction terms as noted

above.

3. Results

3.1 Participants

Overall, 58 patients were recruited, of whom 52 underwent randomization (Figure 1). A total
of 43 patients completed the study — 26 in the budesonide group and 17 in the placebo group.
All patients were actively questioned about the use of rescue corticosteroids throughout the
entire follow-up period, and no patient reported having used them. Demographic and base- line

clinical characteristics were generally comparable between groups (Table 1).

Figure 1 | Patients Enrolled and Included in the Analysis
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Assessed for eligibility (n= 58)

Excluded (n= 6)
+ Not meeting inclusion criteria (n= 5)
+ Declined to participate (n= 1)

Randomized (n= 52)

! l

Randomized to receive placebo (n=26) Randomized to receive Budesonide (n=26)
+ Received placebo (n= 26) + Received Budesonide (n= 26)
Discontinued intervention (n=9) Lost to follow-up (n=0)

3 patients showed no improvement and decided to stop Discontinued intervention (n= 0)

2 showed improvement and decided to stop
2 did not explain the reason l

1 did not adapt to nasal irrigation

Analysed (n=26)
1 had pneumonia and used systemic corticosteroids + Excluded from analysis (n= 0)

l

Analysed (n=17 +9[TT)
+ Excluded from analysis (n=0)

TABLE 1 | Baseline demographic and clinical characteristics of
patients in the placebo and budesonide groups.

Placebo Budesonide
(n=26) (n=26)

Age, mean (SD) 46,5(12.1) 53,8(13.7)
Male sex, No. (%) 11(42.3) 14 (53.8)
White race, No. (%) 12 (46.2) 11(42.3)
African American race, No. (%) 5(19.2) 4(15.4)
Asian race, No. (%) 0(0) 1(3.8)
Asthma, No. (%) 13(50.0)  10(38.5)
Environmental allergy, No. (%) 16 (61.5) 18 (69.2)
Aspirin sensitivity, No. (%) 2(7,6) 3(1.5)
Profession with exposure to toxic 8(30.8) 7(26.9)
aerosols, No. (%)

Smoking, No. (%) 3(1L5) 3(1L.5)

Note: Data are presented as mean (standard deviation) for continuous variables
and number (percentage) for categorical variables.

3.2 Primary End Point (Table 2) Sinonasal Outcome Test (SNOT-22)
3.2.1 Sinonasal Outcome Test (SNOT-22)

After 4 weeks, the intention-to-treat analysis showed a mean improvement of —33.2 points [95%
CI: —38.7 to —27.6] in the budesonide group and —15.1 points [95% CI: —20.0 to —10.2] in the
placebo group (Figure 2). The between-group difference was 18.1 points [95% CI: 3.4 to 32.8;

p =0.017], significantly favor- ing budesonide. Clinically meaningful improvement, defined as
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exceeding the MCID, was observed in 19 of 26 patients (73.1%) in the budesonide group and
8 0f 26 (30.8%) in the placebo group (p = 0.049).

3.3 Secondary End Points (Table 2)

3.3.1 Visual Analog Scale

Patients treated with budesonide also showed greater benefit on VAS scores. After 4 weeks,
mean improvement was —3.53 points [95% CI: —5.1 to —1.94] in the budesonide group
compared with —1.29 points [95% CI: —2.48 to —0.97] in the placebo group, yielding a between-
group difference of 2.24 points [95% CI: 0.352 to 4.13; p = 0.018] (Figure 2). Clinically
significant improvement beyond the MCID was achieved by 20 of 26 patients (76.9%) in the
budesonide group and 13 of 26 (50.0%) in the placebo group (p = 0.044).

3.3.2 Nasal Polyp Score

Inter-rater reliability was strong (x = 0.805; p < 0.001). After 4 weeks, mean reduction in NPS
was —0.67 points [95% CI: —0.92 to —0.42] in the budesonide group versus —0.06 points [95%
CI: —0.33 to 0.21] in the placebo group. The mean between-group dif- ference was 0.73 points
[95% CI: 0.25to 1.21; p =0.003], confirming a statistically and clinically significant superiority
of budesonide over placebo (Figure 2). Clinically relevant improvement was observed in 20 of
26 patients (76.9%) in the budesonide group compared with 13 of 26 (50.0%) in the placebo
group (p = 0.04).

3.3.3 CCCRC Test

Changes in olfactory function, as measured by the CCCRC test, did not differ significantly
between groups. At 4 weeks, the mean improvement was +0.58 points [95% CI: —0.12 to 1.28]
in the budesonide group compared with +0.34 points [95% CI: —0.41 to 1.09] in the placebo
group, resulting in a between- group difference of 0.24 points [95% CI: —0.72 to 1.20; p = 0.63]
(Figure 2). While the difference was not statistically significant, a higher proportion of patients
in the budesonide group achieved improvement exceeding the MCID, 11 of 26 (42.3%) versus
6 of 26 (23.1%) in the placebo group (p = 0.139).
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3.3.4 Lund—Mackay Score

At the end of the 4-week treatment period, 23 patients in the budesonide group underwent
computed tomography, with a mean Lund—Mackay score of 15.7 [SD 2.4]. In the placebo group,
14 patients were evaluated, showing a mean score of 12.8 [SD 2.4]. The mean between- group
difference was 2.9 points [95% CI, —2.04 to 7.84; p = 0.25], suggesting greater disease severity

in the budesonide group.

3.3.5 Interaction Analysis

No significant interactions were observed between SNOT-22 outcomes and any of the
demographic or clinical characteristics evaluated (age, sex, race, asthma, environmental allergy,

aspirin sensitivity, profession, or smoking status).
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3.5 Discussion

This is the first double-blinded placebo controlled clinical trial to evaluate the efficacy nasal
irrigation with budesonide in patients with diffuse CRSwNP who had not undergone FESS.
Budesonide irrigation demonstrated superiority over placebo in improving sinonasal symptoms,

as evidenced by significant reductions in SNOT- 22 and VAS scores after 4 weeks of treatment,
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as well as a reduction in polyp size. This improvement was observed both in the mean
differences between groups and in the proportion of patients achieving an MCID. These
findings support the concept that corticosteroid irrigations are effective not only in
postoperative patients with wide paranasal sinus exposure, as previously established in the

literature, but also as a therapeutic option for surgically naive patients with CRSwNP [7, 8, 10]

Adherence to treatment was excellent in the budesonide group, with no dropouts, whereas nine
patients in the placebo arm dis- continued due to lack of response. These findings underscore
not only the clinical efficacy but also the tolerability and acceptance of budesonide irrigation.
Safety outcomes were consistent with previous reports, with adverse events generally mild,

transient, and comparable between groups [8, 20, 21].

The interaction analyses indicated that demographic and clin- ical characteristics, including
polyp size, asthma, and aspirin intolerance, did not significantly modify the treatment effect.
This suggests that the benefits of budesonide nasal irrigation are consistent across patient

subgroups, supporting its broad applicability in clinical settings.

Importantly, the study population was homogeneous, including only patients with moderate-
to-severe CRSwWNP without prior FESS, thereby overcoming limitations of previous trials that
enrolled heterogeneous populations, such as those combining patients with CRS with and
without polyps, or with and without previous sinus surgery [8, 10, 17, 20]. Moreover, it is
noteworthy that, although AFRS was included among the eligibility criteria, no patients with
this condition were screened or enrolled in the study, reinforcing the homogeneity of the

analyzed population.

The nasal irrigation formulation composed of 5% glycerin and 1% budesonide is widely
employed in clinical practice in Brazil, primarily due to its lower cost and greater availability
compared to other commercial preparations. This characteristic supports its adoption as a viable
therapeutic alternative in different healthcare settings, particularly in contexts where

accessibility is a determining factor for treatment adherence [11].

Several limitations should be acknowledged. The relatively short follow-up period (4 weeks)
prevents conclusions regarding the durability of symptom improvement or long-term reduction

in surgical requirements. The post-treatment CT scores (Lund— Mackay) in the budesonide
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group were slightly higher than those in the control group. Since pre-intervention imaging was
not performed for ethical reasons, it is not possible to determine whether this difference was
already present at baseline. Never- theless, the higher LMS score in the budesonide group
should not be interpreted as treatment-related worsening, as there were no dropouts in this group
and the clinical outcomes — SNOT-22, VAS, and NPS — showed greater improvement with
budesonide than with placebo. Therefore, the radiological difference may reflect unmeasured
baseline disparities or selective attrition in the placebo group, rather than a negative effect of
the intervention. Finally, we used the value of 1 point as the MCID for the VAS because it
represents a provisional threshold, supported by previous methodological studies and
extrapolations from related instruments, given that no formally established MCID exists for
global VAS in CRSwNP. Importantly, the improvements observed in our study exceeded this
threshold by a wide margin, reinforcing the clinical relevance of the effects found. Despite these
limitations, the study has important clinical implications. Many patients with CRSwNP face
barriers to surgery—whether due to medical contraindications, socioeconomic factors, or long
waiting times. Budesonide nasal irrigation represents a safe, effective, and accessible alternative
for symptom control in these scenarios. By demonstrating rapid and meaningful symptom
improvement, this intervention may reduce patient burden while awaiting surgical treatment

and potentially delay or reduce the need for more invasive procedures [3, 22].

4. Conclusion

Budesonide nasal irrigation is an effective, well-tolerated therapy for non-operated CRSwNP
patients, improving quality of life and reducing polyp size. These findings support its use as a
practical and evidence-based option in both primary management and in patients for whom

surgery is not immediately feasible.
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Consideracoes finais

Este ¢ o primeiro ensaio clinico duplo-cego, controlado por placebo, a avaliar a eficacia da
irrigacdo nasal com budesonida em pacientes com rinossinusite cronica difusa com poélipos
nasais que nao haviam sido submetidos a cirurgia endoscopica funcional dos seios paranasais.
A irrigacdo com budesonida demonstrou superioridade em relagdo ao placebo na melhora dos
sintomas sinonasais, evidenciada por reducdes significativas nos escores do SNOT-22 e da
EVA apo6s 4 semanas de tratamento, além de reducdo do tamanho dos pdlipos. Essa melhora
foi observada tanto nas diferencas médias entre os grupos quanto na propor¢ao de pacientes que
atingiram a minima diferenca de importancia clinica (MDIC). Esses achados reforcam que as
irrigacdes com corticosteroides podem desempenhar um papel terapéutico relevante ndo apenas
no cendrio pds-operatério, amplamente descrito na literatura, mas também em pacientes com

RSCcPN ainda nao submetidos a cirurgia.

A adesdo ao tratamento foi excelente no grupo da budesonida, sem perdas de seguimento,
enquanto nove participantes no grupo placebo ndo completaram o estudo ao longo do periodo
de acompanhamento. Embora nao seja possivel atribuir de forma definitiva os motivos dessas
interrupgdes, esse achado pode refletir, ao menos em parte, diferencas na percep¢do de
beneficio clinico entre os grupos. Em conjunto, esses resultados sugerem boa tolerabilidade e

aceitacdo da irriga¢do nasal com budesonida.

Os desfechos de seguranga foram consistentes com relatos prévios da literatura, com eventos
adversos geralmente leves, transitorios e comparaveis entre os grupos. Optamos por nao realizar
dosagem de cortisol sérico ou afericdo de pressdo intra-ocular uma vez que, na literatura, sao
solidos os trabalhos que realizaram tais medidas para averiguar presenca de efeitos adversos,

em doses e via de administracdo similares, porém, por tempo prolongado (12 a 24 meses).

As andlises de interacdo indicaram que caracteristicas demograficas e clinicas, incluindo
tamanho dos pdlipos, presenca de asma e intolerdncia a aspirina, ndo modificaram
significativamente o efeito do tratamento. Esses resultados sugerem que o beneficio observado
com a irrigacdo nasal com budesonida tende a ser consistente entre diferentes subgrupos

clinicos, o que reforca sua aplicabilidade na pratica clinica.
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E importante destacar que a populacdo do estudo foi homogénea, incluindo exclusivamente
pacientes com RSCcPN moderada a grave sem cirurgia prévia, superando limitagcdes de estudos
anteriores que incluiram populacdes heterogéneas, como pacientes com rinossinusite cronica
com e sem polipos, ou com e sem cirurgia prévia dos seios paranasais. Além disso, embora a
rinossinusite fungica alérgica estivesse incluida entre os critérios de elegibilidade, nenhum
paciente com essa condi¢do foi identificado ou incluido no estudo, reforcando ainda mais a

homogeneidade da populagdo analisada.

A formulagao de irrigagdo nasal composta por glicerina a 5% e budesonida a 1% ¢ amplamente
utilizada na pratica clinica no Brasil, principalmente devido ao menor custo e maior
disponibilidade em comparacdo com outras preparacdes comerciais. Essa caracteristica
favorece sua adogdo como uma alternativa terapéutica vidvel em diferentes contextos de satde,
especialmente em cenarios em que a acessibilidade ¢ um fator determinante para a adesdo ao

tratamento.

Algumas limitagdes devem ser reconhecidas. O periodo relativamente curto de seguimento (4
semanas) impede conclusdes sobre a durabilidade da melhora dos sintomas ou sobre um
possivel impacto de longo prazo na necessidade de intervengao cirurgica. Estudos com maior
tempo de acompanhamento sdo necessarios para avaliar a manuten¢ao dos beneficios clinicos

observados e o papel dessa estratégia no manejo longitudinal da doenga.

Além disso, estudos recentes tém investigado diferentes formas de administragdo de
corticosteroides tOpicos em pacientes com rinossinusite cronica. Luz-Matsumoto et al.
compararam a aplicacdo de 1000 pg/dia de budesonida por spray nasal e por irrigagdo,
observando melhora dos escores endoscopicos no grupo que utilizou spray, sem diferenca
significativa entre 0s grupos no SNOT-22.
Esses achados, entretanto, ndo excluem a irrigacdo nasal com budesonida como alternativa
terapéutica plausivel. Em primeiro lugar, a dose de 1000 pg/dia é substancialmente superior a
dose maxima tradicionalmente recomendada para rinite alérgica (até 256400 pg/dia,
dependendo da formulagdo), e o estudo ndo teve como objetivo primario avaliar absor¢ao
sistémica ou eventos adversos relacionados a essa exposi¢do mais elevada. Assim, embora a
dose total administrada tenha sido idéntica nas duas modalidades, o comportamento

farmacocinético pode nao ser equivalente.

Juliana P Sant Ana

35



Na irrigag@o nasal, a medicagdo ¢ diluida em grande volume de solucao salina, sendo que mais
de 90% do volume instilado — e, consequentemente, parte expressiva da budesonida — ¢
eliminada apo6s o procedimento. Dessa forma, a fragdo efetivamente retida na mucosa nasal
tende a ser menor do que aquela depositada por meio do spray pressurizado, no qual a
medicacdo ¢ administrada em pequeno volume e com maior potencial de permanéncia local.
Essa diferenga na deposi¢do e retencdo pode ter contribuido para o melhor desempenho
endoscopico observado no grupo do spray, mesmo com dose nominal idéntica.
Adicionalmente, a auséncia de um grupo controle sem corticosteroide impede determinar a
magnitude do efeito absoluto de cada estratégia, diferentemente do desenho adotado em nosso
estudo. Assim, os resultados devem ser interpretados como complementares, contribuindo para
a compreensao das diferentes abordagens terapéuticas.
Esses dados também abrem perspectivas para investigacdes futuras, como a comparagdo da
irriga¢do nasal com budesonida em dose convencional (por exemplo, 400 pg/dia), cujo perfil
de seguranca ¢ mais bem estabelecido; ou a avaliagdo sistematica do perfil de seguranca do
spray nasal em doses elevadas, como 1000 pg/dia, particularmente no que se refere a absor¢ao

sistémica e possiveis efeitos no eixo hipotalamo-hipofise-adrenal.

Interessante notar que os escores tomograficos pos-tratamento no grupo da budesonida foram
ligeiramente maiores do que no grupo controle. Como exames de imagem pré-intervencao nao
foram realizados por razdes éticas, ndo ¢ possivel determinar se essa diferenca ja estava presente
no momento basal. No entanto, o escore LMS mais elevado no grupo da budesonida ndo deve
ser interpretado como piora relacionada ao tratamento, uma vez que ndo houve perdas de
seguimento nesse grupo e os desfechos clinicos — SNOT-22, EVA e NPS — demonstraram
melhora significativa ao longo do acompanhamento no grupo tratado com budesonida. Assim,
a diferenca radioldgica observada pode refletir variagdes basais ndo mensuradas ou possiveis
efeitos das perdas ocorridas no grupo placebo, e ndo necessariamente um impacto negativo da

intervencgao.

Por fim, utilizamos o valor de 1 ponto como MDIC para a EVA por representar um limiar
provisorio, sustentado por estudos metodologicos prévios e extrapolacdes de instrumentos
relacionados, considerando que ndo existe uma MDIC formalmente estabelecida para EVA
global em RSCcPN. E importante destacar que as melhoras observadas em nosso estudo

ultrapassaram amplamente esse limiar, refor¢cando a relevancia clinica dos efeitos encontrados.
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O presente estudo traz implicagdes clinicas importantes, muitos pacientes com RSCcPN
enfrentam barreiras para a realizagdo de cirurgia, seja por contraindicagdes médicas, fatores
socioecondmicos ou longos tempos de espera nos sistemas de saude. Nesse cenario, estratégias
terapéuticas eficazes e acessiveis antes da intervencao cirirgica assumem grande relevancia. A
irrigac¢do nasal com budesonida mostrou-se uma alternativa segura, bem tolerada e associada a
melhora clinica significativa em curto prazo. Ao focar especificamente em pacientes ainda nao
submetidos a cirurgia, este estudo contribui para preencher uma lacuna relevante na literatura e
refor¢a o potencial papel da irrigagdo com corticosteroides como parte do manejo clinico

otimizado da rinossinusite cronica com polipos nasais.

Conclusao

A irrigacdo nasal com budesonida melhorou significativamente a qualidade de vida e reduziu o
tamanho dos pélipos em pacientes com rinossinusite cronica com polipos nasais sem cirurgia
prévia. Trata-se de uma alternativa terapéutica segura, eficaz e acessivel, particularmente valiosa
para pacientes que ndo sdo candidatos cirurgicos ou que enfrentam longos periodos de espera

para FESS.
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Figura 1. Pacientes recrutados e incluidos na analise.

Triados (n= 58)

Excluidos (n= 6)

A Nio completavam critério de inclusao
| (n=5)

+ Desistiram de participar (n=1)
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:

v

Grupo Placebo (n=26)

v

Grupo Budesonida (n=26)

Descontinuaram a intervengdo (n= 9)

5 pacientes ndo apresentaram melhora e optaram por
interromper

2 ndo explicaram a razdo

1 ndo se adaptou a irrigagao nasal

1 teve pneumonia e utilizou corticéide sistémico

Descontinuaram a intervencio (n=0)

Analisados (n= 26)
+ Excluidos da analise (n=0)

l

Analisados (n=17 +91TT)
+ Excluidos da andlise (n=0)

ITT: principio da intengdo de tratar. Dados ausentes foram imputados pelo método de ultima

observagdo carregada.
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Tabela 1. Caracteristicas clinicas e demograficas basais dos pacientes

Placebo

(n=26)
Idade, média (DP) 46,5 (12,1)
Sexo masculino, n (%) 11 (42,3)
Raca branca, n (%) 12 (46,2)
Raca negra, n (%) 5(19,2)
Raga asiatica, n (%) 0 (0)
Asma, n (%) 13 (50,0)
Alergia ambiental, n (%) 16 (61,5)
Sensibilidade a aspirina, n (%) 2(7,7)
Profissdo com exposi¢cdo a aerossois toxicos, n (%) 8 (30,8)
Tabagismo, n (%) 3(1L5)

Tabela 2. Efeitos Adversos

Efeitos Adversos, n (%) Placebo
(n=26)
Evento adverso (total) 14 (53,8%)
Epistaxe 0 (0%)
Tosse 2 (7,7%)
Otalgia 3 (11,5%)
Reagdes cutaneas 0 (0%)
Nausea 1 (3,8%)
Taquicardia 1 (3,8%)
Irritagdo nasal 2 (7,7%)
Cefaleia 1 (3,8%)
Outros 7 (26,9%)
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Budesonida
(n=26)
53,8 (13,7)
14 (53,8)
11 (42,3)
4 (15,4)
1(3,8)
10 (38.,5)
18 (69,2)
3(11,5)
7 (26,9)
3(11,5)

Budesonida (n=26)

15 (57,7%)
1 (3,8%)
2 (7,7%)

3 (11,5%)
2 (7,7%)
1 (3,8%)

0 (0%)
2 (7,7%)
5(19,2%)
6 (23,1%)
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Tabela 3. Desfechos primario e secundarios em pacientes com rinossinusite cronica com pélipos nasais (CRSwNP) tratados com irrigacio
nasal com budesonida versus placebo.

Basal, Média Budesonida Basal, Média Placebo
(SD) (n=26) Diferenga ap6s 4 (D) L=, Diferenga ap6s 4 Diferenca absoluta Valor
Semana 4 s, (257 CL) Semana 4, semanas, (95% CI) Budesonida vs Controle, dep
Média (SD) Média (SD) LS Média (95% CI)
Desfecho primario
SNOT 22 63,4 (19,5) 30,3 (23,7) -33,15 (44,84 a 66,5 (22,3) 51,4 (26,3) -15,08 (25,20 a 18,07 (3,37 a 32,77) 0,020
-21,47) -4,95)
Desfechos
secundarios
EVA 74,3 (18,1) 39,0 (30,2) -3527(-51,13 a 83,6 (16,6) 70,7 (28,8) -12,88 (24,80 a -22,39 (-41,26 a -3,52) 0,018
-19,41) -0,97)
NPS 6,83 (1,01) 6,16 (1,24) -0,67 (-1,0920,25) 6,52 (0,78) 6,58 (0,83) 0,06 (-0,23 a 0,35) -0,73 (-1,21 a -0,25) 0,003
CCCRC 1,72 (1,99) 2,64 (2,49) 0,92 (0,23 a 1,62) 1,40 (1,93) 2,09 (2,63) 0,68 (-0,06 a 1,42) 0,24 (-1,20 a 0,72) 0,565
LMS * - 15,7 (2,4) - - 12,8 (2,4) - 2,90 (-2,04 a 7,84) 0,250

Os valores sao expressos como diferenga média (IC 95%). SNOT-22: Sino-Nasal Outcome Test-22; EVA: Escala Visual Analdgica; CCCRC: Teste Olfatorio de
Connecticut;LMS: Escore de Lund—Mackay (*Tomografia computadorizada dos seios paranasais realizada apos 4 semanas de intervengdo; 23 pacientes no grupo
budesonida e 14, no grupo placebo).



Figura 2. Evolucdo dos escores SNOT-22 ao longo de 4 semanas de tratamento em pacientes

com RSCcPN tratados com irrigacdo nasal com budesonida versus placebo.
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As barras de erro representam o intervalo de confianga de 95% (IC 95%). A diferenca entre os
grupos na semana 4 foi estatisticamente significativa (p = 0,020).



Figura 3. Evolucao dos escores EVA ao longo de 4 semanas de tratamento em pacientes com

RSCcPN tratados com irrigacdo nasal com budesonida versus placebo.
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VAS (0-10)
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As barras de erro representam o intervalo de confianga de 95% (IC 95%). A diferenca entre
0s grupos na semana 4 foi estatisticamente significativa (p = 0,018).
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Figura 4. Evolugdo dos escores NPS ao longo de 4 semanas de tratamento em pacientes com

RSCcPN tratados com irrigacdo nasal com budesonida versus placebo.
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As barras de erro representam o intervalo de confianca de 95% (IC 95%). A diferenca entre os
grupos na semana 4 foi estatisticamente significativa (p = 0,003).
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Figura 5. Evolucgdo dos escores CCCRC ao longo de 4 semanas de tratamento em pacientes

com RSCcPN tratados com irrigacdo nasal com budesonida versus placebo.
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As barras de erro representam o intervalo de confianca de 95% (IC 95%). A diferenca entre os

grupos na semana 4 nao foi estatisticamente significativa (p = 0,5635).
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cluding spaces), and must identify a minimum of five key
words (5-10), not in the title but taken from Index Medi-
cus, that will highlight the subject matter of the article. Any
funding sources for the study (whether financial or in-kind)
and any authors’ financial disclosures and conflict of in-
terest should be listed on this page as well as in the cover
letter. No financial disclosures should be noted as well.

Abstract
Abstracts must be 250 words or less, and should be
intelligible without reference to the text. Abstracts must be
organized into four sections: Background, Methods,

Results and Conclusions. Purpose of the study should be
included in Background and sample sizes must be included
in Methods.

References

References should be numbered consecutively according to
the order in which they are cited in the text. A reference
cited only in a table or figure is numbered within the se-
quence established by the first mention of that table or
figure in the text.

References must be current. Use of references more than
10 years old is discouraged unless they are classic or unique
works. Authors must verify all references. The reference list
should follow the text of the manuscript. Follow the AMA
Manual of Style (10th ed.) for reference formatting and
punctuation.

In the reference list, abbreviate names of journals accord-
ing to MEDLINE/Index Medicus. For five or more authors,
list the first three names followed by “et al.” Please note
the following examples for format and punctuation:

Journal
1. Kobler JB, Chang EW, Zeitels SM, et al. Dy-
namic imaging of vocal fold oscillation with four-
dimensional optical coherence tomography. Laryn-
goscope 2010; 120:1354-1362.

Book
2. Kay AB, Kaplan AP, Bousquet ], et al. Allergy and
Allergic Diseases. 2nd ed. Hoboken, NJ: Wiley-
Blackwell; 2009.

Chapter in a book
3. Corrigan C. T Cells and Cytokines in Asthma and
Allergic Inflammation. In: Kay AB, Kaplan AP, Bous-
quet J, et al., eds. Allergy and Allergic Diseases. 2nd
ed. Hoboken, NJ: Wiley-Blackwell; 2009:48-82.

Web site
4. Health on the Net Foundation. Health on the
Net Foundation code of conduct (HONcode)
for medical and health Web sites. Available
at: http://www.hon.ch/HONcode/Conduct.html. Ac-
cessed August 26, 2008.
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Tables

Tables must be created using the table tool in Word (DOC
or RTF). Each table must be in a separate file, and the files
should be named by table # (i.c, table 1, table 2, etc.).
Number the tables consecutively in the order in which they
are cited in the text. Include a brief descriptive title for each
table. Do not use bulleted lists in tables. Do not embed
tables in the manuscript text.

Figures and lllustrations
Authors are encouraged to submit their figure files in color.
There is no charge associated with color figures.

Number figures consecutively according to the order in
which they are cited in the text. The figures should imme-
diately follow the tables in the manuscript. Each file must
contain a single figure and be named by figure # (i.c., figure
1, figure 2, etc.). Files containing individual panels will not
be accepted. Figures must be in TIFF or EPS format. Do
not embed figures in the manuscripe text.

Figures (line art): Electronic Formatting

¢ Each figure should be saved in a scparate file.

® Text/labeling within figures should be in 9 pt Arial
font, to ensure readability in print.

® All figures submitted clectronically must be saved as
TIFF or EPS files.

® The following resolutions are required to ensure
print quality: 1200 dpi for line art; 300 dpi for
halftones/color (CMYK); 600 dpi for combination
halftones/color.

Videos

Video file size limitations: Files may be no larger than 50
MB.

General Information: When submitting manuscripts on-
line, authors must indicate whether the article has an
accompanying video. Video must be submitted with
manuscripts online in a digital format. If an article in-
cludes video, the upper right corner of the title page of the
manuscript must be marked “Video is part of ms.” Videos
are limited to one and a half minutes in length or uploaded
as 3 separate videos at 30 seconds each. Formal approval 1s
needed from the editorial office for longer videos. Authors
must also supply, as part of the manuscript, a video legend
for the video clip. If the author does not have the capacity
to generate an electronic video, the author may contact the
editorial office for assistance.

Content: Video content should be edited to illustrate the
key findings in a concise and informative manner. Legends
for the video segments should be placed at the end of the ar-
ticle and should concisely and sequentially describe what 1s
seen in the video so that it can be readily understood by the
viewer. Do not repeat explanatory material that is already
in text. The video should be of high quality (both in content
and visibility). The video should be edited to ensure max-

imal efficiency and make the specific point; particularly, it
should demonstrate the features described in the text of the
manuscript. In addition, the video should be labelled and
should directly follow the sequence and content of the video
legend. The use of text and/or special transition effects be-
tween the titles, subtitles and video segments is permitted.
The video you submit should be the final product that will
be published with the article. The Editors reserve the right
to request additional video editing by the authors {which
may delay publication).

Patient Privacy and Informed Consent: Authors should
review the ICMJE section on Ethical Considerations in the
Conduct and Reporting of Research: Privacy and Confiden-
tiality  hetp://www.icmje.org/recommendations/archives/
2005 .urm.pdf) before submitting their manuscript. Patients
have a right to privacy that should not be violated without
informed consent. Information (eg, names, initials, pho-
tographs, etc.) that can identify a patient should not be sub-
mitted until written informed consent has been provided. A
Patient Consent form is available at “hetp/fonlinclibrary.
wiley.com/journal/10.1002/(ISSN)1531-4995/homepage/
PATIENT_CONSENT_FORM_PHOTOGRAPHS.pdf”.
This form can can be submitted with the manuscript. Any
photos of patients must include a black box over the cyes
to prevent identification.

The submission of figures that do not conform to journal
requirements will cause a delay in publication.

International Forum of Allergy ¢& Rhinology reserves the
right to resize and/or crop photographs to fit the journal’s
format where appropriate.

Manuscript Types

Original Research

Rescarch Articles. Resecarch articles are generally 3500
words or fewer, exclusive of tables, figures, and references,
and include Introduction, Materials and Methods, Results,
Discussion, and Conclusion sections conforming to stan-
dard scientific reporting style. The introduction should in-
clude a succinct summary of the known literature in the
area and a rationale for and justification of the purpose of
the study and why the experimental question and hypothe-
sis are important or novel. Whenever possible, information
on why the study is important for the practicing clinician
should be provided. In the Methods and Results sections,
detailed information on statistics should be provided such
as name of statistical test, whether tests were one- or two-
tailed, test used for each set of data, and correction factors,
if any, for multiple comparisons. Data and figures should
present or reflect standard deviations rather than standard
crror of means. All significant and relevant non-significant
results must include test values, degree(s) of freedom, and
probability. The Discussion section should include a clear
exposition of the clinical and scientific importance of the
study. Articles should strive to highlight the clinical mean-
ing of the constructs and results as opposed to their method-
ological and mechanistic implications. Conclusions must be
clearly justified from the study. Videos are encouraged. We
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allow three video files no longer than 30 seconds each or
one video at one and a half minutes in length. Connected
and continually-playing segments are allowed within each
video file. In exceptional cases, a longer segment may be
considered with prior permission of one of the editors.

Ask the Experts

‘Ask the Experts’ 1s an online commentary column which
allows the readership to ask questions regarding of the Jour-
nal Editorial Board and other leading experts within the
field. Submissions should be no more than 250 words but
may also include up to § references. The submission may
not be directed to a particular individual, but rather should
be directed to the Editor. The questions must be problem-
specific and not patient-specific, and a decision whether to
accept a question and to solicit a response will be made
based upon the level of interest to the broader rhinology
and allergy community. Selected questions and responses
will be published in the print version of the Journal.

Specialty Techniques

Specialty Techniques are short articles describing inno-
vative solutions to clinical problems within the field of
rhinology and allergy. Practical value to the readership,
originality and quality of illustrations (when appropriate)
are essential ingredients, and it is recommended that the
manuscripts be accompanied by short video or multime-
dia presentations that will be accessible to the reader, pro-
viding additional information through the journal website.
Specialty techniques articles are generally limited to no
more than 6 double spaced pages and an abstract is not re-
quired. Videos are encouraged. We allow three videos files
no longer than 30 seconds each or one video at one and a
half minutes in length. Connected and continually-playing
segments are allowed within each video file. In exceptional
cases, a longer segment may be considered with prior per-
mission of one of the editors.

Editorials
Editorials are usually solicited; however, unsolicited edito-
rials may be considered in some cases. Topics usually relate
to the content of an article featured in the 1ssue. Editorials
are four to six double-spaced pages in length.

Letters to the Editor

Letters to the Editor are intended as rapid, timely discus-
sion of recent articles published in International Forum of
Allergy & Rhbinology. Publication is at the discretion of
the Editors. Unlike International Forum of Allergy & Rhi-
nology, Letters to the Editor do not undergo peer review.
We therefore do not consider Letters to the Editor to be
short International Forum of Allergy & Rbinology arti-
cles. Letters to the Editor are not a medium for any of the
following:

* Requests for medical advice, consultation, or assis-

tance

* Dissemination of unpublished research data (includ-
ing figures or tables), hypotheses, or case reports

¢ Comments that advertise or promote specific com-
mercial interests

¢ Comments that promote specific political or reli-
glous viewpoints

¢ Comments that are obscene, rude, libelous, or in-
flammatory

¢ Comments that are anonymous or written under a
pseudonym

¢ Comments that are not directly relevant to a recent
International Forum of Allergy & Rhinology article

e Comments that are incomprchensible or are not
written in English

Letters to the Editor should be no longer than 1000
words (including references) and should cite no more than
10 references. Letter to the Editor authors must observe
any licenses or copyrights on original material, are entirely
responsible for the accuracy of the content, and must dis-
close any potential conflicts of interest. Submitting authors
are required to provide a valid name and email address,
which will be published with their Letter. Letters are ac-
knowledged upon receipt, but Letter authors will not be
consulted before publication. All submitted Letters become
property of the American Rhinologic Society and the Amer-
ican Academy of Otolaryngic Allergy, and may be edited
by the editorial office for clarity or length.

Peer-review Process

Manuscripts that adhere to submission guidelines are ini-
tially reviewed by the Editor of International Forum of Al-
lergy & Rhbinology. Manuscripts qualifying for peer-review
are sent to at least two expert reviewers. The corresponding
author will receive all editorial communications regarding
the status of the manuscript, revisions, and reviews. All re-
visions and the dissemination of the reviewers' comments
and other manuscript information to co-authors are the
corresponding author’s responsibility.

Pre-submission Requirements:
Unsolicited Manuscripts

International Forwm of Allergy & Rhinology requires all
pre-submissions to contain an article outline and abstract
for review by the Editors before any unsolicited manuscript
can be submitted for peer-review. All pre-submissions that
do not contain this information will be returned without re-
view. Pleasc e-mail an abstract, full author list, manuscript
length, and information about the author to the Editorial
Office for consideration (see Editorial Office contact infor-
mation below).

Submission Guidelines

Material submitted to International Forum of Allergy &
Rbinology must be original and not published or submitted
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for publication elsewhere. Copies of any related in press
publications should accompany manuscripts submitted to
International Forum of Allergy & Rhinology.

Online Submission Procedure
International Forum of Allergy & Rbinology uses Schol-
arOne Manuscripts {formerly known as Manuscript Cen-
tral), a Web-based, peer-review tracking system, for online
submission of all manuscripts.

Authors are required to submit the following manuscript
information online using ScholarOne Manuscripts:

® corresponding author’s contact information (a valid
e-mail address is required)

manuscript title

abstract

cover letter

suggested reviewers/reviewers not to use
keywords

acknowledgments

Once a manuscript has been submitted online, an e-
mail acknowledgment will be sent. Authors can check
the status of a manuscript at any time by logging on to
ScholarOne Manuscripts.

Page Proofs (for Accepted Articles only)

Page proofs are received by the corresponding author di-
rectly from the publisher (via e-mail) and must be returned
within 48 hours of receipt. Make any corrections to the ar-
ticle using Adobe PDF markup tools and e-mail the proof
corrections to the contact person provided within 48 hours.
It 1s the corresponding author's responsibility to consult
with co-authors regarding the proofs. Substantial author
revisions during this stage of production may incur addi-
tional costs, which must be borne by the authors. Excessive
corrections must be reviewed and authorized by the Edito-
rial Office.

Definition of Authorship
The journal's definition of what qualifies as authorship
is based on the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals, established by the Inter-
national Committee of Medical Journal Editors (ICM]JE).
Authors are those who have contributed to the conception
and design of the article, the acquisition of data, or the
analysis and interpretation of data, as well as the writing of
the article or the revision of its content; and have read and
approved the final version of the article before submission.

Copyright
If your paper is accepted, the author identified as the formal
corresponding author for the paper will receive an email
prompting them to login into Author Services; where via the
Wiley Author Licensing Service (WALS) they will be able
to complete the license agreement on behalf of all authors
on the paper.

For authors signing the copyright transfer agree-
ment

If the OnlineOpen option is not selected, the correspond-
ing author will be presented with the copyright transfer
agreement {(CTA) to sign. The terms and conditions of the
CTA can be previewed in the samples associated with the
Copyright FAQs below:

CTA Terms and Conditions http-//authorservices.wiley.
com/bauthor/fags.copyright.asp

For Authors Choosing OnlineOpen

Choosing OnlineOpen makes your article open access
and freely available to all on Wiley Online Library, includ-
ing those who don't subscribe to the journal. OnlineOpen
fulfills funding agency mandates that require grantees to
archive the final version of their article. Wiley will also de-
posit your OnlineOpen article in PubMed Central and PMC
mirror sites. The cost for OnlineOpen is usually US$3,000,
which can be paid by the author, the author's funding
agency, or the author's institution.

Authors choosing OnlineOpen will retain copyright in
their articles and will be offered a choice of creative com-
mons licenses listed below (OAA):

e Creative Commons Attribution Non-Commercial
License OAA

¢ Creative Commons Attribution Non-Commercial -
NoDerivs License OAA

To preview the terms and conditions of these open
access agreements please visit the Copyright FAQs
hosted on Wiley Author Services htep://authorservices.
wiley.com/bauthor/fags_copyright.asp and wvisit hetpe//
www.wileyopenaccess.com/details/content/12f25db4c87/
Copyright-License.heml.

If you select the OnlineOpen option and your research
1s funded by The Wellcome Trust and members of the
Rescarch Councils UK (RCUK) you will be given the
opportunity to publish your article under a CC-BY license
supporting you in complying with Wellcome Trust and Re-
search Councils UK requirements. For more information on
this policy and the Journal’s compliant self-archiving policy
please visit: htep:/fwww.wiley.com/go/funderstatement.

For RCUK and Wellcome Trust authors click on the link
below to preview the terms and conditions of this license:
Creative Commons Attribution License OAA

To preview the terms and conditions of these open
access agreements please visit the Copyright FAQs
hosted on Wiley Author Services http://authorservices.
wiley.com/bauthor/fags_copyright.asp and wvisit hetp//
www.wileyopenaccess.com/details/content/12f25db4c87/
Copyright-License.heml.

Note to Contributors on Deposit of Accepted
Version

Authors are permitted to self-archive the peer-reviewed
(but not final) version of the Contribution on the
Contributor's personal website, in the Contributor’s
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company/institutional  repository or archive, and
in certain not for profit subject-based repositories
such as PubMed Central as listed at the following
website:  http//olabout.wiley.com/WileyCDA/Section/id-
820227 html, subject to an embargo period of 12 months
for scientific, technical and medical (STM) journals and 24
months for social science and humanities (SSH) journals
following publication of the final Contribution. There
are separate arrangements with certain funding agencies
governing reuse of this version as set forth at the following
website: htepi/fwww.wiley.com/go/funderstatement.  The
Contributor may not update the accepted version or
replace it with the published Contribution.

Disclosures
Authors are required to disclose all relevant financial sup-
port and potential conflicts of interest in their cover letter,
and on the title page. If there are no financial disclosures
from any authors, this should be stated as well. In addi-
tion, authors have an ethical responsibility to ensure all
research discussed in their work is credible and data are
accurate prior to publication. Authors must also clearly
identify, within the manuscript, any discussion of investi-
gational or “off-label” use of drugs or medical devices. The
authors will be required to submit such disclosures when
submitting their manuscript using ScholarOne Manuscripts

{formerly known as Manuscript Central).

Acknowledgments

All others who contributed to the work should be listed
under Acknowledgments. This includes people who pro-
vided purely technical help, writing assistance, or general
support.

All financial support should be clearly acknowledged
in the manuscript, as well as any details regarding the
role of the funding organization in the creation of the
manuscript.

Corresponding Author Responsibilities
The corresponding author is the point of contact for the
Editorial Office and Publisher. He or she is responsible for:

e Sharing the reviewers’ comments with the other
authors and ensuring the requested revisions are
made or clearly disputed before resubmitting the
manuscript.

e Page proofs. The publisher will e-mail page proofs
to the corresponding author. It is up to the cor-
responding author to share these proofs with the
other authors. The corresponding author is respon-
sible for incorporating all the corrections made by
the authors and returning the proofs to the publisher
within 48 hours.

® Reviewing the cover. The corresponding author of
the article featured on the cover of an issue of
the Journal will receive PDF files of cover designs
from the Editorial Office. He or she may share

these designs with the other authors, but the cor-
responding author is responsible for ensuring any
figure/tables/illustrations taken from the article {or
supplied specifically for use on the cover) have been
reproduced clearly and accurately, and for veri-
fying the accuracy of their use for the Editorial
Office.

National Institutes of Health (NIH) Mandate
Wiley-Blackwell will support our authors by posting the ac-
cepted version of articles by NIH grant-holders to PubMed
Central upon acceptance by the journal. The accepted ver-
sion is the version that incorporates all amendments made
during peer review, but prior to the publisher's copy-editing
and typesetting. This accepted version will be made publicly
available 12 months after publication. The NIH mandate
applies to all articles based on rescarch that has been wholly
or partially funded by the NIH.

NIH authors should be aware that they will receive an
c-mail request once Wiley-Blackwell has posted the files
of their accepted manuscript to the NIH Manuscript Sub-
mission system to approve the upload for display on the
PubMed Central system. This is a requirement of their
grant/affiliation.

For NIH employees only, we will accept the NIH Pub-
lishing Agreement.

Wiley-Blackwell also offers its OnlineOpen and
Funded Access services. Upon payment of the OnlineOpen
or Funded Access fee, we will deposit the published version
of the article into PubMed Central, with public availability
in PubMed Central and on the journal’s website immedi-
ately upon publication.

Cover Art

All authors are invited to submit potential cover art
(photographs andfor illustrations preferred). See the
Figures and Illustrations guidelines above for specifica-
tions. International Forum of Allergy & Rbinology docs
not guarantee that cover art submitted will be utilized.
Cover art may be submitted as “Supplementary Mate-
rial Not for Review" when submitting the manuscript us-
ing ScholarOne Manuscripts. If the figureftable/illustration
submitted for use on the cover does not appear in the arti-
cle, a separate copyright transfer form will be required for
the cover art.

Permissions

Authors are responsible for obtaining written permission
from copyright owners to reproduce or adapt any previ-
ously published material (including the author’s own work)
that appears in the article being submitted to International
Forum of Allergy & Rhbinology. Authors must obtain writ-
ten permission from:

1. the holder of any copyrighted material (text, illustra-
tions, tables) used in the manuscript;
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2. the administrator of any institution (university, hos-
pital, clinic) mentioned in the manuscript; and
3. actual persons mentioned in the manuscript.

Where permission has been granted, the author should
follow any special wording stipulated by the grantor in
acknowledging the source of the material. Formal letters
granting permission must be included in the manuscript
submission package. If the permissions arc not received,
the manuscript will not be published.

Permission statements must also be obtained from at least
one author when citing unpublished data, i press articles,
and/or personal communication. In photographs, patients’
identities should be masked whenever possible. However,
if patients are identifiable, written permission to use the
photograph must be obtained from the patient or guardian
and submitted with the manuscript. Clearly state in the
manuscript that informed consent has been obtained.

Note: It may take six to eight weeks to receive permission
from the copyright holder. Please request all permissions as
carly as possible.

Requests to reprint material published in Interna-
tional Forum of Allergy & Rbmology may be sub-
mitted to John Wiley & Sons, Inc. by going to the
Wiley Permissions website or submitting a request by fax
to the John Wiley & Sons, Inc. Permissions Department:
201-748-6008.

Embargo Policy

Accepted articles are embargoed from reporting by all me-
dia until 12:01 AM EST on the date of online publication.
Authors who discuss their work with the media prior to
publication must ensure that the media representatives
know the embargo policy and the embargo date. Authors
arranging their own publicity on their articles are advised
to notify the Editorial Office in advance.

Contact Us

Managing Editor

International Forum of Allergy & Rhinology
John Wiley & Sons, Inc.

111 Ruver Street

Hoboken, NJ 07030

IFAR@wiley.com

Production Office

Production Editor

International Forum of Allergy & Rhinology
John Wiley & Sons, Inc.

111 Ruver Street

Hoboken, NJ 07030

alr@wiley.com
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PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Irrigacdo Nasal Pré-Operatéria com Budesonida em Pacientes com Rinossinusite
Crénica com Polipose Nasal: Ensaio Clinico Randomizado, Duplo-Cego e Controlado

por Placebo.
Pesquisador: Marcel Menon Miyake
Area Tematica:
Versdo: 6

CAAE: 13229319.9.0000.5479
Instituicdo Proponente: IRMANDADE DA SANTA CASA DE MISERICORDIA DE SAO PAULO
Patrocinador Principal: MYRALIS INDUSTRIA FARMACEUTICA LTDA

DADOS DO PARECER

Namero do Parecer: 5.359.691

Apresentacdo do Projeto:

O tratamento da rinossinusite crénica com polipose nasal (RSCcPN) é desafiador devido a falta de
alternativas terapéuticas eficientes. A cirurgia endoscépica funcional nasossinusal é indicada na maioria dos
casos devido a refratariedade ao tratamento clinico, @ mesmo apés o procedimento cirdrgico, os pélipos
apresentam alto indice de recorréncia e cirurgias repetidas sio frequentemente necessarias. A irrigacdo
nasal com budesonida é eficaz no tratamento pés-operatério, entretanto nunca foi estudada em pacientes
nao operados.

O objetivo deste estudo é avaliar a eficacia da irrigagdo de solugao topica intranasal isoténica de cloreto de
s6dio e bicarbonato de sédio (240 mL Nasoar® — Myralis Indastria Farmacéutica Ltda.) associado a
budesonida (2 mg), duas vezes ao dia, por quatro semanas comparada a solugaontdpica intranasal
isoténica (240 mL Nasoar® — Myralis Ind(stria Farmacéutica Ltda.), em participantes com RSCcPN que
nunca foram submetidos a

cirurgia sinusal prévia, através de um ensaio clinico fase Il randomizado (1:1), duplo-cego e placebo
controlado. Serd necessdrio que 26 participantes por grupo completem ¢ estudo. O desfecho primario deste
estudo serd a avaliagdo subjetiva da melhora de sintomas, alravés dos questiondrios Escala de Likert,
Sinonasal Outcome Test-22 e Escala Visual Analdgica.

Caso a irrigagdo nasal com budesonida prove-se eficaz também em participantes pré-operatérios, este
tratamento pode prevenir ou postergar indicagdes cirlrgicas, reduzindo os elevados custos

Enderego: Rua Marques de hu, 381

Bairro: VILA BUARQUE CEP: 01.223.001
UF; 5f Municipio: SAO PAULO
Telefone: (11)2176-1817 E-mail: cepsc@santacasasp.org.br
Pigna 01 de 04
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associados ao tratamento da rinossinusite crénica com polipese nasal.

Esta emenda prevé uma nova dose a ser administrada, de 2 mg de budesonida/dia, ao invés

de 1 mg/dia, que havia sido proposta no projeto original. Esta atualizagéo foi necessaria para alinhar a dose
utilizada neste projeto de pesquisa com as doses utilizadas nas publicagbes cientificas mais recentes

Objetivo da Pesquisa:

Objetivo Primario:

Avaliar a eficicia da irrigagdo de solucgdo isotdnica tdpica intranasal contendo cloreto de sddio e bicarbonato
de sbdio (480 mL Nasoar® — Myralis IndGstria Farmacéutica Ltda.) associado a budesonida (2 mg) por
quatro semanas comparada a solu¢ao isotdnica tpica intranasal contendo cloreto de séddio e bicarbonato de
sodio (480 mL Nascar® —~ Myralis Indistria Farmacéutica Ltda.) associado ao Placebo, em participantes com
RSCcPN

que nunca foram submetidos a cirurgia sinusal prévia, baseada na melhora subjetiva de sintomas, avaliadas
pela Escala de Likert (EL), pelo Sinonasal Outcome Test (SNOT)-22 e pela Escala Visual e Analégica (EVA).

Avaliagdo dos Riscos e Beneficios:

Riscos:

Apesar da seguranca da irrigagdo nasal com corticostercides ja ter sido amplamente estudada, existe um
tedrico risco de efeitos colaterais associados a sua absorgdo sistémica. Como a budesonida sera
administrada intranasal, ha a possibilidade de irritagdc da mucosa nasal e estes efeitos serdo monitorados
em todas as visitas.

Atualmente, existem poucas alternativas disponiveis para o tratamento da RSCcPN. O desenvolvimento de
novas medicagbes sdo fundamentais para 0 manejo desta doenga. Portanto, os potenciais risces em que a
populagdo do estudo estardo submetidas poderdo proporcionar a diminuicao de riscos e desconfortos de
toda a populagio com RSCcPN.

Beneficios:

Se bem sucedida, a irriga¢do com budesonida ajudara a tratar pacientes com RSCcPN, proporcionando
uma apresentagao mais eficiente de uma droga bem estabelecida no controle dos sintomas desta doenca,
segura e com grande disponibilidade no mercado brasileiro. Este tratamento tem o potencial de se tornar o a
principal alternativa terapéutica no manejo da RSCcPN. Além disso, permitird também a reducéo
significativa no nimero de indicagbes cirrgicas e na necessidade de miltiplas reabordagens para
resseccao de pdlipos.

Nio ha aumento do risco com a emenda proposta
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ABSTRACT

Background: The indication for nasal irrigation with corticosteroids after sinus surgery in patients with Chronic Rhinosinusitis
with Nasal Polyps (CRSWNP) is well established, as surgery facilitates distribution throughout the sinonasal cavity. However, it
remains unknown whether this approach could also provide therapeutic benefit prior to surgery. This study aims to compare the
effect of budesonide versus saline nasal irrigation in surgically naive CRSWNP patients.

Methods: A randomized, double-blind, placebo-controlled parallel-group study was conducted in 52 patients with diffuse type 2
CRSwNP with no previous sinus surgery. Patients were randomized to receive either 1 mg budesonide or saline nasal irrigation
twice daily for four weeks. The primary outcome was the change in the 22-item Sinonasal Outcome Test (SNOT-22). Secondary
outcomes included the Visual Analogue Scale (VAS), Nasal Polyp Score (NPS), and the Connecticut (CCCRC) olfactory test.
Results: A total of 52 patients were randomized (mean age 50.1 + 12.9 years; 51.9% female). The intention-to-treat (ITT)
analysis showed that the budesonide nasal irrigation group demonstrated a significantly greater improvement in SNOT-22 (mean
difference: 18.1 points [95% CI: 3.4 to 32.8; p = 0.017]), VAS (mean difference 2.24 points [95% CI: 0.35 to 4.13; p = 0.018]) and NPS
(mean difference: 0.73 points [95% CI: 0.25 to 1.21]; p = 0.003). No significant differences were observed between groups in CCCRC.
Conclusion: Budesonide nasal irrigation may be an important tool for controlling sinonasal symptoms in patients with CRSWNP
who are not candidates for sinus surgery or while awaiting surgical treatment.

1 | Background Oral corticosteroids are considered the gold standard for medical

treatment but are limited by systemic side effects, restricting

Chronic rhinosinusitis with nasal polyps (CRSWNP) is an inflam-
matory disease of the upper airways affecting approximately
2%-4% of the general population, associated with substantial
morbidity and a marked negative impact on quality of life.
Management is challenging due to high rates of refractoriness and
recurrence [1-3].

their use to short courses [4]. Intranasal corticosteroid sprays,
while safer, have limited efficacy in patients with extensive
polyps because the small spray volume and low penetration fail
to adequately reach polyp surfaces and the inflamed sinonasal
mucosa [5]. Persistent symptoms despite medical therapy often
lead to functional endoscopic sinus surgery (FESS) to remove

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly

cited.
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polyps, restore sinonasal ventilation and facilitate topical steroid
distribution [6].

High-volume, low-pressure nasal irrigation with corticosteroid
diluted in isotonic saline is a well-established adjunctive therapy
after FESS. Surgery improves mucosal exposure, and the larger
drug volume enhances sinonasal deposition and local bioavail-
ability compared with sprays, allowing delivery to deeper recesses
and polyp surfaces inaccessible to conventional devices. These
advantages translate into improved symptom control and reduced
recurrence without increasing systemic side effects, despite the
higher administered dose. Theoretically, patients who did not
respond to clinical treatment with intranasal corticosteroid spray
and who would otherwise be referred for FESS could benefit
from corticosteroid nasal irrigation, since the greater volume,
dose, and distribution achieved through irrigation have been
demonstrated in patients who have already undergone surgery;
but this intervention is still poorly studied [7-10). Therefore, this
study aims to compare the effect of budesonide versus saline nasal
irrigation in surgically naive CRSWNP patients, assessing short-
term symptom improvement through validated patient-reported
outcome measures and objective assessments.

2 | Methods
21 | Study Design and Participants

This was a randomized, double-blind, placebo-controlled clinical
trial designed to compare the efficacy of isotonic saline nasal
irrigation combined with budesonide (1 mg) versus placebo in
patients with CRSWNP who had never undergone endoscopic
sinus surgery. Participants were recruited from the outpatient
clinic of the Department of Otolaryngology, Santa Casa de Sio
Paulo, between 2019 and 2024. The study protocol was approved
by the Institutional Review Board of Santa Casa de S&o Paulo
(CAE 13229319.9.0000.5479), and written informed consent was
obtained from all participants.

22 | Inclusion and Exclusion Criteria

Patients included in the study had a diagnosis of primary
diffuse CRSWNP, according to EPOS 2020 criteria [3], which
encompasses the phenotypes of eosinophilic CRS (eCRS) and
allergic which encompasses the phenotypes of eCRS and allergic
fungal rhinosinusitis (AFRS). Although central compartment
atopic disease (CCAD) is also classified as a type-2 primary diffuse
CRS, it was not included. Aspirin-exacerbated respiratory disease
(AERD), despite being considered a secondary CRS phenotype,
was also included. Inclusion criteria included a minimum endo-
scopic nasal polyp score (NPS) of 2 in each nostril, a baseline
Sino-Nasal Outcome Test-22 (SNOT-22) score =30, and at least
two of the following symptoms for a minimum of 12 weeks: Nasal
obstruction or discharge (anterior or posterior), facial pain or
pressure, and a reduced or lost sense of smell.

Exclusion criteria included prior endoscopic sinus surgery, pre-
vious treatment with biologics (anti-IgE, anti-IL-4, anti-IL-5),
current use of immunosuppressive therapy, antibiotic use within
4 weeks prior to enrollment, or sinonasal disease associated
with systemic conditions such as immunodeficiency, Churg-

Strauss vasculitis, granulomatosis with polyangiitis, autoimmune
disease, or connective tissue disorders. Patients with anatom-
ical abnormalities that could prevent effective nasal irrigation
(obstructive septal deviation, choanal atresia, or complete nasal
cavity obstruction by polyps), history of ocular herpes, pregnancy
or breastfeeding, known hypersensitivity to budesonide, glau-
coma, or use of systemic or topical nasal corticosteroids within
2 weeks prior to inclusion (or unwillingness to discontinue such
medications) were also excluded. In addition, patients unable
or unwilling to provide informed consent or comply with study
procedures were not eligible.

Participants with asthma were allowed to continue their regular
inhaled corticosteroid therapy; however, any patient requiring
systemic corticosteroids during the study was withdrawn.

23 | Intervention

Following eligibility confirmation and completion of a washout
period—2 weeks for any intranasal corticosteroid sprays or
4 weeks for any systemic corticosteroids (oral, intravenous,
or intramuscular)—participants were randomized (1:1) to the
intervention group (budesonide) or the control group (placebo).
Randomization was performed by a research pharmacy in blocks
of 10, with variable block sizes, using a computer-generated
sequence. Only the pharmacist was aware of group allocation;
participants and study staff remained blinded throughout.

The intervention group received glycerinated budesonide solu-
tion 1% (0.5 mg/per drop), while the control group received 5%
glycerin solution identical in color, appearance, taste, and packag-
ing. The nasal irrigation formulation compaosed of 5% glycerin and
1% budesonide is widely employed in clinical practice in Brazil,
primarily due to its lower cost and greater availability compared
to other commercial preparations [11]. Solutions were stored at
controlled room temperature {15°C-30°C) in their original light-
protected containers. Each patient received a nasal irrigation
kit containing one applicator bottle and 60 saline sachets. For
preparation, participants were instructed to fill the applicator
with 240 mL of filtered water, add one sachet and two drops
of the assigned solution. Approximately half of the prepared
volume (120 mL) was irrigated into each nostril twice daily for
four weeks at home. The first dose of treatment was administered
at the hospital under supervision to ensure correct technigue
and to verify that no nasal obstruction would interfere with the
administration. All study medications and devices were provided
free of charge.

Participants attended follow-up visits at two and four weeks. At
each visit, subjective and objective outcomes were collected and
adverse events were assessed. The following outcome measures
were obtained: SNOT-22, “Connecticut Chemosensory Clinical
Research Center” (CCCRC) smell test, visual analog scale (VAS),
and NPS. Patients were permitted to miss no more than one dose
per week to remain in the study.

24 | Outcomes

The primary endpoint was the change in SNOT-22 score from
baseline to four weeks. The SNOT-22 is a validated 22-item
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Assessed for eligibdity (n= 58)

Excluded (n= 6)
« Not meeting inclusion criteria (n= 5)
+ Declined to participate (n= 1)

Randomized (n= 52)

Randomized 10 receive placebo (n=26)
+ Roceived placebo (n= 26)

l

Discontinued intervention (n= 9)

3 patients showed no improvement and decided to stop
2 showed improvement and decided to stop

2 did not explain the reason

1 did not adapt to nasal irrigation

1 had pacumonta and used systemic corticosteroids

|

Analysed (n= 17 +91T)
« Excluded from analysis (n= 0)

FIGURE 1 | Patients enrolled and included in the analysis.

questionnaire assessing sinonasal symptoms, with scores ranging
from O to 110 (higher scores indicate greater severity) and a
minimal clinically important difference (MCID) of 14 points [12].

Secondary endpoints included patient-reported symptom severity
using a Visual Analogue Scale (VAS: 0-10 cm) for global sinonasal
symptoms [13]. Since there is currently no validated MCID for
a global sinonasal VAS, we adopted a provisional threshold of 1
point on the 0-10 scale. This threshold represents approximately
10% of the total scale, consistent with established MCIDs for VAS
instruments in other respiratory and symptom-based conditions,
and proportionally aligned with the validated SNOT-22 MCID

Randomized to receive Budesonide (n=26)
+ Received Budesonide (n= 26)

Lost to follow-up (n= 0)
Discontinued intervention (n= 0)

Analysed (n= 26)
+ Excluded from analysis (n=0)

(~11% of its total scale) [14-16). Endoscopic NPS was assessed on a
scale from 0 to 4 per nostril (0-8 total). Scoring was performed by
two independent, blinded rhinologists using centrally reviewed
endoscopy recordings. In addition to the numerical NPS, review-
ers provided a subjective judgment of improvement between time
points. A 1-point change was considered the MCID, consistent
with prior studies [17-19).

Finally, Lund-Mackay Score (LMS) was evaluated on sinus
CT performed at the end of the intervention, scored by an
independent blinded reviewer on a scale from 0 to 24, with higher
scores indicating greater opacification [20].
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2.5 | Safety Assessment

Safety and tolerability were assessed by monitoring adverse
events, vital signs, and physical examination at all study visits.

2.6 | Statistical Analysis

All analyses followed the intention-to-treat principle. Missing
data were imputed using last observation carried forward. Base-
line characteristics were summarized descriptively. Normality of
continuous outcomes was assessed with the Shapiro-Wilk test;
as outcomes (SNOT-22, VAS, NPS, CCCRC) were not normally
distributed, between-group comparisons of change from baseline
to Week 4 were performed with the Mann-Whitney U test. The
chi-square test was used to compare the proportion of patients
achieving the MCID. To assess whether demographic and clinical
characteristics (age, sex, race, asthma, environmental allergy,
aspirin sensitivity, profession, and smoking status) modified
the effect of the intervention on SNOT-22 scores, multivariable
linear regression models were fitted for continuous outcomes
and logistic regression models for binary outcomes. Each model
included an interaction term between the treatment group and
the covariate of interest. Interaction effects with p < 0.10 were
considered indicative of potential effect modification. Sample size
estimation was based on the SNOT-22, using an MCID of 14 points
derived from the Brazilian-Portuguese validation [12], a standard
deviation of 21.95, @ = 0.05 and 80% power. Considering a 20%
dropout rate, a minimum of 26 patients per group was required
[7,21]). Analyses were performed in SPSS v26 (IBM, Armonk, NY),
with p < 0.05 considered significant, except for interaction terms
as noted above.

3 | Results
31 | Participants

Overall, 58 patients were recruited, of whom 52 underwent
randomization (Figure 1). A total of 43 patients completed the
study — 26 in the budesonide group and 17 in the placebo group.
All patients were actively questioned about the use of rescue
corticosteroids throughout the entire follow-up period, and no
patient reported having used them. Demographic and base-
line clinical characteristics were generally comparable between
groups (Table 1).

32 | Primary End Point (Table 2)

3.21 | Sinonasal Outcome Test (SNOT-22)

After 4 weeks, the intention-to-treat analysis showed a mean
improvement of —33.2 points [95% CI: —38.7 to —27.6) in the
budesonide group and —15.1 points [95% CI: —20.0 to —102] in
the placebo group (Figure 2). The between-group difference was
18.1 points [95% CI: 3.4 to 32.8; p = 0.017], significantly favor-
ing budesonide. Clinically meaningful improvement, defined as
exceeding the MCID, was observed in 19 of 26 patients (73.1%) in
the budesonide group and & of 26 (30.8%) in the placebo group (p
= 0.049).

TABLE 1 | Baseline demographic and clinical characteristics of
patients in the placebo and budesonide groups.

Placebo Budesonide

(n=26) (n=26)
Age, mean (SD) 46,5(121) 538(13.7)
Male sex, No. (%) 11(423) 14 (53.8)
White race, No. (%) 12(46.2) 11(42.3)
African American race, No. (%) 5(19.2) 4(15.4)
Asian race, No. (%) 0(0) 1(38)
Asthma, No. (%) 13 (50.0) 10 (38.5)
Environmental allergy, No. (%) 16 (61.5) 18(69.2)
Aspirin sensitivity, No. (%) 2(76) 3(1.s)
Profession with exposure to toxic 8(30.8) 7(26.9)
aerosols, No. (%)
Smoking, No. (%) 3(1.5) 3(1.s)
Note: Data are p d as mean (standard deviation) for continuous vartables
and ber (p tage) for categorical variables.

33 | Secondary End Points (Table 2)
33.1 | Visual Analog Scale

Patients treated with budesonide also showed greater benefit
on VAS scores. After 4 weeks, mean improvement was —3.53
points [95% CI: —5.1 to —1.94] in the budesonide group compared
with —1.29 points [95% CI: —2.48 to —0.97] in the placebo group,
yielding a between-group difference of 2.24 points [95% CI: 0.352
to 4.13; p = 0.018] (Figure 2). Clinically significant improvement
beyond the MCID was achieved by 20 of 26 patients (76.9%) in the
budesonide group and 13 of 26 (50.0%) in the placebo group (p =
0.044).

33.2 | Nasal Polyp Score

Inter-rater reliability was strong (x = 0.805; p < 0.001). After 4
weeks, mean reduction in NPS was —0.67 points [95% CI: —0.92
to —0.42] in the budesonide group versus —0.06 points [95% CL:
—0.33 to 0.21} in the placebo group. The mean between-group dif-
ference was 0.73 points [95% CI: 0.25 to 1.21; p = 0.003], confirming
a statistically and clinically significant superiority of budesonide
over placebo (Figure 2). Clinically relevant improvement was
observed in 20 of 26 patients (76.9%) in the budesonide group
compared with 13 of 26 (50.0%) in the placebo group (p = 0.04).

333 | CCCRC Test

Changes in olfactory function, as measured by the CCCRC test,
did not differ significantly between groups. At 4 weeks, the
mean improvement was +0.58 points [95% CI: —0.12 to 1.28]
in the budesonide group compared with +0.34 points [95% CI:
—0.41 to 1.09] in the placebo group, resulting in a between-
group difference of 0.24 points [95% CI: —0.72 to 1.20; p = 0.63]
(Figure 2). While the difference was not statistically significant, a
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higher proportion of patients in the budesonide group achieved
improvement exceeding the MCID, 11 of 26 (42.3%) versus 6 of 26
(23.1%) in the placebo group (p = 0.139).

334 | Lund-Mackay Score

At the end of the 4-week treatment period, 23 patients in the
budesonide group underwent computed tomography, with a
mean Lund-Mackay score of 15.7 [SD 2.4). In the placebo group,
14 patients were evaluated, showing a mean score of 12.8 [SD
2.4). The mean between- group difference was 2.9 points [95% CI,
—2.04 to 7.84; p = 0.25), suggesting greater disease severity in the
budesonide group.

335 | Interaction Analysis

No significant interactions were observed between SNOT-22
outcomes and any of the demographic or clinical characteristics
evaluated (age, sex, race, asthma, environmental allergy, aspirin
sensitivity, profession, or smoking status).

34 | Safety

The frequency of adverse events did not differ between groups
(Table 3). Headache was the most frequently reported adverse

BAVHES

event in the budesonide group (5 vs. 1 in the placebo group). In
addition, one patient experienced a self-limited episode of epis-
taxis. However, these differences were not statistically significant,
and no treatment discontinuations were required.

3.5 | Discussion

This is the first double-blinded placebo controlled clinical trial to
evaluate the efficacy nasal irrigation with budesonide in patients
with diffuse CRSWNP who had not undergone FESS. Budesonide
irrigation demonstrated superiority over placebo in improving
sinonasal symptoms, as evidenced by significant reductions in
SNOT- 22 and VAS scores after 4 weeks of treatment, as well as
a reduction in polyp size. This improvement was observed both
in the mean differences between groups and in the proportion
of patients achieving an MCID. These findings support the
concept that corticostercid irrigations are effective not only in
postoperative patients with wide paranasal sinus exposure, as
previously established in the literature, but also as a therapeutic
option for surgically naive patients with CRSwNP [7, &, 10]

Adherence to treatment was excellent in the budesonide group,
with no dropouts, whereas nine patients in the placebo arm dis-
continued due to lack of response. These findings underscore not
only the clinical efficacy but also the tolerability and acceptance
of budesonide irrigation. Safety outcomes were consistent with
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TABLE 3 | Adverse events reported in the placebo and budesonide
groups.

p-val
0.020
0.018
0.00.
0.565
0.250

Placebo Budesonide
(n=26) (n=26)

Adverse event, No. (%) 14(538) 15(57.7)
Epistaxis, No. (%) 0(0) 1(3.8)
Cough, No. (%) 2(7.7) 2(7.7)
Otalgia, No. (%) 3(115) i(ns)
Skin reactions, No. (%) 0(0) 2(1.7)
Nausea, No. (%) 1(3.8) 1(3.8)
Tachycardia, No. (%) 1(3.8) 0{0)
Nasal irritation, No. (%) 2(0.7) 2(1.7)
Headache, No. (%) 1(3.8) 5(19.2)
Others, No. (%) 7(26.9) 6(23.1)

Note: Data are presented as number (percentage).

LS Mean (95% CI)
18.07 (3.37 to 32.77)
—2.23 (—4.12 to —0.35)
—0.73 (—1.21 to —0.25)
0.24 (—120to0 0.72)
2.90 (~2.04 to 7.84)

Absolute Change  Absolute Difference for
From Baseline, LS Budesonide vs. Control,

Mean (95% CI)
~15.08 (~25.20 to —4.95)
0.06 (-0.23100.35)
0.68 (—0.06 t01.42)

~128(-248t0 -097)

previous reports, with adverse events generally mild, transient,
and comparable between groups [8, 20, 21).

Placebo (n = 26)

Week 4,
514(263)
707 (288)
658 (0.83)
2.00(2.63)

128(24)

The interaction analyses indicated that demographic and clin-
ical characteristics, including polyp size, asthma, and aspirin
intolerance, did not significantly modify the treatment effect.
This suggests that the benefits of budesonide nasal irrigation
are consistent across patient subgroups, supporting its broad
applicability in clinical settings.

Mecan (SD) Mean (SD)

Baseline,
6.52(0.78)
1.40 (1.93)

8.36(1.66)

Importantly, the study population was homogeneous, including
only patients with moderate- to-severe CRSWNP without prior
FESS, thereby overcoming limitations of previous trials that
enrolled heterogeneous populations, such as those combining
patients with CRS with and without polyps, or with and without
previous sinus surgery [8, 10, 17, 20]. Moreover, it is noteworthy
that, although AFRS was included among the eligibility criteria,
no patients with this condition were screened or enrolled in the
study, reinforcing the homogeneity of the analyzed population.

Absolute Change
From Baseline, LS
Mean (95% CI)
-352(-511to —-L41)
-0.67 (-1.09 to -0 25)
092(0.23t0162)

~3315(-4484 t0-2147) 665(23)

The nasal irrigation formulation composed of 5% glycerin and
1% budesonide is widely employed in clinical practice in Brazil,
primarily due to its lower cost and greater availability compared
to other commercial preparations. This characteristic supports
its adoption as a viable therapeutic alternative in different
healthcare settings, particularly in contexts where accessibility is
a determining factor for treatment adherence [11).

Budesonide (n = 26)
303(.7)
39(3.02)
616(1.24)
2.64(249)
15.7(24)

Baseline,  Week 4,
Mean (SD) Mean (SD)
Note: Values are expressed as mean difference (95% CI). Balded values indicates statistically significant differences between the budesonide and placebo groups.

63.4(19.5)
7.43(181)
6.83 (1.01)

1.72(1.99)

Several limitations should be acknowledged. The relatively short
follow-up period (4 weeks) prevents conclusions regarding the
durability of symptom improvement or long-term reduction in
surgical requirements. The post-treatment CT scores (Lund-
Mackay) in the budesonide group were slightly higher than those
in the control group. Since pre-intervention imaging was not
performed for ethical reasons, it is not possible to determine
whether this difference was already present at baseline. Never-
theless, the higher LMS score in the budesonide group should
not be interpreted as treatment-related worsening, as there were
no dropouts in this group and the clinical outcomes — SNOT-22,
VAS, and NPS — showed greater improvement with budesonide

Secundary End Points

Primary End Point
VAS
NPS

SNOT 22
CCCRC
LMS*

TABLE 2 | Outomes of primary and secondary endpoints in patients with chronic rhinasinusitis with nasal polyps (CRSWNP) treated with budesonide nasal irrigation versus placebo.
Abbreviations: CCCRC, Connecticut Chemosensory Clinical Research Center test; LMS, Lund-Mackay Score; SNOT-22, Sino-Nasal Outcome Test-22; VAS, Visual Analog Scale.

*Computed tomagraphy of the paranasal sinuses performed after 4 weeks of intervention; 23 patients in the budesonide group and M in the placeba group).

o
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than with placebo. Therefore, the radiological difference may
reflect unmeasured baseline disparities or selective attrition in the
placebo group, rather than a negative effect of the intervention.
Finally, we used the value of 1 point as the MCID for the
VAS because it represents a provisional threshold, supported
by previous methodological studies and extrapolations from
related instruments, given that no formally established MCID
exists for global VAS in CRSWNP. Importantly, the improvements
observed in our study exceeded this threshold by a wide margin,
reinforcing the clinical relevance of the effects found. Despite
these limitations, the study has important clinical implications.
Many patients with CRSWNP face barriers to surgery—whether
due to medical contraindications, socioeconomic factors, or long
waiting times. Budesonide nasal irrigation represents a safe,
effective, and accessible alternative for symptom control in these
scenarics. By demonstrating rapid and meaningful symptom
improvement, this intervention may reduce patient burden while
awaiting surgical treatment and potentially delay or reduce the
need for more invasive procedures [3, 22).

4 | Conclusion

Budesonide nasal irrigation is an effective, well-tolerated therapy
for non-operated CRSwWNP patients, improving quality of life and
reducing polyp size. These findings support its use as a practical
and evidence-based option in both primary management and in
patients for whom surgery is not immediately feasible.
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