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Abstract 
Background: Patients with eosinophilic nasal polyposis frequently require surgery, and recurrence rates are high. 
Objective: To assess the efficacy and safety of mepolizumab vs placebo for severe bilateral nasal polyposis.
Methods: This randomised, double-blind, placebo-controlled trial recruited patients aged 18−70 years with recurrent nasal polyposis requiring surgery. Patients received intravenous mepolizumab 750 mg or placebo every 4 weeks for a total of six doses, in addition to daily topical corticosteroid treatment. The primary endpoint was the number of patients no longer requiring surgery at Week 25, based on a composite endpoint of endoscopic nasal polyp score and nasal polyposis severity visual analogue scale (VAS) score. Secondary endpoints included change in nasal polyposis severity VAS score, endoscopic nasal polyp score, improvement in individual VAS symptoms (rhinorrhoea, mucus in throat, nasal blockage, and sense of smell), patient-reported outcomes (PRO), and safety.
Results: 105 patients received mepolizumab (n=54) or placebo (n=51). A significantly greater proportion of patients in the mepolizumab group compared with the placebo group no longer required surgery at Week 25 (16[30%] vs 5[10%], respectively; P=0.006). There was a significant improvement in nasal polyposis severity VAS score, endoscopic nasal polyp score, all individual VAS symptom scores, and sino-nasal outcome test [SNOT]-22 PRO score in the mepolizumab group compared with placebo. Mepolizumab’s safety profile was comparable to placebo.
Conclusion: In patients with recurrent nasal polyposis on topical corticosteroids who required surgery, mepolizumab treatment led to a greater reduction in the need for surgery and a greater improvement in symptoms than placebo. 
Clinical implications: Results suggest that mepolizumab treatment has the potential to improve quality of life and reduce surgery-associated burden for patients with severe nasal polyposis.
Capsule summary: This was the first study to show that mepolizumab treatment added to daily nasal corticosteroids offers a viable alternative to surgery in patients with severe, recurrent nasal polyposis requiring surgery.
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Introduction
Chronic rhinosinusitis is common, with a prevalence of 11% in Europe.1 It can be categorized into two phenotypes based on results from nasal endoscopy and computed tomography: chronic rhinosinusitis with nasal polyps and chronic rhinosinusitis without nasal polyps.2 Up to 4% of the general population is estimated to be affected by nasal polyps.3 Nasal polyps often have a negative impact on numerous aspects of quality of life (QoL), including physical health, general health, social functioning, sleep, and mental health,4 and can lead to workplace absenteeism.5 Symptoms experienced by patients with nasal polyposis include nasal blockage, loss of smell, rhinorrhoea, as well as symptoms derived from lower airway involvement.4 

Current treatment options for patients with nasal polyposis are limited to intranasal and oral corticosteroids, long-term antibiotics, and surgery.6–8 Intranasal corticosteroids are usually the initial treatment option for nasal polyps, with good results for patients with mild disease.9 Short-term courses of systemic corticosteroids are reserved for more severe cases.10 While symptoms can be controlled medically in some patients, surgery is often required.7 Surgery can range from a simple polypectomy to full removal of polypoid mucosal tissue from sinuses.7 The recurrence rate is impactful for patients and repeated surgery is often required; one study found that 15% of patients had 4–6 procedures within an 8-year period.11 Furthermore, long-term follow-up and treatment with topical corticosteroids is usually still required postsurgery.12 There is also a proportion of patients for whom surgery and/or oral corticosteroids fail to achieve disease control.

Interleukin (IL)-5 is the critical factor that promotes eosinophil development and survival.13,14 Mepolizumab, an IL-5 antibody, is under investigation as treatment for nasal polyposis.15 Mepolizumab reduces blood and tissue eosinophil counts,16,17 and is approved for the treatment of severe eosinophilic asthma. Both severe eosinophilic asthma and nasal polyposis are characterized by prominent local eosinophilic inflammation.18 IL-5 appears to have a key role in the pathogenesis of nasal polyposis: 1) nasal polyps are associated with IL-5 expression;19-22 2) the expression of IL-5 within nasal polyp tissue has been associated with asthma comorbidity;23 3) eosinophilic inflammation is associated with polyp recurrence after surgery.24 Consequently, IL-5 is a major target for therapeutic intervention, and previous studies with small numbers of patients have shown that inhibiting IL-5 with anti-IL-5 treatments such as mepolizumab, can successfully reduce nasal polyp size.15,25 

The aim of this study was to build on previous studies and determine if mepolizumab treatment could reduce the need for surgery in patients with severe recurrent bilateral nasal polyposis. This was assessed using a novel composite endpoint of polyp size and symptom severity. 



Methods
Study design and oversight
This was a 1:1 randomised, double-blind, placebo-controlled, multicentre study (NCT01362244, EudraCT: 2008-003772-21, GSK study ID: 111782). Six centres across three countries (Belgium, the Netherlands, and United Kingdom) took part in the study between May 2009 and December 2014. Further details of the investigators and methods can be found in the Supplementary Appendix. Initially the study comprised two phases: a treatment phase and a follow-up extension phase. The extension phase was subsequently removed from the protocol due to few patients enrolling into this phase. Although patients were required to have been receiving intranasal steroids for at least 3 months prior to study entry, to standardise treatment prior to randomisation, patients received intranasal steroids (fluticasone propionate [1 mg/mL], two sprays [50 µg per spray]in the morning into each nostril daily [Flixonase aqueous nasal spray, GSK, UK]) for 10–14 days (run-in period). Patients were then randomised to receive 750 mg mepolizumab or placebo by intravenous (IV) infusion every 4 weeks (Weeks 1, 5, 9, 13, 17, and 21), for 6 doses. Intranasal steroids were continued during the study at the same dose and regimen as used during the run-in period. See Supplementary Appendix for randomization and blinding details. 

Mepolizumab and placebo were identical in appearance and administered by a staff member who was blinded to the infusion content, unaware of the study randomization, and independent of the study protocol and outcomes. An un-blinded pharmacist dispensed the study drugs. The protocol was approved by local ethics committees, and the study was conducted in accordance with the declaration of Helsinki. Written informed consent was obtained from participants prior to the start of any procedures. The protocol for the analysis is available from the GSK Clinical Study Register (GSK study ID: 111782).
Patients
Patients were screened for eligibility prior to (within 28 days) commencing the run-in-period. Patients were 18 to 70 years of age with severe recurrent bilateral nasal polyposis who required surgery according to the predefined criteria of endoscopic nasal polyp score of ≥3 in one nostril (and a minimum score of two on the other side) and a visual analogue scale (VAS) nasal symptom score >7 (Supplementary Table 1). Patients were also required to be eligible for surgery as a result of being refractory to standard of care steroid therapy (received intranasal steroids for ≥3 months and/or received a short course of oral steroids) at the time of enrollment, and to have undergone at least one previous nasal polyp removal surgery. Exclusion criteria included the requirement for continuous high-dose oral corticosteroids, treatment with other biologics in the past 12 months, or asthma exacerbations requiring hospitalisation within 4 weeks of screening.

Endpoints
The primary endpoint was the number of patients who no longer met the criteria for requiring surgery 4 weeks after the final dose (Week 25) based on endoscopic nasal polyposis scores and nasal polyposis severity VAS scores (Supplementary Table 2). Endoscopic nasal polyposis score was assessed by endoscopy for each nostril separately and using the highest unilateral score. Each nostril was scored from 0–4 (0=no polyps, 4=large polyps causing almost complete nasal obstruction) according to the criteria in Supplementary Table 3. Nasal polyposis severity VAS scores were assessed by asking patients to indicate on a VAS (0–10 cm) the severity of their nasal polyposis, considering how troublesome each of the following symptoms were: rhinorrhoea, mucus in the throat, nasal blockage and loss of smell (see Supplementary Appendix for details on the analysis).

Secondary endpoints were the number of patients who met the criteria for requiring polyposis surgery at each time point, change in nasal polyposis severity VAS score from baseline to Week 25, change in endoscopic nasal polyp score from baseline to Week 25, individual symptom VAS scores (rhinorrhoea, mucus in the throat, nasal blockage, loss of smell), patient-reported outcomes (Sino-nasal outcome test [SNOT-22] questionnaire, and the EuroQual 5-dimensions [EQ-5D] questionnaire), peak nasal inspiratory flow (PnIF), olfaction testing (performed using the Sniffin’ Sticks Screening-12 test), lung function assessments (forced expiratory volume in 1 second [FEV1], forced vital capacity [FVC], and peak expiratory flow rate [PEFR]), blood eosinophil counts, and pharmacokinetics (PK). In the Sniffin’ Sticks Screening-12 test, patients are presented with 12 different odours in turn and asked to identify the source from a list of four options. Patients were blindfolded and performed the test for each nostril separately (with the other blocked with tape). Scores range from 0–12 for each nostril. 

Safety assessment included adverse events (AEs), vital signs, electrocardiogram (ECG) testing, and clinical laboratory testing.

Statistical analysis
Efficacy was analysed in the intent-to-treat (ITT) and per-protocol (PP) populations; PK and safety were analysed in the safety population (patients who received at least one dose of study drug). The maximum sample size was 110, with an unblinded sample size re-estimation conducted using “predictive power” when 46 patients completed the study (after applying the stopping rules for efficacy and futility).26 The predictive power calculation suggested a sample size of 50 patients per treatment arm. For the analysis of the primary endpoint, patients were classified as responders or non-responders at Week 25 based on the endoscopic nasal polyposis score and nasal polyposis severity VAS score; patients with missing data at Week 25 were considered non-responders. Fisher’s exact test was used for the primary endpoint analysis. Additional post-hoc analyses were performed on change from baseline in endoscopic polyp scores and blood eosinophil counts. Endoscopic nasal polyp scores and pharmacodynamic data (PnIF, olfaction, FEV1, FVC, and PEFR) were analysed using ordinal logistic regression; other secondary endpoints were analysed using mixed effects modelling.

Role of the funding source
GSK, in collaboration with the academic clinical investigators, provided input on the design and conduct of the study; oversaw the collection, management and statistical analysis of data; contributed to the interpretation of the data and the preparation, review and submission of the manuscript. All authors had roles in the conception, design, and interpretation of the analysis. All authors participated in the development of the manuscript and had access to the data from the study. The decision to submit for publication was that of the authors alone. The final decision on manuscript submission was made by the authors. The sponsors did not have the right to veto publication.


Results
A total of 107 patients were randomised to receive mepolizumab (n=54) or placebo (n=53) (Figure 1). The first patient was enrolled on 12 May 2009 and the last patient completed on 5 December 2014. Two randomised patients withdrew prior to treatment. One patient randomised to receive mepolizumab received a first dose of placebo in error and was withdrawn; this patient was assigned to the placebo group for safety analyses and mepolizumab group for efficacy analyses (ITT). The ITT population therefore included 105 patients who received at least one dose of mepolizumab or placebo (mepolizumab, 54; placebo, 51). The PP population excluded five patients from the mepolizumab group, as they did not require surgery after the run-in period (n=1), repeated cigarette smoking during the study (n=1), received placebo as their first dose and then withdrew (n=1), or received placebo as their second dose and withdrew (n=2). Patient demographics and characteristics were well balanced between the treatment groups (Table 1). The majority of patients had a history of asthma in both groups; all patients with asthma had mild or moderate disease (Table 1).

A significantly greater proportion of patients in the mepolizumab group no longer met the criteria for requiring surgery compared with placebo at Week 25 (ITT, 16 (30%) vs 5 (10%); P=0.006) (Figure 2A, Supplementary Table 4). This effect was observed from Week 9 and maintained until Week 25. 

There was a significant improvement in nasal polyposis severity VAS score in the mepolizumab group compared with placebo, with a treatment difference in favour of mepolizumab of -1.8 at Week 25 (ITT, 95% confidence intervals [CI], -2.9 to -0.8; P=0.001) (Figure 2B, Supplementary Table 4). The probability of having a reduction in endoscopic nasal polyp score was significantly higher in the mepolizumab group than the placebo group from Week 9 (odds ratio [OR] mepolizumab vs placebo, 5.6; 95% CI, 1.2 to 26.6; P=0.031); and remained higher at Week 25 (OR, 6.6; 95% CI, 1.3 to 34.5; P=0.025). Similarly, a post-hoc analysis of the mean change from baseline in total endoscopic nasal polyp score showed a significant difference between placebo and mepolizumab groups from Week 9 (Figure 2C) to Week 25. In total, 27 (50%) patients receiving mepolizumab and 14 (27%) patients receiving placebo improved by ≥1 point in total endoscopic nasal polyp score (Supplementary Table 4). A post-hoc analysis of patients in the mepolizumab group found there was no association between baseline eosinophil counts and achieving a ≥1 point improvement in endoscopic nasal polyp score at Week 25 (Supplementary Figure 1); however, it is important to note that numbers were small in this analysis (n=28 had a ≥1 point improvement in total endoscopic nasal polyp score vs n=14 with a <1 point improvement).

Mean individual symptom VAS scores (rhinorrhoea, mucus in the throat, nasal blockage, loss of smell), adjusted for baseline, visit, treatment group, and visit x treatment group interaction, were significantly improved in the mepolizumab group compared with placebo at Week 25 (ITT population; Figure 3A–D and Supplementary Table 5). Statistically significant differences were first observed at Week 5 for rhinorrhoea and nasal blockage and Week 9 for mucus and loss of smell; all remained statistically significantly different through Week 25 (ITT population; Supplementary Table 6).

The improvement in mean SNOT-22 questionnaire scores was significantly greater in the mepolizumab group compared with placebo (Supplementary Figure 2). SNOT-22 scores improved between Week 0 and Week 25 in the placebo (Week 1, 49.5 [SD, 19.0]; Week 25, 38.2 [24.5]) and mepolizumab (Week 1, 51.5 [17.0]; Week 25, 28.8 [22.0]) groups. At Week 25, the score for the mepolizumab group was statistically significantly lower than the placebo group (Supplementary Table 5). 

There were no differences between the mepolizumab and placebo groups in the EQ-5D index scores at Week 25, which assessed general QoL not specific to nasal polyposis. Both groups showed increases in mean EQ-5D VAS symptom score at Week 25 compared with Week 0; at Week 25, scores were higher in the mepolizumab group compared with the placebo group (Supplementary Table 5).

At Week 25, least squares (LS) mean PnIF was statistically significantly higher for the mepolizumab group compared with placebo (mean difference 26.7 [95% CI, 3.1 to 50.2]; P=0.027; Supplementary Table 5 and 7). For olfaction, there was a numerical but not statistically significant difference between mepolizumab and placebo groups in favour of mepolizumab (mean difference 0.7 [95% CI, -0.5 to 1.9]; p=0.233) at Week 25. For lung function (FEV1, FVC, and PEFR), there were no statistically significant differences between mepolizumab and placebo groups at Week 25 (Supplementary Table 5), although there were significant differences at other time points in favour of mepolizumab over placebo in FVC and PEFR (Supplementary Table 7). A post-hoc analysis demonstrated that blood eosinophil counts decreased from a geometric mean (SD log) of 500 cells/μL (0.712) at baseline to 50 cells/μL (1.134) at Week 25 in the mepolizumab group. Decreases were not seen in the placebo group (Supplementary Table 8). PK results were as expected for mepolizumab 750 mg IV (Supplementary Table 9).

The overall incidence of treatment-emergent AEs, AEs considered drug related by the investigator, and AEs leading to treatment discontinuation were similar between the treatment groups (Table 2). Details of AEs leading to treatment discontinuation are presented in Supplementary Table 10. The most frequently reported AEs were headache and nasopharyngitis, both reported by more patients in the placebo group than the mepolizumab group. Of the remaining AEs with >5% incidence in either treatment group, oropharyngeal pain, back pain, influenza, and pyrexia were the only events reported by more patients in the mepolizumab group compared with the placebo group. There were no serious AEs reported during the study. In general, clinical laboratory evaluations and vital signs were similar between groups with no notable trends identified; 11 patients (placebo, 9; mepolizumab, 2) had abnormal clinical chemistry values and 6 patients (placebo, 3; mepolizumab, 3) had vital sign abnormalities at any point during the study, but these were not reported as AEs. There was also a decrease in mean leukocyte counts in the mepolizumab group from 7.16 x 109/L pre-dose to 5.90 x 109/L at Week 9, which was sustained over the course of treatment. 



Discussion
This randomised, double-blind, placebo-controlled study aimed to determine whether mepolizumab treatment could reduce the need for surgery in patients with severe, recurrent bilateral nasal polyps on topical corticosteroid therapy. Based on a composite endpoint of reductions in endoscopic nasal polyposis score and nasal polyposis severity VAS score, the study demonstrated a statistically significant reduction in the proportion of patients who met the criteria for requiring surgery 4 weeks after the last dose at Week 25 in the mepolizumab group compared with placebo. This was supported by clinically significant improvements in symptoms and QoL–related SNOT-22 scores in the mepolizumab group compared with placebo. Of note, statistically significant improvements in efficacy outcomes were observed 9 weeks after starting treatment with mepolizumab. The combination of these findings suggests that mepolizumab has a beneficial effect on nasal polyposis and may reduce the need for surgery in patients with refractory nasal polyposis. 

The primary goal of treatment for nasal polyps is to achieve and maintain clinical control through a reduction in polyp size and growth, thereby improving symptoms and maintaining a healthy or almost healthy nasal mucosa with local treatment only.8 Previous studies have shown that systemic steroids improve nasal-related symptom scores for a short time.8,10 However, their use is limited by the potential long-term side effects of systemic steroids.27 The current study showed that mepolizumab treatment led to significant improvements in symptom scores (rhinorrhoea, mucus in throat, nasal blockage, loss of smell) during treatment. Efficacy results from this study were consistent with results from the smaller study investigating mepolizumab in the treatment of nasal polyposis.15 Improvements in endoscopic nasal polyp scores were also comparable to those shown in an initial study using the anti-IL-4/13 therapy dupilumab.30 Loss of smell was shown to be improved by dupilumab compared with baseline and placebo using the UPSIT,30 and mepolizumab significantly improved olfaction compared with placebo measured by VAS score in the current and the former study.15 As different olfaction tests (Sniffin’ Sticks Screening-12 test for mepolizumab vs. University of Pennsylvania Smell Identification Test smell test for dupilumab)30 were used in the studies, comparisons of objective tests are difficult and a head-to-head study is required. Furthermore, safety results were similar between the placebo and mepolizumab treatment groups, as seen in previous nasal polyposis15 and asthma studies.16,28 

As an IL-5 specific antibody, mepolizumab selectively and effectively inhibits eosinophilic inflammation. In the majority of patients, nasal polyposis is characterized by local eosinophilic inflammation and high production of IL-5.29,31 The expression of IL-5 and high levels of markers for T2 disease, such as immunoglobulin E and eosinophil cationic protein, were also associated with an increased likelihood of asthma comorbidity.23 In the mepolizumab group, there was a 10-fold reduction in eosinophil counts at Week 25 which was accompanied by nasal polyp symptom improvements and reduced need for surgery. This reduction is consistent with results from the previous smaller study investigating mepolizumab in the treatment of nasal polyposis, and studies investigating the use of mepolizumab in the treatment of severe eosinophilic asthma.15,16,28 Although there was a reduction in eosinophil counts in the mepolizumab group, no improvements were seen in lung function outcomes. This is likely due to patients with asthma in this study having mild or moderate disease, rather than severe eosinophilic asthma. 

In the current study, all patients were followed up 4 weeks after the final dose. Preliminary results from the discontinued follow-up stage suggested a sustained effect, but low patient numbers prevented conclusions from being made ; similar results from the previous smaller mepolizumab study also suggested a sustained effect until 8 months posttreatment in the responder subgroup.15 Further research with higher numbers of patients is required to fully assess the duration of mepolizumab efficacy posttreatment. As nasal polyposis is not characterized by high production of IL-5 and eosinophilia in all patients31 and not all patients respond to mepolizumab, additional future research should be designed to detect potential biomarkers that could be used to identify patients with nasal polyposis who are most likely to respond to mepolizumab treatment.24 In this study, with low patient numbers, post-hoc analysis demonstrated that baseline blood eosinophil counts did not impact the responder rate and could not be used to identify responders. 

One limitation of this study is the length of treatment. It is possible that efficacy could be increased with a longer treatment period, as clinical improvements were continuing at the end of this 6-month study. For example, two patients were classified as responders for the first time at Week 25. Additionally, the time taken to recruit participants was longer than expected, given that only up to 4% of the population has nasal polyposis.8 This issue will have to be noted and addressed for recruitment of future studies. It should also be noted that in this study a dose of 750 mg mepolizumab IV was administered every 4 weeks as this was the only dose available at the start of the study. As a result of new evidence,16,32 a dose of 100 mg mepolizumab subcutaneously every 4 weeks has been approved for the add-on maintenance treatment of adult patients with severe eosinophilic asthma33 and will be used in future studies.

In conclusion, this study showed that mepolizumab significantly reduced the number of patients who met the criteria for needing surgery and improved nasal polyp score and symptoms compared with placebo in patients with severe bilateral nasal polyposis treated by topical corticosteroids. Mepolizumab treatment therefore has the potential to improve the QoL of and reduce surgery-associated burden for patients with nasal polyposis.
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Figures and tables
Figure 1. Patient flow through the study
*One patient randomised to the mepolizumab group received placebo in error; this patient is included in the safety population for placebo; †Protocol deviations were incorrect treatment/dose (n=3), did not meet inclusion criteria (n=1), and smoked during the study (n=1); ‡Prior to a protocol amendment that discontinued recruitment to the extension study, patients were given the option to enter the extension study. Patients were eligible to enter the extension if they were judged to no longer have a requirement for surgery according to the criteria defined in Supplementary Table 2. Results from the extension phase are not presented due to low patient numbers. ITT, intent to treat; PP, per protocol.
Figure 2. Efficacy (a) Percentage of patients meeting the criteria for surgery over time†; (b) mean nasal polyposis severity VAS score for nasal polyposis (c) LS Mean change from baseline in total endoscopic nasal polyp score‡ (ITT population)
*p≤0.05, **p≤0.01, ***p≤0.001; †Missing data imputed as non-responders; ‡Post-hoc output using last observation carried forward Bars represent 95% confidence intervals. ITT, intent to treat; VAS, 0–10 cm visual analogue scale: 0=not troublesome, 10=worst possible troublesome. 
Figure 3. Adjusted† mean individual symptom VAS scores over time for (A) rhinorrhoea, (B) mucus in throat, (c) nasal blockage, and (d) loss of smell (ITT population) 
Bars represent 95% confidence intervals 
*p≤0.05, **p≤0.01, ***p≤0.001; †adjusted for baseline, visit, treatment group, and visit x treatment group interaction; ITT, intent to treat; VAS, 0─10 cm visual analogue scale: 0=not troublesome, 10=worst possible troublesome. 
 Table 1. Patient baseline demographics and characteristics (ITT population)
	Demographics
	Placebo
 
(N=51)
	Mepolizumab
750 mg IV 
(N=54)

	Age in years, Mean (SD)
	50 (10)
	51 (11)

	Sex, n (%)

	
	

	Female
	17 (33)

	13 (24)


	Male
	34 (67)
	41 (76)

	BMI (kg/m2), Mean (SD)
	25.1 (3.0)
	26.1 (2.7)

	Height (cm), Mean (SD)
	175 (9)
	176 (9)

	Weight (kg), Mean (SD)
	77.2 (13.1)
	81.1 (10.7)

	Ethnicity, n (%)
	
	

	Hispanic or Latino
	0
	0

	Not Hispanic or Latino
	51 (100)
	54 (100)

	Race, n (%)
	
	

	Asian: Central/South Asian heritage
	0
	2 (4)

	Asian: Japanese/East Asian or South East Asian heritage
	1 (2)
	0

	White
	50 (98)
	52 (96)

	Baseline symptom severity VAS symptom score*
	
	

	Nasal polyposis, LS Mean (95% CI)
	8.55 (7.88–9.23)
	8.50 (7.84–9.16)

	Rhinorrhoea, LS Mean (95% CI)
	6.19 (5.50–6.87)
	6.24 (5.57–6.91)

	Mucus in throat, LS Mean (95% CI)
	6.27 (5.57–6.96)
	6.01 (5.34–6.69)

	Nasal blockage, LS Mean (95% CI)
	8.01 (7.32–8.69)
	7.90 (7.23–8.56)

	Loss of smell, LS Mean (95% CI)
	9.10 (8.45–9.75)
	9.06 (8.43–9.69)

	Baseline total endoscopic nasal polyp score†, Mean (SD)
	6.31 (0.88)
	6.28 (0.88)

	Baseline SNOT-22 score‡, Mean (SD)
	49.5 (19.0)
	51.5 (17.0)

	Baseline EQ-5D
	
	

	Index score‡‡, Mean (SD)
	0.84 (0.20)
	0.88 (0.15)

	VAS score§, Mean (SD)
	67.74 (19.65)
	73.30 (17.07)

	Baseline PnIF, L/min, Mean (SD)
	102 (65)
	101 (67)

	History of asthma¶, yes, n (%)
	38 (75)
	44 (81)

	Baseline lung function
	
	

	FEV1, L, Mean (SD)
	3.27 (0.97)
	3.15 (0.98)

	FVC, L, Mean (SD)
	4.45 (1.09)
	4.46 (1.14)

	PEFR, L/min, Mean (SD)
	474 (156)
	461 (140)


*0─10 cm VAS scale: 0=not troublesome, 10=worst possible; †Post-hoc analysis; ‡SNOT-22 scores range from 0–110, lower scores imply less severe symptoms; ‡‡Mean score of five questions, a score of 1 indicates full health and lower scores indicate poorer health; §0─100 mm VAS scale: 0=worst imaginable health state, 100=best imaginable health state. ¶All patients with asthma had mild or moderate disease.
BMI, body mass index; CI, confidence interval; FEV1, forced expiratory volume in 1 second; PEFR, peak expiratory flow rate; FVC, forced vital capacity; ITT, intent to treat; IV, intravenous; LS, least squares; PnIF, peak nasal inspiratory flow; SNOT, Sino-nasal outcome test; VAS, visual analogue scale.



Table 2. Summary of treatment-emergent adverse events reported in >5% of patients in either treatment group (safety population)
	AE type
	Number (%) of patients

	
	Placebo
N=52
	Mepolizumab
750 mg IV
N=53

	All AEs
	
	

	On treatment
	42 (81)
	40 (75)

	Drug related1
	3 (6)
	5 (9)

	Led to discontinuation of study drug or withdrawal from the study
	6 (12)
	3 (6)

	SAEs
	
	

	Nonfatal
	0
	0

	Fatal
	0
	0

	Any on-treatment AE
	
	

	Headache
	20 (38)
	13 (25)

	Nasopharyngitis
	12 (23)
	10 (19)

	Oropharyngeal pain
	4 (8)
	6 (11)

	Back pain
	0
	5 (9)

	Influenza
	2 (4)
	4 (8)

	Arthralgia
	3 (6)
	3 (6)

	Pyrexia
	1 (2)
	3 (6)

	Dyspnea
	4 (8)
	2 (4)

	Nausea
	4 (8)
	2 (4)

	Asthma
	3 (6)
	2 (4)

	Cough
	3 (6)
	2 (4)

	Ear pain
	5 (10)
	1 (2)

	Epistaxis
	3 (6)
	1 (2)

	Fatigue
	4 (8)
	1 (2)

	Insomnia
	3 (6)
	0

	Rhinorrhoea
	3 (6)
	0

	Sinus headache
	3 (6)
	0


AE, adverse event; SAE, serious adverse event; 1Investigators assessment of causality.
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