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Purpose: To provide a descriptive summary of clinical efficacy and health-related quality of life (HRQoL) measures in patients with 
chronic rhinosinusitis with nasal polyps (CRSwNP) and clinical features of obstructive lung disease in the Phase III dupilumab studies 
SINUS-24 and SINUS-52 (NCT02912468, NCT02898454).
Patients and Methods: Patients met a “broad” definition of having clinical features of obstructive lung disease with any of 3 criteria: 
(i) pre-bronchodilator forced expiratory volume in 1 second (FEV1)/forced vital capacity (FVC) <0.70 and smoking history; (ii) patient- 
reported medical history of chronic obstructive pulmonary disease (COPD); or (iii) asthma with >10 pack-years’ smoking history. 
A “narrow” definition including criteria (i) or (ii) was also analyzed. CRSwNP and HRQoL measures were evaluated in all patients and 
lung function (FEV1; FEV1/FVC ratio) was captured and analyzed only in those patients who had a self-reported history of asthma.
Results: Across both studies, 131 patients met the “broad” definition, of whom 90 also had asthma, and 115 patients met the “narrow” 
definition, of whom 74 had asthma. CRSwNP outcomes and HRQoL were improved with dupilumab vs placebo in both the broad and 
narrow subgroups. Among the 90 patients who met the broad definition and had asthma, dupilumab improved pre-bronchodilator FEV1 

and FEV1/FVC ratio at Week 16 (least squares mean differences vs placebo: 0.38 L [95% confidence interval: 0.17, 0.59; p = 0.0004] and 
4.8% [1.7%, 7.9%; p = 0.0024], respectively) sustained through Week 24. Similar results were seen in the “narrow” subgroup with asthma.
Conclusion: In a population of patients with CRSwNP and clinical features of obstructive lung disease, dupilumab improved 
CRSwNP and HRQoL outcomes, and, among those with a history of asthma, also improved lung function. These results support 
further analyses of dupilumab in patients with evidence of type 2 inflammation and obstructive lung disease such as COPD.
Keywords: obstructive lung disease, chronic obstructive pulmonary disease, dupilumab, type 2 inflammation, interleukin-4, 
interleukin-13

Introduction
Chronic rhinosinusitis with nasal polyps (CRSwNP) is an inflammatory disease of the nasal cavity and paranasal sinuses 
characterized by chronic symptoms such as nasal congestion, rhinorrhea, loss of smell, facial pain and headache, and the 
presence of nasal polyps (NP) and sinus inflammation.1 Inflammation in CRSwNP is commonly type 2 and involves 
interleukin (IL)-4 and IL-13, which are key and central drivers of type 2 inflammation in multiple diseases.1–3 Dupilumab 
is a fully human VelocImmune®-derived monoclonal antibody that binds specifically to IL-4Rα, the shared receptor 
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component for IL-4 and IL-13, thereby inhibiting the proinflammatory actions of these cytokines.4,5 Dupilumab 
demonstrated an acceptable tolerability profile in Phase 1 studies in healthy volunteers and demonstrated efficacy and 
acceptable tolerability in Phase 2 and Phase 3 studies in a range of conditions, including asthma, atopic dermatitis, and 
CRSwNP.6–14 Dupilumab improved lung function and asthma control in adults and adolescents with moderate-to-severe 
asthma and evidence of type 2 inflammation.11 Dupilumab is approved for selected patients with diseases driven by type 
2 inflammation, specifically asthma, CRSwNP, and atopic dermatitis (AD).

In the international, randomized, Phase 3 SINUS-24 (NCT02912468) and SINUS-52 (NCT02898454) studies, dupilu
mab significantly improved endoscopic, radiologic, clinical, and health-related quality of life (HRQoL) measures vs 
placebo in adults with severe CRSwNP.13 The broad efficacy demonstrated by dupilumab in these studies suggests that 
in the populations evaluated, type 2 inflammation and particularly IL-4 and IL-13 are key drivers of CRSwNP. A subset of 
patients in these studies who had comorbid asthma also demonstrated improvement in CRSwNP efficacy endpoints as well 
as in lung function as measured by pre-bronchodilator forced expiratory volume in 1 second (FEV1) and FEV1/forced vital 
capacity (FVC) ratio FEV1/FVC.15

Beyond the broad efficacy observed across multiple type 2 inflammatory diseases, including asthma, CRSwNP, 
and AD, dupilumab’s efficacy in patients with chronic obstructive pulmonary disease (COPD) and evidence of type 2 
inflammation is unknown. To address this question, in this analysis we evaluated a subset of patients in the SINUS 
studies with severe CRSwNP who also had evidence of obstructive lung disease to assess the potential benefit of 
dupilumab in COPD. COPD is characterized by persistent respiratory symptoms and airflow limitation that is due to 
airway and/or alveolar abnormalities, usually caused by significant exposure to noxious particles or gases.16 While 
COPD is a clinical diagnosis that includes integration of subjective measures such as symptoms and risk with 
objective spirometry with post-bronchodilator FEV1/FVC less than 0.70,16 in research studies, patients with COPD 
can be identified based on physician diagnosis as well as post-bronchodilator lung function. A subset of patients in 
the SINUS-24 and SINUS-52 studies had reported either medical history of COPD, or had smoking history and 
baseline lung function that was suggestive of obstructive lung disease (pre-bronchodilator FEV1/FVC <0.70). While 
these patients may not necessarily meet a clinical diagnosis of COPD, we postulated that analysis of these patients 
may nevertheless provide useful insights into the potential impact of dupilumab treatment on patients with persistent 
airflow obstruction and obstructive lung disease. The aim of this post hoc analysis was to evaluate clinical outcomes 
and HRQoL in a subset of patients from SINUS-24 and SINUS-52 who had these clinical features of obstructive lung 
disease, in order to better understand the potential role of targeting type 2 inflammation in patients with COPD.

Materials and Methods
Patients and Study Design
In the SINUS-24 and SINUS-52 studies, eligible patients were ≥18 years of age, had severe CRSwNP, and had either 
received systemic corticosteroids in the preceding 2 years or had undergone sinonasal surgery. Details of the study designs 
have been reported previously.13 Briefly, eligible patients had bilateral NP despite intranasal corticosteroids (INCS) 
treatment, with nasal polyp score (NPS) ≥5 out of 8 (≥2 for each nostril), and ongoing symptoms for at least 8 weeks 
prior to study entry including nasal congestion and at least one of loss of smell, or anterior or posterior rhinorrhea. Patients 
with concomitant asthma had to be stable in the 6 weeks prior to study entry using their regular asthma treatment. Patients 
with FEV1 ≤50% of predicted normal or who had participated in prior dupilumab clinical trials were excluded.

Patients were randomized 1:1 to double-blind treatment with subcutaneous (SC) dupilumab 300 mg or placebo every 
2 weeks (q2w) for 24 weeks in SINUS-24, and 1:1:1 to SC dupilumab 300 mg q2w for 52 weeks, SC dupilumab 300 mg 
q2w for 24 weeks followed by every 4 weeks to 52 weeks, or placebo throughout 52 weeks in SINUS-52.13 

Randomization was stratified by the presence of asthma and/or non-steroidal anti-inflammatory drug-exacerbated 
respiratory disease (NSAID-ERD), prior surgery, and country. All patients received INCS (100 mg of mometasone 
furoate nasal spray in each nostril twice daily) from 4 weeks prior to randomization to the end of the study. Both studies 
achieved their primary objective of reduction in the coprimary endpoints of nasal congestion/obstruction score and 
bilateral NPS at Week 24.
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The patient populations evaluated for this post-hoc analysis included patients with features of obstructive lung disease 
identified using 3 criteria (broad definition): (i) pre-bronchodilator FEV1/FVC <0.70 and smoking history or (ii) patient- 
reported history of COPD or (iii) asthma and >10 pack-years of smoking history. In addition, a more narrow definition 
was applied using only criteria (i) and (ii). It should be noted that these are patients with features of COPD, but do not 
necessarily meet the clinical definition or carry a diagnosis of COPD. A subset of these patients also had a history of 
asthma, which was identified by self-report. Spirometry was performed at baseline in all patients enrolled in the study, 
and then during the conduct of the trial only for those with a history of asthma.

Results for placebo and dupilumab 300 mg q2w (the approved dose) from the subgroups of patients with clinical 
features of obstructive lung disease are presented alongside results in patients with asthma to illustrate the effects of 
dupilumab on lung function and other outcomes in the wider SINUS-24/52 population. Given the small sample size in the 
subgroup analyses, data from Week 24 in the SINUS-24 and SINUS-52 studies were pooled to maximize precision, and 
therefore these subanalyses are limited to the Week 24 timepoint.

Outcome Measures
NPS and the 22-item Sino Nasal Outcome Test (SNOT-22) measure of HRQoL in CRSwNP were assessed at baseline 
and at 8, 16, and 24 weeks in all patients. University of Pennsylvania Smell Identification Test (UPSIT) was assessed at 
baseline and at 2, 16, and 24 weeks in all patients. Pre-bronchodilator FEV1 and FEV1/FVC ratio were assessed at 
baseline in all patients, and at 16 and 24 weeks in patients with a diagnosis of asthma.

Statistical Analyses
Differences in least squares (LS) mean change from baseline between dupilumab and placebo were calculated by fitting 
an analysis of covariance model with change from baseline at the corresponding visit as the response variable, and the 
corresponding baseline value, treatment group, asthma/NSAID-ERD status (except for analysis of lung function out
comes), prior surgery history, region (Asia, Latin America, East Europe, or Western countries), and study as covariates. 
Age, sex, and smoking history were additionally used as covariates in the model for analysis of patients in the narrow 
subgroup to account for baseline differences. Analysis of change from baseline in FEV1 at Week 24 for patients with 
asthma was pre-specified. All other analyses described here are post hoc and reported p-values are nominal. Data 
collected after treatment discontinuation were included. Data after “rescue” with systemic corticosteroids or NP surgery 
were set to missing and imputed by worst observation carried forward (WOCF); other missing data were imputed by 
multiple imputation (MI) as described.13 Descriptive statistics include WOCF but not values imputed by MI.

Results
Of 724 patients with severe uncontrolled CRSwNP randomized in the SINUS-24 and SINUS-52 studies, 131 (18%) met the 
broad definition criteria for features of obstructive lung disease (74 and 57 in the dupilumab 300 mg q2w and placebo groups, 
respectively) and 115 (16%) met the narrow definition criteria (67 and 48, respectively). A breakdown of the proportion of 
patients meeting each of the criteria is shown in Table 1 and a flowchart of patient disposition is shown in Supplementary 
Figure 1. Overall, 105/131 (80%) patients in the broad definition subgroup had baseline pre-bronchodilator FEV1/FVC <0.70 
and smoking history, and 18/131 (14%) reported a history of COPD. The corresponding proportions in the narrow definition 
group were 105/115 (91%) and 18/115 (16%). Demographics and baseline disease characteristics were generally well 
balanced between the placebo and dupilumab arms in both subgroups, although the placebo patients had numerically greater 
proportions of women, never smokers, and patients with history of COPD (Tables 1 and 2).

Among the patients with features of obstructive lung disease, dupilumab treatment improved measures of CRSwNP 
disease. In the broad definition subgroup, LS mean (95% confidence interval [CI]) differences for dupilumab vs placebo at 
Week 24 for NPS were −1.72 (−2.27, −1.16) (Figure 1) and for UPSIT were 9.25 (6.52, 11.99) (Figure 2); both p < 0.0001. 
Mean SNOT-22 total scores also improved with dupilumab in patients with features of obstructive lung disease: in the broad 
definition subgroup, at the first assessment (Week 8), the LS mean (95% CI) difference between dupilumab and placebo was 
−13.14 (−19.77, −6.52), and by Week 24 the difference had increased to −15.45 (−21.88, −9.02); both p < 0.0001 (Figure 3). 
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Table 1 Breakdown of the Criteria for Clinical Features of Obstructive Lung Disease

n (%, Broad/Narrow) Broad/Narrow Obstructive 
Lung Disease Definition  

(N = 131/115)

Placebo  
(n = 57/48)

Dupilumab  
(n = 74/67)

[FEV1/FVCa <70% and smoking history] or [history of COPD] or [asthma and >10 pack-years’ smoking history] 57 (100.0/—) 74 (100.0/—)

[FEV1/FVCa <70% and smoking history] or [history of COPD] 48 (84.2/100.0) 67 (90.5/100.0)
FEV1/FVCa <70% 43 (75.4/89.6) 65 (87.8/97.0)

FEV1/FVCa <70% and smoking history 40 (70.2/83.3) 65 (87.8/97.0)

History of COPD 12 (21.1/25.0) 6 (8.1/9.0)
History of COPD without [FEV1/FVCa <70% and smoking history] 8 (14.0/16.7) 2 (2.7/3.0)

Note: aPre-bronchodilator. 
Abbreviations: COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity.

Table 2 Demographic and Baseline Characteristics of Subgroups of Patients with CRSwNP from SINUS-24 and SINUS-52 with 
a Diagnosis of Asthma or with Clinical Features of Obstructive Lung Disease

Characteristic Diagnosis of Asthma Clinical Features of Obstructive Lung Disease

(Broad Definition) (Narrow Definition)

Placebo  
(n = 170)

Dupilumab 
(n = 258)

Placebo 
(n = 57)

Dupilumab 
(n = 74)

Placebo 
(n = 48)

Dupilumab 
(n = 67)

Age, mean (SD) years 50.6 (13.3) 52.2 (12.6) 57.3 (11.3) 54.9 (13.0) 56.6 (12.0) 54.3 (13.2)
Age ≥40 years, n (%) 136 (80.0) 214 (82.9) 53 (93.0) 62 (83.8) 44 (91.7) 55 (82.1)

Female, n (%) 94 (55.3) 124 (48.1) 28 (49.1) 21 (28.4) 24 (50.0) 19 (28.4)

Caucasian, n (%) 149 (87.6) 223 (86.4) 49 (86.0) 62 (83.8) 41 (85.4) 56 (83.6)
Asian, n (%) 12 (7.1) 23 (8.9) 6 (10.5) 10 (13.5) 5 (10.4) 9 (13.4)

BMI, mean (SD), kg/m2 28.0 (6.1) 27.5 (5.3) 27.7 (5.3) 27.0 (5.1) 27.0 (4.6) 27.1 (5.1)

NSAID-ERD, n (%) 74 (43.5) 107 (41.5) 23 (40.4) 28 (37.8) 19 (39.6) 27 (40.3)
Asthma, n (%) 170 (100.0) 258 (100.0) 40 (70.2) 50 (67.6) 31 (64.6) 43 (64.2)

Current smoker, n (%) 10 (5.9) 14 (5.4) 10 (17.5) 15 (20.3) 9 (18.8) 15 (22.4)

Current or former smoker, n (%) 58 (34.1) 80 (31.0) 49 (86.0) 73 (98.6) 40 (83.3) 66 (98.5)
Pack-years, mean (SD), years 13.9 (22.8) 11.1 (20.9) 20.1 (23.3) 16.8 (23.5) 14.9 (11.4) 16.5 (24.8)

FEV1
a, mean (SD), L 2.62 (0.83) 2.61 (0.92) 2.35 (0.76) 2.58 (0.86) 2.27 (0.75) 2.53 (0.79)

FEV1/FVCa, mean % (SD) 72 (10) 71 (10) 67 (10) 65 (8) 64 (9) 63 (7)
Baseline blood eosinophils, mean (SD), × 109/L 0.51 (0.38) 0.52 (0.40) 0.51 (0.45) 0.50 (0.45) 0.53 (0.48) 0.47 (0.36)

Baseline eosinophils ≥0.15 × 109/L, n (%) 153 (90.0) 234 (91.1)b 51 (89.5) 62 (83.8) 43 (89.6) 55 (82.1)

Total IgE, mean (SD), IU/mL 246 (275) 251 (330) 324 (326) 312 (371) 346 (345) 309 (352)
Time since first NP diagnosis, mean (SD), years 12.1 (9.4) 12.2 (10.0) 12.4 (9.4) 12.3 (10.4) 11.9 (9.0) 12.1 (10.5)

Age of NP onset, mean (SD), years 38.7 (14.1) 40.0 (13.3) 45.1 (14.0) 42.6 (14.0) 44.9 (14.3) 42.2 (14.3)

Patients with prior NP surgery, n (%) 121 (71.2) 183 (70.9) 37 (64.9) 45 (60.8) 31 (64.6) 40 (59.7)
Endoscopic NPS, mean (SD) (scale 0–8) 5.82 (1.32) 6.07 (1.22) 6.18 (1.06) 5.89 (1.36) 6.25 (1.09) 5.80 (1.34)

UPSIT score, mean (SD) (scale 0–40) 12.8 (7.2) 12.1 (6.8) 13.6 (7.7) 11.7 (6.4) 13.4 (7.7) 12.0 (6.6)

SNOT-22 score, mean (SD) (scale 0–110) 56.7 (20.6) 52.2 (19.8) 52.0 (19.4) 49.0 (19.5) 51.4 (20.6) 49.3 (19.5)
Patients with surgery for NP and/or SCS use 

during the previous 2 years, n (%)

170 (100.0) 254 (98.4) 56 (98.2) 72 (97.3) 47 (97.9) 65 (97.0)

Number of previous surgeries for NP, mean (SD) 1.97 (1.45) 2.10 (1.83) 1.73 (1.24) 1.93 (1.67) 1.52 (0.89) 2.00 (1.74)

Notes: aPre-bronchodilator. bn=257. 
Abbreviations: BMI, body mass index; CRSwNP, chronic rhinosinusitis with nasal polyps; IgE, immunoglobulin E; NP, nasal polyps; NPS, nasal polyp score; NSAID-ERD, non- 
steroidal anti-inflammatory drug-exacerbated respiratory disease; SCS, systemic corticosteroids; SD, standard deviation; SNOT-22, 22-item Sino Nasal Outcome Test; UPSIT, 
University of Pennsylvania Smell Identification Test.
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Similar effects of dupilumab on NPS, UPSIT, and SNOT-22 were seen in the narrow subgroup and in the overall asthma 
group (Figures 1–3).

Among the patients with clinical features of obstructive lung disease, 90/131 (69%) in the broad definition group 
and 74/115 (64%) in the narrow definition group had a diagnosis of asthma and therefore had post-baseline FEV1 
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Figure 1 Effect of dupilumab on NPS in patients with CRSwNP and clinical features of obstructive lung disease. 
Notes: Data are LS mean change (± SE) from baseline in NPS (range 0–8) in patients with CRSwNP and clinical features of obstructive lung disease (broad definition, A; 
narrow definition, B), or diagnosis of asthma (C). Nominal p vs placebo ***<0.001. 
Abbreviations: CRSwNP, chronic rhinosinusitis with nasal polyps; LS, least squares; NPS, nasal polyp score; q2w, every 2 weeks; SE, standard error.
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Figure 2 Effect of dupilumab on UPSIT score in patients with CRSwNP and clinical features of obstructive lung disease. 
Notes: Data are LS mean change (± SE) from baseline in UPSIT (range 0–40) in patients with CRSwNP and clinical features of obstructive lung disease (broad definition, A; 
narrow definition, B), or diagnosis of asthma (C). Nominal p vs placebo ***<0.001. 
Abbreviations: CRSwNP, chronic rhinosinusitis with nasal polyps; LS, least squares; q2w, every 2 weeks; SE, standard error; UPSIT, University of Pennsylvania Smell 
Identification Test.
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assessments at Weeks 16 and 24. In the broad definition subgroup, mean (standard deviation [SD]) baseline pre- 
bronchodilator FEV1 was 2.45 L (0.76) and 2.43 L (0.92) in the placebo and dupilumab groups, respectively; and 
FEV1/FVC ratio was 0.68 (0.10) and 0.65 (0.09), respectively (Supplementary Table 1). The corresponding values for 
the narrow definition subgroup were 2.36 (0.76) and 2.33 (0.79) for FEV1, and 0.64 (0.09) and 0.62 (0.07) for FEV1 

/FVC ratio. These baseline values were lower (indicating more severe airflow obstruction) than the corresponding 
values in the overall group with asthma (n = 428) (Supplementary Table 1). In the broad definition subgroup, there 
was an increase in pre-bronchodilator FEV1 in the dupilumab group compared with placebo at Week 16 (LS mean 
difference vs placebo: 0.38 L [95% CI: 0.17, 0.59]; p = 0.0004), which was sustained through Week 24 (Figure 4; 
Supplementary Table 1). Dupilumab treatment also improved FEV1/FVC ratio vs placebo at Week 16 (LS mean 
difference vs placebo: 0.05 [0.02, 0.08]; p = 0.0024), with improvements sustained through Week 24 (Figure 4; 
Supplementary Table 1). Similar effects of dupilumab treatment on FEV1 and FEV1/FVC ratio were seen in the narrow 
definition subgroup (Figure 4; Supplementary Table 1).

Discussion
It is common for patients with severe CRSwNP to have coexisting type 2 inflammatory airway disease.17 The term 
“united airway disease” has been used to describe the manifestation of inflammatory disorder in both the upper and lower 
airways.18 Treatment for CRSwNP aims to control symptoms, minimize polyp recurrence, and achieve better HRQoL 
and control of these comorbid conditions. Lung function improvement in patients with CRSwNP and comorbid asthma 
using dupilumab has been previously shown.13 We assessed the effects of dupilumab in patients with CRSwNP with 
clinical features of obstructive lung disease because some patients with obstructive lung disease display type 2 
inflammatory signatures that are similar to those seen in CRSwNP, asthma, atopic dermatitis, and allergic rhinitis. 
Lung function was assessed in those patients with CRSwNP and self-reported asthma.

In this analysis, based on pooled data from the randomized Phase III SINUS-24 and SINUS-52 studies, dupilumab 
treatment was associated with improvements in CRSwNP outcomes in patients with CRSwNP and clinical features of 
obstructive lung disease, and with improvements in lung function among those patients with CRSwNP, clinical features of 
obstructive lung disease, and self-reported asthma. Among the patients with features of obstructive lung disease who had 
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a diagnosis of asthma, and therefore had post-baseline spirometry assessments, dupilumab improved lung function outcomes 
(pre-bronchodilator FEV1 and FEV1/FVC) vs placebo at Week 16, with improvements maintained through Week 24. Similar 
to the findings in the main SINUS studies, among the patients with features of obstructive lung disease, dupilumab led to 
improvements in NPS, symptoms, and CRSwNP-related HRQoL. These are hypothesis-generating findings, which support 
the investigation of dupilumab for efficacy in patients with COPD and evidence of type 2 inflammation.

This post hoc analysis has some limitations. First, the subgroups defined as having clinical features of obstructive 
lung disease were heterogeneous. This was a post-hoc analysis and we selected a series of criteria to identify a surrogate 
population to understand the potential response in a population with COPD. This included retrospective identification on 
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the basis of pre-bronchodilator lung function parameters and/or physician diagnosis. The availability of only pre- 
bronchodilator rather than post-bronchodilator lung function measurements is a major limitation because in many of 
these patients with pre-existing CRSwNP, smoking history, and abnormal lung function, it may be hard to distinguish 
late-onset asthma from COPD. The aim was to use this pragmatic subgroup of patients to explore the potential for 
dupilumab effects in patients with COPD and type 2 inflammation, a group in which there currently are no data on 
dupilumab clinical efficacy. Therefore, the results of this analysis remain hypothesis-generating. A second limitation was 
the lack of post-bronchodilator FEV1 data, which were not collected as part of the parent study. Finally, the SINUS 
studies excluded patients with FEV1 ≤50% of predicted normal, thus excluding patients who may have had more severe 
lung function impairment. Randomized controlled studies are underway to evaluate the efficacy, safety, and tolerability of 
dupilumab in patients with moderate-to-severe COPD with type 2 inflammation (NCT03930732, NCT04456673).

Conclusion
While COPD is a clinical diagnosis that is typically identified in clinical trials using physician report as well as post- 
bronchodilator lung function, these data were unavailable for most patients in the SINUS studies. Consequently, for this 
post-hoc analysis, an approach was taken to identify patients with features consistent with obstructive lung disease as 
a surrogate to better understand the potential role for dupilumab in patients with COPD, and results are exploratory and 
do not necessarily apply to patients with clinically determined COPD. In this subgroup of patients with CRSwNP and 
clinical features of obstructive lung disease, dupilumab improved CRSwNP, HRQoL outcomes, and, in patients who also 
had a history of asthma, lung function. This analysis is consistent with the mechanism of dupilumab as a monoclonal 
antibody that suppresses type 2 inflammation and provides supportive evidence to proceed with efficacy studies in 
a population with COPD and evidence of type 2 inflammation.

Abbreviations
CI, confidence interval; COPD, chronic obstructive pulmonary disease; CRSwNP, chronic rhinosinusitis with nasal polyps; 
FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; HRQoL, health-related quality of life; IL, 
interleukin; INCS, intranasal corticosteroids; LS, least squares; NP, nasal polyps; NPS, nasal polyp score; NSAID-ERD, non- 
steroidal anti-inflammatory drug-exacerbated respiratory disease; q2w, every 2 weeks; SC, subcutaneous; SD, standard 
deviation; SNOT-22, 22-item Sino Nasal Outcome Test; UPSIT, University of Pennsylvania Smell Identification Test.
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