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INTRODUCTION

Chronic rhinosinusitis with nasal polyps (CRSwNP)
reduces health-related quality of life (HRQoL), with
patients reporting that symptoms of nasal conges-
tion/obstruction, loss of sense of smell, breathing difficul-
ties, and rhinorrhea have the greatest impact.1–4 Patient-
reported outcome tools used to gauge HRQoL, including
the 22-item Sino-Nasal Outcome Test (SNOT-22)5 and
Total Nasal Symptom Score (TNSS), should be considered
by physicians when evaluating treatment outcomes.
Omalizumab is an anti–immunoglobulin E monoclonal

antibody with demonstrated efficacy in patients with
CRSwNP in replicate phase 3, double-blind, randomized,
placebo-controlled studies (POLYP 1 [NCT03280550] and
POLYP 2 [NCT03280537]).6 To investigate effects of omal-
izumab therapy vs placebo on patient-reported HRQoL in
further depth, we conducted a pooled analysis of patient
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data from these 2 studies in which changes in SNOT-22
total score, 4 SNOT-22 subdomain scores, and TNSS were
evaluated.

PATIENTS ANDMETHODS

In POLYP 1 (N= 138) and POLYP 2 (N= 127), patients with
persistent bilateral nasal polyps (Nasal Polyp Score ≥2 for
each nostril and total≥5), nasal congestion (Nasal Conges-
tion Score≥2), impairedHRQoL (SNOT-22 score≥20), and
inadequate response to nasal corticosteroids were random-
ized 1:1 to subcutaneous omalizumab (n = 134) or placebo
(n= 131) for 24weeks,with dose (75-600mg) and frequency
(every 2 or 4 weeks) determined as previously described.6
All patients received intranasal mometasone.6
SNOT-22 (with an established minimal clinically

important difference [MCID] of ≥−8.9 points7) evaluates
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F IGURE 1 Adjusted mean change from baseline for 22-item
Sino-Nasal Outcome Test (SNOT-22) total score in patients
receiving omalizumab vs placebo.7 Data analyzed post hoc.
*p < 0.0001. CI = confidence interval; MCID =minimal clinically
important difference.

symptoms over the previous 2 weeks using a 6-point Likert
scale from 0 (not a problem) to 5 (problem is as bad as
it can be) for a maximum total score of 110. SNOT-22
subdomain scores were calculated as the sum of all items
comprising the domains of nasal symptoms (0-40 points),
otologic and facial pain (0-20 points), sleep impact (0-40
points), and emotional and psychological impact (0-10
points).5 Patients reported nasal symptoms for TNSS
using an eDiary. TNSS is the sum of average daily scores
over 7 days for sense of smell, nasal congestion, posterior
rhinorrhea, and anterior rhinorrhea, graded on a 4-point
Likert scale from 0 (no symptoms) to 3 (severe symptoms),
for a total score range of 0 to 12 points.
A mixed-effect model with repeated measures and

unstructured covariance matrix was used to estimate
treatment-specific adjusted mean changes from baseline
and 95% confidence intervals (CIs). Treatment group dif-
ferences and 95% CIs were calculated at each study week.
The model was adjusted for study, baseline outcome score,
geographic region, and asthma/aspirin sensitivity status.
Achievement of SNOT-22 MCID was analyzed using a
dichotomized repeated binary regression (using general-
ized estimating equations to generate odds ratios), which
included weeks 4, 8, 16, and 24 as time-points, with an
unstructured covariance matrix.

RESULTS

Baseline SNOT-22 total scores, SNOT-22 subdomain
scores, and TNSS were similar for omalizumab and
placebo groups (Table S1).
Adjusted mean (95% CI) change from baseline in total

SNOT-22 score at week 4 differed for omalizumab vs
placebo by−9.4 points (−12.8 to−6.0; Fig. 1). This between-
group difference remained at weeks 8 (−13.2 [−17.0 to
−9.4]), 16 (−15.7 [−19.7 to −11.7]), and 24 (−15.4 [−19.6 to
−11.2]). A significantly greater proportion of omalizumab-

than placebo-treated patients achieved MCID of ≥−8.9-
point improvement in SNOT-22 total score at all time-
points (Fig. S1).
Adjusted mean (95% CI) between-group differences

from baseline at week 24 were significantly (p < 0.0001)
greater for omalizumab than placebo across all SNOT-
22 subdomains (Fig. 2): nasal symptoms (−5.8 [−7.31 to
−4.21]), sleep impact (−5.6 [−7.45 to −3.65]), otologic and
facial pain (−2.6 [−3.42 to −1.79]), and emotional and psy-
chological impact (−1.3 [−1.86 to −0.83]).
Adjusted mean (95% CI) change from baseline in TNSS

at week 4 differed for omalizumab vs placebo by −1.0
(−1.46 to -0.60; Fig. S2). The between-group difference
remained atweeks 8 (−1.9 [−2.42 to−1.36]), 12 (−2.0 [−2.61
to −1.47]), 16 (−2.2 [−2.77 to −1.56]), 20 (−2.0 [−2.65 to
−1.42]), and 24 (−2.0 [−2.63 to −1.33]).
Safety findings from the POLYP 1 and POLYP 2 trials

have been reported elsewhere.6

DISCUSSION

Our findings confirm that omalizumab improves the
HRQoL of patients with CRSwNP vs placebo, as assessed
by SNOT-22 total score, SNOT-22 subdomain scores,
and TNSS. Improvements in SNOT-22 and TNSS were
seen as early as week 4 and maintained throughout the
remainder of the treatment period. Greater improvements
from baseline at week 24 for omalizumab vs placebo were
observed in all 4 SNOT-22 subdomains, with the nasal
symptoms and sleep impact subdomains, major contrib-
utors to overall health, demonstrating the largest relative
improvements. Patient-reported outcome measures may
help manage patient expectations about outcomes and
facilitate shared decision-making between patients and
their health-care providers, using tools such as the shared
decision-making tool created by the American College of
Allergy, Asthma and Immunology.8
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F IGURE 2 Adjusted mean (95% CI) 22-item Sino-Nasal
Outcome Test (SNOT-22) subdomain score improvements from
baseline at week 24. p < 0.0001 for all comparisons. Error bars
represent 95% CI. CI = confidence interval.

Portions of this analysiswere post hoc and therefore sub-
ject to associated limitations. In addition, results in the
current analysis may not align with other SNOT-22 sub-
domain structures.
The findings of these pooled analyses indicate that

omalizumab provides robust, durable, and meaningful
improvements vs placebo in overall HRQoL as well as
specific aspects of HRQoL important to patients with
CRSwNP. Validated patient-reported outcome measures
can be helpful to follow patients’ progress andmake shared
decisions about continued treatment.
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