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Supplementary methods
Study design and patients
The present study was a randomized, double-blind, placebo-controlled, multicenter study (NCT01362244). A randomization schedule was generated prior to the start of the study using validated internal software. Patients were randomised using the GSK IVRS system, RAMOS. Site staff called the RAMOS system to register the patient on the system and allocated a randomisation number. The randomisation schedule utilised by the RAMOS system was generated by the GSK study statistician prior to the start of the study using validated internal software. A centre-based randomisation schedule was used, with blocking (block size 4). The randomisation was not stratified for any covariate. The patients and treating doctors were blinded to treatment. A site third-party unblinded pharmacist dispensed the investigational product. Blinding was strictly maintained until all data had been collected and cleaned and Database Freeze had been declared, hence site staff (except for the unblinded pharmacist), GSK study staff (except for the independent statistician that analysed the interim data) and bioanalytical staff (placebo subjects were not assayed for PK concentrations) had no access to the random codes until after completion of the study. 
For inclusion, patients must have been diagnosed with severe bilateral nasal polyps requiring surgery. Requirement for surgery was assessed using the endoscopic nasal polyposis score ≥3 and symptom score >7 on a visual analog scale (VAS) (Supplementary Table 1). Patients were also required to be eligible for surgery, to have undergone at least one previous nasal polyp removal surgery and considered to be refractory to steroids (still met the criteria for requiring surgery after continuous intranasal steroids for at least 3 months and/or received a short course of oral steroids). Patients with concurrent asthma must be maintained on ≤10 mg/day of oral corticosteroids (prednisolone or the equivalent). Additionally, they must not have had an asthma exacerbation requiring hospital admission within 4 weeks of screening. Treatment with an immunotherapy within the previous 12 months also excluded patients from the study.

Patients had a 10 to 14 day run-in period with low-dose intranasal steroids prior to the first dose. This was required to prevent over treatment with steroids and standardize treatment prior to study entry. Patients were instructed on administration of intranasal steroids and daily administration was documented using a diary card. At the end of the run-in period, patients were assessed for eligibility into the trial using the criteria described in Supplementary Table 1. Daily treatment with low-dose intranasal steroids continued throughout the study.

Endpoints
Primary endpoint

The primary endpoint was a composite endpoint of the number of patients who no longer met the criteria for requiring surgery at the end of the treatment period (Week 25), based on assessment of nasal polyposis using the endoscopic nasal polyposis score and nasal polyposis severity VAS score (Supplementary Table 2).

Secondary endpoints

· The change in individual nasal polyposis VAS symptom scores were determined for the severity of four nasal polyposis symptoms (rhinorrhea, mucus in the throat, nasal blockage, and loss of smell). Subjects were asked to indicate on a VAS (0 to 10 cm) the severity of individual symptoms. Higher scores indicated more troublesome symptoms.
· Each nostril was assessed for polyps and graded to determine endoscopic nasal polyp score.

· Sino-nasal outcome test (SNOT-22) questionnaires were completed. Patients were asked to rate the severity of their condition on each of 22 items using a 0─5 rating system. Higher scores indicated more severe symptoms.

· EuroQual 5-dimensions (EQ-5D) questionnaires were performed. The first part of the questionnaire assessed mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The second part asked the subjects to rate how good or bad their own health was that day on a scale of 0 to 100 (with a score of 100 being the best state of health)

· The following clinical pharmacodynamics assessments were performed: peak nasal inspiratory flow (PnIF) and lung function assessments (forced expiratory volume in 1 second [FEV1], forced vital capacity [FVC], and peak expiratory flow rate [PEFR]).

· Olfaction tests were performed using the Sniffin’ Sticks Screening-12 to assess each subject’s sense of smell. Each nostril was assessed separately.

· Pharmacokinetic (PK) samples were obtained at time points outlined in the following assessments section. The predose PK sample could be taken at any point before dosing.

· Systemic exposure-clinical outcome relationship and anti-mepolizumab antibody testing.

Safety endpoints

Safety endpoints were the monitoring of treatment-emergent adverse events (AEs), vital signs, electrocardiogram (ECG) testing, immunogenicity, and clinical laboratory testing. The investigator or site staff were responsible for detecting, documenting, and reporting events that met the definition of an AE or SAE. SAEs were defined as any untoward medical occurrence that resulted in death, was life-threatening, required hospitalization, resulted in disability/incapacity, or was a congenital anomaly/birth defect.

Assessments
Assessments of endoscopic nasal polyposis scores, nasal polyposis severity VAS scores, individual VAS symptom scores, lung function, olfaction, nasal secretions, PnIF, pharmacodynamic blood samples, clinical tests, vital signs, ECGs, and AEs were performed on Weeks 1, 2, 5, 9, 13, 17, 21, and 25. SNOT-22 and EQ-5D questionnaires were performed on Weeks 1 and 25. 

Safety monitoring occurred during the intravenous infusion and for 1 hour at the end of the infusion. SAE/AEs, vital signs, and ECG were assessed at each treatment visit (Weeks 1, 2, 5, 9, 13, 17, 21 and 25). Blood was taken for clinical laboratory tests and pharmacodynamics assessments at each treatment visit (Weeks 1, 2, 5, 9, 13, 17, 21, and 25). Immunogenicity was assessed at Weeks 1, 5, 13, and 25. PK was assessed at Weeks 1, 2, 5, 9, 13, and 25.

Analysis of individual symptom VAS scores
Individual mean symptom scores were adjusted for baseline, visit, treatment group, and visit x treatment group interaction. The adjusted means are calculated by correcting the raw values to the overall mean baseline score of the two treatment groups using a statistical model. For example, if the baseline score for rhinorrhoea was higher in the mepolizumab group than the placebo group, the Week 52 values would be adjusted according to the baseline mean of both groups. If the baseline scores were identical in both the mepolizumab and placebo groups, then the raw and adjusted means would be identical.
Supplementary figures
Figure E1. Patients in the mepolizumab group achieving a ≥1 point improvement in total endoscopic nasal polyp score at Week 25 according to baseline eosinophil count (ITT population)*
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*Post-hoc analysis. 
Figure E2. Adjusted means for SNOT-22 results at Week 25 (ITT population)
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*P=0.005. Missing data not imputed; bars represent standard error. ITT, intent to treat; SNOT, Sino-nasal outcome test.

Supplementary tables

 Table E1. Assessment of need for surgery (at screening/baseline)*
	Nasal polyposis severity VAS 

score
	Is the subject eligible for entry into the treatment period?

	
	Endoscopic nasal polyp score

	
	0
	1
	2
	≥3

	≤3
	No
	No
	No
	No

	>3 to ≥7
	No
	No
	No
	No

	>7
	No
	No
	No
	Yes


*Assessment parameters based on consensus of study investigators.

VAS, visual analog scale.

Table E2. Assessment of continuing need for surgery (primary endpoint)*

	Nasal polyposis severity VAS 

score
	 Is the subject no longer in need of surgery?

	
	Endoscopic nasal polyp score

	
	0
	1
	2
	≥3

	≤3
	Yes
	Yes
	Yes
	No

	>3 to ≥7
	Yes
	Yes
	Yes
	No

	>7
	Yes
	Yes
	No
	No


*Assessment parameters based on consensus of study investigators.

VAS, visual analog scale.

Table E3. Endoscopic nasal scoring criteria

	Polyp score
	Polyp size

	0
	No polyps

	1
	Small polyps in the middle meatus not reaching below the inferior border of the middle concha

	2
	Polyps reaching below the lower border of the middle turbinate

	3
	Large polyps reaching the lower border of the inferior turbinate or polyps medial to the middle concha

	4
	Large polyps causing almost complete congestion/obstruction of the inferior meatus


Table E4. Efficacy results for composite primary endpoint and its individual components at Week 25 (ITT population)

	Week 25
	Placebo


	Mepolizumab


	Patients who no longer met the criteria for requiring polyposis surgery, n (%)* 
	n=51
5 (10)
	n=54
16 (30)

	Patients who still met the criteria for requiring polyposis surgery, n (%) 
	n=51
46 (90)
	n=54
38 (70)

	Worst affected endoscopic nasal polyp score, n (%)† 
	n=31
	n=42

	0
	1 (3)
	3 (7)

	1
	2 (6)
	7 (17)

	2
	4 (13)
	7 (17)

	≥3
	24 (77)
	25 (60)

	Improvement by ≥1 point in total endoscopic 
polyp score, n(%)† 
	n=51

14 (27)
	n=54

27 (50)

	Nasal polyposis severity VAS score, mean (95% CI)‡
	n=31

6.1 (5.3─7.0)
	n=42

4.3 (3.6─5.0)


*Missing values were classified as nonresponders; †Post-hoc analysis; ‡0─10 cm VAS scale response to “How troublesome are your symptoms of nasal polyposis?”; 0=not troublesome, 10=worst possible; Results based on a consensus between surgeons.

CI, confidence interval; ITT, intent to treat; VAS, visual analog scale

Table E5. Efficacy results for selected secondary endpoints at Week 25 (ITT population)

	Week 25
	Placebo, 

LS mean (95% CI)
	Mepolizumab,

LS mean (95% CI)
	Treatment difference vs placebo (95% CI)
	P-value

	Symptom severity VAS score*
	n=31
	n=42
	
	

	Rhinorrhea
	5.4 (4.5, 6.2)
	3.0 (2.3, 3.8)
	-2.3 (-3.4, -1.2)
	<0.001

	Mucus in throat
	5.6 (4.8, 6.4)
	3.5 (2.8, 4.2)
	-2.1 (-3.2, -1.0)
	<0.001

	Nasal blockage
	5.8 (5.0, 6.6)
	4.0 (3.3, 4.8)
	-1.8 (-2.9, -0.7)
	0.002

	Loss of smell
	8.0 (7.2, 8.7)
	6.1 (5.4, 6.8)
	-1.9 (-2.9, -0.9)
	<0.001

	SNOT-22 score**
	n=32

40.4 (33.6, 47.1)
	n=42

27.1 (21.2, 33.0)
	-13.2 (-22.2, -4.2)
	0.005

	EQ-5D Index score†
	n=32
	n=41
	
	

	
	0.91 (0.86, 0.95) 
	0.91 (0.87, 0.95)
	0.00 (-0.06, 0.07)
	0.891

	EQ-5D VAS score††
	n=32
	n=42
	
	

	
	75.5 (70.2, 80.7)
	81.1 (76.5, 85.7)
	5.7 (-1.3, 12.7)
	0.111

	PnIF
	n=32

110.4 (92.9, 127.8)
	n=42

137.0 (121.2, 152.9)
	26.7 (3.1, 50.2)
	0.027

	Olfaction testing, 

mean of two nostrils‡
	n=32

3.7 (2.8, 4.6)
	n=41

4.4 (3.6, 5.2)
	0.7 (-0.5, 1.9)
	0.233

	Lung function
	n=32
	n=42
	
	

	FEV1, L
	3.18 (3.05, 3.32)
	3.35 (3.23, 3.47)
	0.16 (-0.02, 0.34)
	0.077

	FVC, L
	4.41 (4.25, 4.57)
	4.59 (4.45, 4.74)
	0.18 (-0.03, 0.40)
	0.094

	PEFR, L/min
	467 (437, 497)
	481 (454, 508)
	14.1 (-25.8, 54.0)
	0.484


*0–10 cm VAS scale: 0=not troublesome, 10=worst possible troublesome; **SNOT-22 scores range from 0–110, lower scores imply less severe symptoms; †Weighted 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; ‡Scores can range from 0–12, with lower scores indicating a worse sense of smell. 

CI, confidence interval; EQ-5D, EuroQual 5-dimensions; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; ITT, intent to treat; LS, least squares; PEFR, peak expiratory flow rate; PnIF, peak nasal inspiratory flow; SNOT, Sino-nasal outcome test; VAS visual analog scale
Table E6. Individual symptom VAS scores over the course of 25 weeks (ITT population)

	
	Week 1
	Week 2
	Week 5
	Week 9
	Week 13
	Week 17
	Week 21
	Week 25

	Rhinorrhea
	
	
	
	
	
	
	
	

	Treatment difference (95% CI)
	0.05 
(-0.90, 1.01)
	-0.86 
(-1.82, 0.10)
	-1.15 
(-2.11, -0.18)
	-1.94 
(-2.93, -0.95)
	-1.59 
(-2.62, -0.55)
	-2.35 
(-3.40, -1.29)
	-1.83 
(-2.91, -0.75)
	-2.31 
(-3.41, -1.21)

	P-value
	0.912
	0.078
	0.020
	<0.001
	0.003
	<0.001
	0.001
	<0.001

	Mucus in throat
	
	
	
	
	
	
	
	

	Treatment difference (95% CI)
	-0.25 
(-1.22, 0.72)
	-0.47 
(-1.44, 0.51)
	-0.52 
(-1.50, 0.45)
	-2.11 
(-3.11, -1.11)
	-1.29 
(-2.33, -0.25)
	-2.04 
(-3.10, -0.98)
	-1.58 
(-2.66, -0.50)
	-2.09 
(-3.19, -1.00)

	P-value
	0.608
	0.347
	0.293
	<0.001
	0.015
	<0.001
	0.004
	<0.001

	Nasal blockage
	
	
	
	
	
	
	
	

	Treatment difference (95% CI)
	-0.11 
(-1.07, 0.85)
	-0.93 
(-1.89, 0.03)
	-1.03 
(-2.00, -0.06)
	-1.67 
(-2.66, -0.68)
	-1.31 
(-2.35, -0.28)
	-1.36 
(-2.42, -0.29)
	-1.31 
(-2.39, -0.23)
	-1.77 
(-2.87, -0.67)

	P-value
	0.823
	0.057
	0.037
	0.001
	0.013
	0.012
	0.018
	0.002

	Loss of smell
	
	
	
	
	
	
	
	

	Treatment difference (95% CI)
	-0.04 
(-0.94, 0.87)
	-0.23 
(-1.13, 0.68)
	-0.45 
(-1.36, 0.46)
	-1.19 
(-2.13, -0.26)
	-1.26 
(-2.23, -0.29)
	-1.32 
(-2.31, -0.33)
	-1.40 
(-2.41, -0.39)
	-1.88 
(-2.91, -0.85)

	P-value
	0.935
	0.625
	0.336
	0.012
	0.011
	0.009
	0.007
	<0.001


0–10 cm VAS scale: 0=not troublesome, 10=worst possible troublesome. Treatment difference = Mepolizumab score – Placebo score. 

CI, confidence interval; ITT, intent to treat; VAS, visual analog scale.

Table E7. Mepolizumab vs placebo treatment differences in PD over the course of 25 weeks (ITT population)

	
	Week 2
	Week 5
	Week 9
	Week 13
	Week 17
	Week 21
	Week 25

	PnIF (L/min)
	
	
	
	
	
	
	

	Treatment difference Mepo vs placebo
	21.16
	16.89
	7.20
	27.71
	15.40
	29.51
	26.65

	Standard error
	7.40
	7.62
	9.97
	10.30
	9.64
	11.77
	11.83

	P-value
	0.005
	0.029
	0.472
	0.009
	0.114
	0.014
	0.027

	Olfaction score 
	
	
	
	
	
	
	

	Treatment difference Mepo vs placebo
	0.09
	1.14
	0.79
	0.73
	0.38
	0.65
	0.71

	Standard error
	0.35
	0.42
	0.43
	0.48
	0.54
	0.63
	0.59

	P-value
	0.790
	0.008
	0.066
	0.127
	0.481
	0.308
	0.233

	FEV1 (L)
	
	
	
	
	
	
	

	Treatment difference Mepo vs placebo
	0.04
	0.05
	0.09
	0.17
	0.21
	0.23
	0.16

	Standard error
	0.07
	0.08
	0.10
	0.09
	0.11
	0.10
	0.09

	P-value
	0.567
	0.495
	0.365
	0.058
	0.056
	0.028
	0.077

	FVC (L)
	
	
	
	
	
	
	

	Treatment difference Mepo vs placebo
	0.06
	0.07
	0.06
	0.2
	0.22
	0.28
	0.18

	Standard error
	0.08
	0.08
	0.10
	0.10
	0.12
	0.11
	0.11

	P-value
	0.486
	0.384
	0.546
	0.050
	0.061
	0.016
	0.094

	PEFR (L/min)
	
	
	
	
	
	
	

	Treatment difference Mepo vs placebo
	5.11
	14.55
	8.91
	23.24
	38.16
	38.72
	14.13

	Standard error
	12.61
	14.59
	17.99
	17.11
	19.39
	18.79
	20.10

	P-value
	0.686
	0.321
	0.622
	0.178
	0.052
	0.042
	0.484


FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; ITT, intent to treat; L, liter; mepo, mepolizumab; min, minute; PD, pharmacodynamics; PEFR, peak expiratory flow rate; PnIF, peak nasal inspiratory flow.

Table E8. Blood eosinophil counts over the course of 25 weeks (ITT population, post-hoc analysis)

	
	Week 1
	Week 2
	Week 5
	Week 9
	Week 13
	Week 17
	Week 21
	Week 25

	Mepolizumab, n
	53
	54
	54
	53
	45
	45
	42
	54

	Geometric mean, cells/μL (SD log)
	500 (0.71)
	80 (0.76)
	40 (0.83)
	40 (0.84)
	30 (0.90)
	30 (0.99)
	30 (0.72)
	50 (1.13)

	Median ratio to baseline (min, max)
	-
	0.16 (0.0, 1.2)
	0.08 (0.0, 1.2)
	0.07 (0.0, 0.8)
	0.07 (0.0, 3.1)
	0.07 (0.0, 0.8)
	0.09 (0.0, 1.0)
	0.10 (0.0, 1.3)

	Placebo, n
	51
	51
	49
	48
	41
	35
	34
	45

	Geometric mean, cells/μL (SD log)
	470 (0.57)
	450 (0.62)
	450 (0.53)
	450 (0.63)
	450 (0.73)
	380 (0.58)
	390 (0.65)
	380 (0.52)

	Median ratio to baseline (min, max)
	-
	1.00 (0.5, 1.5)
	1.00 (0.6, 2.1)
	0.98 (0.5, 2.4)
	0.96 (0.1, 3.0)
	1.00 (0.4, 1.8)
	0.94 (0.4, 2.4)
	0.93 (0.4, 1.8)


ITT, intent to treat; min, minimum; max, maximum. Geometric mean n values presented.
Table E9. Final Population PK Model Derived Summary Parameters (ITT population)

	Label
	Estimate (SE)

	Clearance (L/day)
	0.22 (0.01)

	Volume of Distribution at Steady-State (L)
	7.10 (0.32)

	Cmax (µg/mL)
	193.22 (7.85)

	Cmax (µg/mL) SS
	268.40 (10.37)

	AUC(0-inf) (µg.day/mL)
	3456.69 (152.11)

	Cav(0-inf) (µg/mL)
	123.45 (5.43)

	Half-life (Alpha) (days)
	1.55 (0.41)

	Half-life (Beta) (days)
	24.13 (1.03)


AUC, area under curve; L, liter; mL, milliliter; SE, standard error; SS, steady state; µg, microgram.

Table E10. Adverse events leading to treatment discontinuation

	Age/gender
	AE (preferred term)
	Onset (study day)
	Maximum intensity
	Duration (days)
	Outcome
	Relation to study drug

	Placebo

	46/M 
	Pneumonia/pneumonie
	148 
	Moderate
	58 
	Recovered/

resolved
	No

	31/F 


	Eosinophilic

pneumonia/eosinophilic

pneumonia only left side
	74
	Moderate
	201 
	Recovered/

resolved
	No

	32/M
	Cellulitis orbital/orbital (right)

infection with cellulitis
	56
	Mild
	27
	Recovered/

resolved
	No

	62/M
	Lower respiratory tract

infection/chest infection
	160
	Moderate
	242
	Recovered/

resolved
	No

	43/M
	Syncope patient fainted
	28
	Mild
	0
	Recovered/

resolved
	No

	54/F
	Anosmia/loss of sense of smell
	1
	Severe
	89
	Recovered/

resolved
	No

	Mepolizumab

	53/F
	Toxic skin eruption/rash, toxic eruption
	31
	Moderate
	22
	Recovered/

resolved
	Yes

	63/M
	Rash/rash
	95
	Severe
	115
	Recovered/

resolved
	Yes

	NA/M
	Hematuria/hematuria
	NA
	Mild
	NA
	Recovered/

resolved
	No

	70/F
	Hematuria/hematuria
	55
	Moderate
	86
	Recovered/

resolved
	No

	Not assigned

	NA/M
	Hematuria/hematuria
	NA
	NA
	NA
	Recovered/

resolved
	No


F, female; M, male; NA, not available.
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