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Purpose: In the phase 3 SINUS-24 (NCT02912468) and SINUS-52 (NCT02898454) studies in adults with severe chronic rhinosi-
nusitis with nasal polyps (CRSwNP), dupilumab significantly improved the co-primary endpoints of change from baseline to Week 24
in nasal polyp score (NPS) and nasal congestion/obstruction (NC) vs placebo on background intranasal corticosteroids (standard of
care [SOC]). This post hoc analysis of SINUS-24/-52 investigated the direction and magnitude of within-patient change in these
endpoints over time.
Methods: NPS (scale 0–8) was assessed at Weeks 4, 8, 16, 24, 40, and 52 in SINUS-52 and Weeks 8, 16, and 24 in SINUS-24. Daily
patient-reported NC scores (0 [no symptoms]–3 [severe symptoms]) were averaged over 28 days. Within-patient changes from
baseline were assessed through Week 24 in pooled SINUS-24/-52 (n = 438/286 dupilumab/SOC) and through Week 52 in SINUS-
52 (n = 150/153).
Results: In SINUS-52, NPS improved in 70.0% of dupilumab-treated patients at Week 4 vs 31.8% with SOC (odds ratio [OR] 5.2
[95% confidence interval 3.1–8.8]) and 78.7% vs 28.2% at Week 52 (OR 10.6 [6.0–18.7]) (all p < 0.0001). NC improved in 73.3% of
dupilumab-treated patients at Week 4 vs 46.7% with SOC (OR 3.2 [2.0–5.3]) and 86.9% vs 50.7% at Week 52 (OR 6.4 [3.5–11.5]) (all
p < 0.0001). Clinically meaningful (≥1 point) improvements in NPS occurred in 55.7% and 72.3% of dupilumab-treated patients at
Weeks 4 and 52, respectively, vs 16.9% and 16.2% with SOC. Clinically meaningful (≥1 point) improvements in NC occurred in
16.7% and 67.6% of dupilumab-treated patients at Weeks 4 and 52, respectively, vs 3.9% and 20.8% with SOC. At Week 52, NPS
worsening from baseline was observed in 5.7% of dupilumab-treated patients vs 40.1% with SOC and NC worsening in 2.1% vs
20.8%, respectively.
Conclusion: Dupilumab provided rapid, continuing, and clinically relevant improvements over time in NPS and NC in most patients
with severe CRSwNP in the SINUS studies.
Keywords: chronic rhinosinusitis with nasal polyps, dupilumab, nasal polyp score, nasal congestion

Introduction
Chronic rhinosinusitis with nasal polyps (CRSwNP) is a predominantly type 2-mediated inflammatory disease of the
nasal cavity and paranasal sinuses that is associated with a high symptom burden, poor health-related quality of life, and
high economic burden.1–3 Dupilumab is a fully human monoclonal antibody that binds to interleukin (IL)-4Rα, the shared
receptor component for IL-4 and IL-13, which are key and central drivers of type 2 inflammation in multiple diseases
including CRSwNP.4,5 In the phase 3 SINUS-24 and SINUS-52 trials in adults with uncontrolled CRSwNP, dupilumab
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on a background of intranasal corticosteroids reduced polyp size, sinus opacification, and severity of symptoms, and was
well tolerated.6 Both studies achieved their co-primary efficacy endpoints of reductions in bilateral nasal polyp score
(NPS) and nasal congestion/obstruction (NC) at Week 24.

Clinical trial data on the efficacy of treatments for CRSwNP, including responder rates, are commonly reported at
study protocol predefined timepoints, such as after 24 weeks or 52 weeks. Data on the evolution of within-patient
responses over time are less commonly reported. Such data may provide additional granular evidence on the direction
and magnitude of within-patient changes over time observed with new treatments and also with comparator regimens of
optimized standard of care (SOC).

The aim of the current post hoc analysis was to investigate the proportion of patients with improved, stable, or
worsened NPS and NC over time following treatment with dupilumab or placebo (optimized SOC) in the SINUS
trials. We also report the proportion of patients who achieved different categories of improvement in NPS and NC over
time. These analyses provide additional evidence to support decision making by patients, physicians, and policy
makers on the magnitude of change observed in patients treated with dupilumab and in patients treated with
optimized SOC.

Materials and Methods
This was a post hoc analysis of the SINUS-24 (NCT02912468) and SINUS-52 (NCT02898454) trials, details of which
have been published previously.6 In brief, eligible patients had severe CRSwNP on a background of mometasone furoate
nasal spray (MFNS; 2 × 50 µg actuations in each nostril twice daily [400 µg daily dose] or once daily [200 µg daily dose]
if twice daily was not tolerated) and prior history of treatment with systemic corticosteroids and/or surgery for nasal
polyposis. Patients were randomized 1:1 to dupilumab 300 mg subcutaneously (SC) or matching placebo every 2 weeks
(q2w) for 24 weeks in SINUS-24 and 1:1:1 to dupilumab 300 mg SC q2w for 52 weeks, placebo q2w for 52 weeks, or
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dupilumab 300 mg SC q2w for 24 weeks, followed by dupilumab 300 mg SC every 4 weeks for 28 weeks in SINUS-52.
All patients received SOC throughout the study with MFNS as described above.

Within-patient changes from baseline in NPS and NC were assessed for dupilumab 300 mg q2w and placebo through
Week 24 in the pooled SINUS-24/-52 intention-to-treat population (n=286/438 [placebo/dupilumab]) and through Week
52 in SINUS-52 (n=153/150). NPS (range 0–8) was assessed at visits including at Weeks 4, 8, 16, 24, and 52 in SINUS-
52, and Weeks 8, 16, and 24 in SINUS-24. NPS was scored as the average from 2 independent masked central readers of
the nasoendoscopy video. NC score was recorded daily by patients using an eDiary (0, no symptoms; 1, mild symptoms;
2, moderate symptoms; 3, severe symptoms). NC score was calculated as the average of the prior 7 days for the baseline
score, and prior 28 days for monthly post-baseline scores.

Data are presented as the percentage of patients with improvement (score decreased), stable (change = 0), or
worsened (score increased) from baseline in NPS or NC. Estimated odds ratios were calculated for improvement vs
[stable + worsened] with 95% confidence intervals using a logistic regression model adjusted for treatment group,
asthma/non-steroidal anti-inflammatory drug-exacerbated respiratory disease status, prior surgery history, regions, base-
line NPS or NC score, and (for pooled analyses) study. Data are also presented as percentage of patients by categories of
improvement from baseline by >0–<1, ≥1–<2, ≥2–<3, ≥3–<4, ≥4–<5, and ≥5 points (NPS) or >0–<1, ≥1–<2, ≥2–<3, and
= 3 points (NC); stable; or worsened. The proportions of patients achieving the minimum clinically important difference
(≥1-point improvement)7 for both outcomes are also presented.

Results
NPS
At the earliest post-baseline assessment (Week 4 in SINUS-52), 70.0% of dupilumab-treated patients showed an
improvement in NPS compared with 31.8% with optimized SOC (placebo) (Figure 1). At Week 24, the proportions of
patients with improvement were 76.2% with dupilumab and 32.4% with SOC, and at Week 52, the proportions were

Figure 1 Proportion of patients with NPS and NC score change (improved, stable, and worsened) over time (Weeks 4 through 52) in SINUS-52.
Notes: ***p<0.0001. The proportion of patients treated with placebo or dupilumab 300 mg q2w with improvement (change from baseline <0), stable (change = 0), and
worsening (change >0) of NPS or NC over time in SINUS-52. ORs for improvement with dupilumab vs placebo are shown above each pair of bars (patients with
improvement were considered as responders and patients with no change or worsening were considered as non-responders).
Abbreviations: CI, confidence interval; NC, nasal congestion/obstruction; NPS, nasal polyp score; OR, odds ratio; q2w, every 2 weeks.
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78.7% and 28.2%, respectively (Figure 1). A similar pattern of results was observed from Week 8 through Week 24 in the
SINUS-24/-52 pooled analysis (Supplementary Figure 1).

The most frequent improvement in NPS at Week 4 (SINUS-52) was improvement of ≥1–<2 points with dupilumab
(24.3% of patients) and >0–<1 point with SOC (14.9% of patients) (Figure 2). By Week 52 the most frequent
improvement was ≥3–<4 with dupilumab (17.7% of patients) and >0–<1 with SOC (12.0% of patients). A similar
trend was observed from Week 8 through Week 24 in the SINUS-24/-52 pooled analysis (Supplementary Figure 2).

Clinically relevant improvements in NPS (≥1 point)7 were seen by Week 4 (SINUS-52) in 55.7% of dupilumab-
treated patients compared with 16.9% with SOC (Figure 2). By Week 52, clinically relevant improvements were seen in
72.3% of dupilumab-treated patients compared with 16.2% with SOC. A similar trend was observed from Week 8
through Week 24 in the SINUS-24/-52 pooled analysis (Supplementary Figure 2).

Worsening of NPS relative to baseline was seen in 10.7% and 33.8% of patients with dupilumab and SOC,
respectively, at Week 4, and in 5.7% and 40.1% of patients, respectively, at Week 52 in SINUS-52 (Figures 1 and 2).
A similar trend was observed from Week 8 through Week 24 in the SINUS-24/-52 pooled analysis (Supplementary
Figures 1 and 2).

NC
At Week 4 in SINUS-52, 73.3% of dupilumab-treated patients showed an improvement in NC score compared with
46.7% with optimized SOC (placebo) (Figure 1). At Week 12 the proportions of patients with improvement were 80.9%
with dupilumab and 57.3% with SOC, at Week 24 the proportions were 81.5% and 52.4%, and at Week 52 the
proportions were 86.9% and 50.7%, respectively (Figure 1). A similar pattern of results was observed from Week 4
through Week 24 in the SINUS-24/-52 pooled analysis (Supplementary Figure 1).

The most frequent improvement in NC at Week 4 in SINUS-52 was improvement of >0–<1 point with dupilumab
(56.7% of patients) and >0–<1 point with SOC (42.8% of patients) (Figure 2). By Week 52 the most frequent
improvement was ≥1–<2 with dupilumab (31.0% of patients) and >0–<1 with SOC (27.8% of patients). A similar
trend was observed from Week 4 through Week 24 in the SINUS-24/-52 pooled analysis (Supplementary Figure 2).

Clinically relevant improvements in NC (≥1 point)7 were seen by Week 4 (SINUS-52) in 16.7% of dupilumab-treated
patients compared with 3.9% with SOC (Figure 2). By Week 52 clinically relevant improvements were seen in 67.6% of
dupilumab-treated patients compared with 22.9% with SOC. A similar trend was observed from Week 4 through Week 24
in the SINUS-24/-52 pooled analysis (Supplementary Figure 2).

Worsening of NC relative to baseline was seen in 5.3% and 17.8% of patients with dupilumab and SOC, respectively,
at Week 4, and in 2.1% and 20.8% of patients, respectively, at Week 52 in SINUS-52 (Figures 1 and 2). A similar trend
was observed from Week 4 through Week 24 in the SINUS-24/-52 pooled analysis (Supplementary Figures 1 and 2).

Odds of Improvement Over Time
The odds ratios for improvement with dupilumab vs SOC increased from Week 4 to Week 24 and from Week 24 to Week
52 in SINUS-52. The odds of improvement in NPS with dupilumab vs SOC were 5.2 at Week 4 and increased to 7.3 and
10.6 at Weeks 24 and 52, respectively (Figure 1). The odds of improvement in NC with dupilumab vs SOC were 3.2 at
Week 4 and increased to 3.9 and 6.4 at Weeks 24 and 52, respectively.

Discussion
Within-patient changes over time (worsened, stable, improved), and the magnitude of these changes, provide granular
evidence on the efficacy of treatments assessed in clinical trials. The present analysis provides evidence on efficacy of
dupilumab and also on optimized SOC in patients with severe CRSwNP in the SINUS trials. For each of the co-primary
endpoints, NPS and NC, a significantly greater proportion of patients showed improvement from baseline with
dupilumab than with optimized SOC from the first post-baseline visit to the last visit. Furthermore, in the dupilumab
group, the proportion of patients with improvement increased from the first post-baseline visit to Week 24 and increased
further from Week 24 to Week 52 for both NPS and NC. These findings indicate that while many patients show early
response to dupilumab, in some patients the response can be manifested later. In contrast, with SOC the proportion of
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patients with improvement remained generally unchanged between Weeks 4, 24, and 52, indicating no change over time.
The difference between dupilumab and SOC in prevalence of response over time is demonstrated by the odds of
improvement with dupilumab vs SOC, which doubled between Week 4 and Week 52 for both NPS and NC. Even from

Figure 2 Proportion of patients with (A) NPS and (B) NC score change (stable, worsened, and categories of improvement) at Weeks 4 and 52 in SINUS-52.
Notes: The proportion of patients treated with placebo or dupilumab 300 mg q2w in SINUS-52 with improvement in (A) NPS or (B) NC at Weeks 4 and 52, according to
absolute category of improvement. The shaded area represents clinically important improvement (≥1-point improvement). The proportions of patients with stable (change
= 0) or worsening (change >0) of NPS or NC are shown for comparison.
Abbreviations: MCID, minimum clinically important difference; NC, nasal congestion/obstruction; NPS, nasal polyp score; q2w, every 2 weeks.
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Week 24 to Week 52 the odds of improvement with dupilumab vs SOC increased substantially, demonstrating the benefit
of continuous treatment with dupilumab and that chronic treatment increases the odds of improvement.

The magnitude of within-patient improvements observed with dupilumab was greater than the magnitude of improvements
observed with SOC at all analyzed timepoints. Moreover, the magnitude of within-patient improvements with dupilumab
increased from the first post-baseline visit to the last for both NPS and NC. More than 10% of patients treated with dupilumab in
SINUS-52 had a reduction in NPS of at least 5 points at Week 52, while >8% reported the maximum improvement of 3 points in
NC at the same time point, representing complete resolution of symptoms from “severe” to “no symptom.” In contrast, with SOC
at Week 52 no patients achieved 3-point improvement in NC or 5-point improvement in NPS.

Thresholds for clinically meaningful change in objective and patient-reported outcomes in patients with CRSwNP
have recently been estimated using data from SINUS-24 and SINUS-52, with improvement of ≥1 point established as
clinically meaningful for both NPS and NC.7 More than half of patients treated with dupilumab achieved clinically
meaningful improvement in NPS by Week 4, rising to almost three-quarters by Week 52. In contrast, fewer than one-fifth
of patients treated with SOC achieved clinically meaningful improvement in NPS by Week 4, and this proportion
remained unchanged at Week 52. Clinically meaningful improvements in NC took longer to manifest than those for NPS:
at Week 4, approximately 1 in 6 dupilumab-treated patients had achieved a ≥1-point improvement in NC and this
increased to approximately 4 in 6 patients by Week 52. In contrast, fewer than 1 in 25 patients treated with optimized
SOC achieved clinically meaningful improvement in NC by Week 4, and fewer than 1 in 4 by Week 52.

Worsening of NPS and NC was observed in only a small minority of patients treated with dupilumab, and the proportion
of patients with worsening declined over the course of the study. In contrast, in patients treated with SOC, worsening of NPS
was observed in more than 3 in 10 patients at Week 4, increasing to 4 in 10 patients by Week 52, and worsening of NC was
seen in approximately 1 in 6 patients at Week 4, increasing slightly to approximately 1 in 5 by Week 52. These results
illustrate the extent of unmet need with current SOC of intranasal corticosteroid spray for severe CRSwNP, despite this
treatment being optimized in a clinical trial setting, which is likely better than would be achieved in a real-world setting.
Worsening of disease, with dupilumab or placebo/SOC, may reflect temporal variation in disease severity among patients
who are not responding to treatment. Further analysis will be required to investigate this subgroup of patients.

Conclusion
In conclusion, these results add to the evidence of dupilumab efficacy in patients with CRSwNP, and offer new insights
into the time course of dupilumab’s treatment effects. Dupilumab provided rapid, continuing, and clinically relevant
improvements over time in NPS and NC in the majority of patients with severe CRSwNP, and longer treatment led to
a greater proportion of patients becoming responders.

Abbreviations
CI, confidence interval; CRSwNP, chronic rhinosinusitis with nasal polyps; IL, interleukin; MFNS, mometasone furoate
nasal spray; NC, nasal congestion/obstruction; NPS, nasal polyp score; OR, odds ratio; q2w, every 2 weeks; SC,
subcutaneously; SOC, standard of care.
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