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INTRODUCTION

Chronic rhinosinusitis with nasal polyps (CRSwNP) is an
inflammatory disease of the nasal and paranasal sinuses
that displays a predominantly type 2 inflammatory sig-
nature and is associated with a high symptom burden,
poor health-related quality of life (HRQoL), and high eco-
nomic burden.1–4 Dupilumab is a fully human mono-
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clonal antibody that blocks interleukin (IL)-4 receptor-
α, the shared receptor component for IL-4 and IL-13,
which are key and central drivers of type 2 inflammation.
In the randomized, placebo-controlled, phase 3 SINUS-
24 (NCT02912468) and SINUS-52 (NCT02898454) stud-
ies in adults with severe CRSwNP, dupilumab signifi-
cantly improved endoscopic, radiographic, clinical, and
patient-reported symptoms aswell asHRQoL, including in

958 wileyonlinelibrary.com/journal/alr Int Forum Allergy Rhinol. 2022;12:958–962.

mailto:peter.hellings@med.kuleuven.be
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://wileyonlinelibrary.com/journal/alr


hellings et al. 959

F IGURE 1 Treatment effect of dupilumab versus placebo in daily-assessed symptoms of CRSwNP over the first dosage interval (2 weeks;
SINUS-24 and SINUS-52 pooled). Nominal p value versus placebo: *p <0.05, **p <0.01, ***p <0.001. LoS and NC were scored on a scale of 0−3
with 0 = no symptom and 3 = severe symptom. TSS was the sum of symptom scores for LoS, NC, and rhinorrhea. Each of the imputed
complete data were analyzed by fitting an ANCOVA model with the corresponding baseline value, treatment group, asthma/NSAID-ERD
status, prior surgery history, region, and study indicator as covariates. Abbreviations: ANCOVA, analysis of covariance; CRSwNP, chronic
rhinosinusitis with nasal polyps; LoS, loss of smell; NC, nasal congestion; NSAID-ERD, nonsteroidal anti-inflammatory drug-exacerbated
respiratory disease; PNIF, peak nasal inspiratory flow; TSS, total symptom score

subgroups with prior sinonasal surgery and comor-
bid asthma or nonsteroidal anti-inflammatory drug-
exacerbated respiratory disease (NSAID-ERD).5
To optimize shared decision-making it is important for

clinicians and patients to know when one might expect
improvements in symptoms after initiating treatment and
how long improvements might be expected to last. Sim-
ilarly, it is important to know whether the presence of
common comorbidities affects the onset of action or the
magnitude and time course of treatment effects. Here, we
investigate the onset of action,magnitude, and time course

of treatment effects of dupilumab across CRSwNP disease
measures andHRQoL in the SINUS-24 and SINUS-52 stud-
ies. Results are presented for all patients and for those with
andwithout prior sinonasal surgery, asthma, NSAID-ERD,
and allergic rhinitis (AR).

PATIENTS ANDMETHODS

The study designs have been described.5 In brief, eli-
gible patients had severe CRSwNP with bilateral nasal
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F IGURE 2 LS mean change in CRSwNP disease measures to week 52 in SINUS-52 in all patients and in subgroups with prior surgery,
asthma, NSAID-ERD, and allergic rhinitis: (A) LoS†, (B) NC†, (C) TSS†, (D) PNIF†, (E) NPS, (F) UPSIT, and (G) SNOT-22 total score. †Data
points are monthly averages (mean of the previous 28 days). Each of the imputed complete data was analyzed by fitting an ANCOVA model
with the corresponding baseline value, treatment group, asthma/NSAID-ERD status, prior surgery history, region, and study indicator as
covariates. Abbreviations: ANCOVA, analysis of covariance; CRSwNP, chronic rhinosinusitis with nasal polyps; LoS, loss of smell; LS, least
squares; NC, nasal congestion; NSAID-ERD, nonsteroidal anti-inflammatory drug-exacerbated respiratory disease; PNIF, peak nasal
inspiratory flow; SNOT-22, 22-item Sino-Nasal Outcome Test; TSS, total symptom score
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polyp score (NPS) ≥5 (maximum 8), nasal conges-
tion/obstruction (NC), and either loss of smell (LoS) or
nasal discharge despite intranasal corticosteroids, and
either systemic corticosteroids in the preceding 2 years
or prior sinonasal surgery. History of surgery, asthma,
NSAID-ERD, and AR were self-reported by patients at
study entry. Dupilumab ormatching placebo was adminis-
tered subcutaneously every 2 weeks for 24 weeks (SINUS-
24) or 52 weeks (SINUS-52). Patients recorded symptoms
of NC, LoS, and rhinorrhea (anterior and posterior) daily
using an eDiary with a score of 0−3 for each symp-
tom. Total symptom score (TSS) was the sum of these
symptom scores, with anterior and posterior rhinorrhea
being averaged for a total possible score of 9. Patients
also recorded peak nasal inspiratory flow (PNIF) daily.
NPS, University of Pennsylvania Smell Identification Test
(UPSIT; scale 0−40), and the 22-item Sino-Nasal Outcome
Test (SNOT-22) were assessed at scheduled clinic visits.
Both studies met their primary objectives of reduction in
co-primary endpoints of NPS and NC at 24 weeks. Sta-
tistical and imputation methods have been described.3
Data for placebo and dupilumab 300 mg once every 2
weeks (q2w) are presented from pooled SINUS-24/SINUS-
52 studies for onset and from SINUS-52 for results to
week 52.

RESULTS

In total, 724 patients were randomized in the two trials,
with mean ± standard deviation (SD) CRSwNP duration
11.0 ± 9.45 years and baseline NPS 5.97 ± 1.25, NC 2.40 ±
0.58, and LoS 2.74 ± 0.53 (Supplementary Table S1). Over-
all, 63% of patients had prior sinonasal surgery, 59% had
comorbid asthma, 28% NSAID-ERD, and 58% AR.
The dupilumab treatment effect was rapid, with sig-

nificant improvement across all daily assessed measures
within 4 days of initiating treatment: by day 3 for LoS, day
2 for NC, day 2 for TSS, and day 4 for PNIF; all p < 0.05
versus placebo (Figure 1). Onset of treatment effect with
dupilumabwas similar regardless of prior surgery, asthma,
NSAID-ERD, or AR (Supplementary Figures S1–S4). In
clinic-assessedmeasures, significant improvements versus
placebo were observed at the first scheduled postbaseline
assessments: week 2 in pooled studies for UPSIT (least
squares [LS] mean difference vs. placebo [all patients] 5.53
(95% confidence interval [CI], 4.38–6.69); p< 0.0001), week
4 in SINUS-52 for NPS (−1.15; 95% CI, −1.40 to −0.91;
p < 0.0001), week 8 in SINUS-24 for NPS (−1.42; 95% CI,
−1.75 to −1.10; p < 0.0001), and week 8 in pooled studies
for SNOT-22 (−14.8; 95% CI, −17.4 to −12.2; p < 0.0001).
Improvements with dupilumab continued and were sus-
tained to the end of treatment in both studies (Figure 2;

Supplementary Table S2). The onset of action, magnitude,
and maintenance of treatment effect were similar regard-
less of prior surgery, or comorbid asthma, NSAID-ERD, or
AR.

DISCUSSION

Rapid onset of effect is an important feature of treatment,
providing early symptom relief to patients and assurance
to their physicians that the treatment is effective. This
report shows that dupilumab treatment was associated
with rapid onset of improvement in CRSwNP across mul-
tiple outcomes in a population with an average disease
duration of 11 years. Onset of symptom improvement was
similar in patients with prior sinonasal surgery, asthma,
NSAID-ERD, and AR, who may have more severe disease
and be more difficult to treat. In SINUS-52, improvements
with dupilumab were sustained up to week 52 across all
outcome measures regardless of prior sinonasal surgery,
asthma, NSAID-ERD, or AR. Notably, no plateau of treat-
ment effect was observed up to week 52 in LoS, NC, TSS,
PNIF, NPS, and SNOT-22, which suggests that 52 weeks
of follow-up may not capture the full potential treatment
effect.
Limitations of this study include that it was a post

hoc analysis and that ascertainment of comorbidities was
based on patient-reportedmedical history rather than doc-
umented physician diagnosis. It should be noted that the
rapid improvements shown here are mean group val-
ues that do not provide information on the percentage
of patients achieving a threshold of response. Responder
analyses are reported elsewhere.5,6 Assessment of response
with biologic therapies for CRSwNP is recommended after
6 months in European Forum for Research and Education
in Allergy and Airway Diseases (EUFOREA) guidance and
after 16 weeks in European Position Paper on Rhinosinusi-
tis and Nasal Polyps (EPOS) guidance.7,8
In conclusion, dupilumab produced rapid and sustained

improvements in the co-primary and secondary outcome
measures of CRSwNP in SINUS-24 and SINUS-52, with
improvements versus placebo observed as early as the sec-
ond day of treatment and sustained over 52 weeks of treat-
ment. Rapid and sustained improvement was observed
irrespective of prior sinonasal surgery, comorbid asthma,
NSAID-ERD, or AR.
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