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Group composition
	Group
	Patients from METREX
	Patients from METREO

	Placebo
	Placebo group mITT-Eos 
	Placebo group mITT 

	Mepolizumab 100 mg SC
	Mepolizumab group mITT-Eos 
	Mepolizumab 100 mg SC group mITT 

	Mepolizumab
All doses
	Mepolizumab group mITT-Eos
	Mepolizumab 100 mg SC mITT and 
Mepolizumab 300 mg SC mITT 


mITT, modified intent-to-treat (randomised and received at ≥1 dose of study medication); mITT-Eos, modified intention-to-group with blood eosinophil counts ≥150 cells/µL at screening or ≥300 cells/µL in the prior year; SC, subcutaneous
Geographic regions for meta-analysis
Both METREX and METREO were multicentre studies. For covariate adjustment for the statistical analysis of the pooled data, the centres were grouped into geographical regions. These regions were defined as United States of America (USA), European Union (EU) and Rest of the World (RoW).
Covariates
The following covariates were included in the statistical analysis models for all exacerbation-related endpoints:
· Study (METREX, METREO)
· Smoking status (current vs non-smoker/ex-smoker)
· Number of exacerbations in previous year (≤2, 3, ≥4 as an ordinal variable)
· Baseline disease severity (as % predicted post-bronchodilator FEV1)
· Geographic region (USA, EU, RoW)
Analyses carried out using a negative binomial model with an offset of loge (length of time) which reflected the time for which exacerbation data was reported and included in the analysis model.
For all other endpoints, the following covariates were included in the analysis models:
· Study (METREX, METREO)
· Baseline value of response variable
· Smoking status (current vs non-smoker/ex-smoker)
· Geographic region (USA, EU, RoW)
For analyses using mixed model repeated measures, visit was fitted as a categorical variable with the effect of treatment group and baseline varying at each visit (i.e., visit by baseline and visit by treatment group interaction terms were also included in the analysis model).
Eosinophil response modelling
To model the relationship between treatment efficacy and screening blood eosinophil count, a log transformation was initially applied to blood eosinophil counts. This transformation had previously been shown to be appropriate in severe eosinophilic asthma;1-3 however, the transformation was not a good fit for the data from METREX/METREO. Therefore, an additional, post hoc analysis using fractional polynomial modelling was performed to better model the relationship between treatment efficacy and screening blood eosinophil count in COPD. Interactions between treatment and each second-degree fractional polynomial (FP2) transformation of screening blood eosinophil count were assessed using the negative binomial model for exacerbations with additional covariates of smoking status (current vs never/ex), number of exacerbations in previous year, % predicted FEV1 screening, region and study. To determine the best-fitting transformation of blood eosinophil count, the FP2 transformation that maximised the log likelihood of the model was chosen. A likelihood ratio test was used to test the interaction between blood eosinophil count and treatment in the best fitting FP2 model versus a nested model without the interaction terms.
A visual comparison of the model predicted rate ratio (RR) curve against the results of a pre-specified subgroup analysis in which RRs were estimated separately by blood eosinophil count categories of <150, ≥150–<300, ≥300–<500 and ≥500 cells/µL at screening further helped to assess the model fit.
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[bookmark: _Toc71131668]Figure E1. Study design of A) METREX and B) METREO 
[image: ]
Reproduced with permission from Pavord et al, 20174
METREX randomisation stratified: COPD with ≥150 cells/µL at screening or ≥300 cells/μL at any point in the previous year or COPD with <150 cells/μL at screening and no evidence of ≥300 cells/μL in the previous year. 
ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic-receptor antagonists; R, randomisation.

[bookmark: _Toc71131669]Figure E2. LS mean change from baseline in pre-bronchodilator FEV1 over time
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FEV1, forced expiratory volume in 1s; LS, least squares; SC, subcutaneous.
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[bookmark: _Toc71131671]Table E1. Patient demographics and clinical characteristics at baseline in the mepolizumab all-doses group
	Characteristic
	Mepolizumab 
all doses (N=681)
	Placebo 
(N=455)

	Age, years, mean (SD)
	65 (9)
	66 (9)

	Gender, n (%)
	
	

	Female
	242 (36)
	149 (33)

	Smoking history screening, pack-years, mean (SD)
	43.09 (27.09)
	46.25 (27.11)

	Non-smoker, n (%)
	18 (3)
	13 (3)

	Former, n (%)
	475 (70)
	307 (67)

	Current, n (%)
	188 (28)
	135 (30)

	Duration of COPD, years, mean (SD)
	8.6 (6.2)
	9.1 (6.1)

	Moderate/severe exacerbations 
	
	

	In prior year, mean events (SD)
	2.7 (1.4)
	2.6 (1.3)

	≥1 moderate. exacerbation, n (%)
	588 (86)
	379 (83)

	≥1 severe exacerbation, n (%)
	 213 (31)
	161 (35)

	GOLD group, n (%)
	
	

	D
	649 (95)
	434 (95)

	Severity of airflow limitation, n (%)
	
	

	Mild: ≥80% predicted
	8 (1)
	4 (<1)

	Moderate: ≥50–<80% predicted
	252 (37)
	156 (34)

	Severe: ≥30–<50% predicted
	308 (45)
	217 (48)

	Very severe: <30% predicted
	113 (17)
	78 (17)

	Screening blood eosinophil counts, cells/µL, n (%)
	
	

	Thresholds
	
	

	<150 (and ≥300 in the prior year)
	98 (14)
	42 (9)

	≥150
	581 (85)
	412 (91)

	≥300
	249 (37)
	177 (39)

	≥500
	87 (13)
	67 (15)

	Categories
	
	

	≥150–<300
	332 (49)
	235 (52)

	≥300–<500
	162 (24)
	110 (24)

	Geometric mean (SD logs)
	240 (0.758)
	250 (0.739)

	Health-related quality of life
	
	

	SGRQ total score, mean (SD)
	53.1 (17.2)
	54.7 (16.0)

	CAT score, mean (SD)
	18.9 (7.7)
	19.5 (7.6)


CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung Disease; SD, standard deviation; SGRQ, St George’s Respiratory Questionnaire.
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[bookmark: _Toc71131672]Table E2. Overview of exacerbation endpoints
	Endpoint
	Mepolizumab 100 mg SC
(N=456)
	Mepolizumab 
all doses (N=681)
	Placebo (N=455)

	Annual rate of moderate/severe exacerbations
	
	
	

	Annual rate (events/year)
	1.32
	1.34
	1.61

	RR mepolizumab/placebo (95% CI)
	0.82 (0.71, 0.95)
	0.83 (0.73, 0.95)
	

	p-value
	0.006
	0.007
	

	Annual rate of exacerbation leading to ED visit/hospitalisation
	
	
	

	Annual rate (events/year)
	0.24
	0.25
	0.28

	RR mepolizumab/placebo (95% CI)
	0.85 (0.61, 1.18)
	0.88 (0.65, 1.19)
	

	p-value
	0.328
	0.411
	

	Annual rate of severe exacerbations
	
	
	

	Annual rate (events/year)
	0.20
	0.21
	0.23

	RR mepolizumab/placebo (95% CI)
	0.88 (0.62, 1.25)
	0.92 (0.67, 1.27)
	

	p-value
	0.475
	0.619
	

	Kaplan–Meier time to first moderate/severe exacerbation
	
	
	

	Median, days
	218
	235
	155

	HR mepolizumab/placebo (95% CI)
	0.80 (0.68, 0.94)
	0.78 (0.67, 0.91)
	

	p-value
	0.006
	0.001
	

	Kaplan–Meier time to first exacerbation leading to ED visit/hospitalisation
	
	
	

	Median, days
	Not estimable
	Not estimable
	Not estimable

	HR (95% CI)
	0.81 (0.61, 1.09)
	0.79 (0.60, 1.03)
	

	p-value
	0.170
	0.083
	


CI, confidence interval; ED, emergency department; HR, hazard ratio; RR, rate ratio; SC, subcutaneous.


[bookmark: _Toc71131673]Table E3. Overview of HRQoL endpoints at Week 52
	Endpoint
	Mepolizumab 100 mg SC
(N=456)
	Mepolizumab 
all doses 
(N=681) 
	Placebo 
(N=455)

	SGRQ total score at Week 52
	
	
	

	Change from baseline, LS mean (SE)
	−3.8 (0.7)
	−3.7 (0.6)
	−3.1 (0.7)

	Treatment difference (95% CI) 
	−0.7 (−2.7, 1.3)
	−0.6 (−2.5, 1.3)
	

	p-value
	0.486
	0.525
	

	SGRQ symptom domain at Week 52
	
	
	

	Change from baseline, LS mean (SE)
	−8.6 (0.9)
	−8.0 (0.7)
	−5.8 (0.9)

	Treatment difference (95% CI) 
	−2.9 (−5.3, −0.5)
	−2.3 (−4.5, −0.1)
	

	p−value 
	0.020
	0.043
	

	SGRQ activity domain at Week 52
	
	
	

	Change from baseline, LS mean (SE)
	−2.3 (0.8)
	−2.8 (0.7)
	−3.0 (0.8)

	Treatment difference (95% CI) 
	0.7 (−1.5, 3.0)
	0.3 (−1.9, 2.4)
	

	p-value 
	0.528
	0.815
	

	SGRQ impact domain at Week 52
	
	
	

	Change from baseline, LS mean (SE)
	−3.3 (0.8)
	−2.9 (0.7)
	−2.4 (0.9)

	Treatment difference (95% CI)
	−1.0 (−3.3, 1.3)
	−0.6 (−2.7, 1.6)
	

	p−value 
	0.413
	0.597
	

	SGRQ respondersa at Week 52
	
	
	

	Number of responders (%)
	187 (42)
	272 (41)
	168 (38)

	OR, mepolizumab/placebo, (95% CI)
	1.23 (0.94, 1.61)
	1.19 (0.92, 1.53)
	

	p-value 
	0.138
	0.177
	

	CAT score at Week 52
	
	
	

	Change from baseline, LS mean (SE)
	−1.2 (0.3)
	−1.0 (0.3)
	−0.3 (0.3)

	Treatment difference (95% CI) 
	−0.9 (−1.8, 0.0)
	−0.8 (−1.6, 0.0)
	

	p-value
	0.039
	0.062
	

	CAT respondersb at Week 52
	
	
	

	Number of responders (%)
	172 (39)
	263 (40)
	147 (33)

	OR, mepolizumab/placebo, (95% CI)
	1.39 (1.04, 1.85)
	1.41 (1.08, 1.83)
	

	p-value 
	0.024
	0.012
	


aSGRQ responders are defined by ≥4-point reduction in SGRQ total score; bCAT responders are defined by ≥2-point reduction in CAT score.
CI, confidence interval; CAT, COPD Assessment Test; HRQoL, health-related quality of life; LS, least squares; OR, odds ratio; SC, subcutaneous; SE, standard error; 
SGRQ, St George’s Respiratory Questionnaire.
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	[bookmark: _Hlk499040919]Endpoint
	Mepolizumab 
100 mg SC
(N=456)
	Mepolizumab
all doses 
(N=681)
	Placebo
(N=455)

	Patient-rated response at Week 52
	
	
	

	Significantly improved
	38 (9)
	50 (9)
	37 (10)

	Moderately improved
	80 (20)
	120 (20)
	52 (14)

	Mildly improved
	108 (27)
	143 (24)
	92 (25)

	No change
	133 (33)
	217 (37)
	136 (38)

	Mildly worse
	34 (8)
	45 (8)
	31 (9)

	Moderately worse
	6 (1)
	8 (1)
	13 (4)

	Significantly worse
	2 (<1)
	5 (<1)
	1 (<1)

	OR (mepolizumab vs placebo), (95% CI) 
	1.26 (0.97, 1.63)
	1.20 (0.94, 1.52)
	-

	p-value
	0.077
	0.141
	-

	Clinician-rated response at Week 52
	
	
	

	Significantly improved
	28 (7)
	41 (7)
	21 (6)

	Moderately improved
	78 (19)
	110 (18)
	45 (12)

	Mildly improved
	110 (27)
	163 (27)
	99 (27)

	No change
	161 (39)
	240 (40)
	170 (46)

	Mildly worse
	26 (6)
	36 (6)
	30 (8)

	Moderately worse
	4 (<1)
	10 (2)
	4 (1)

	Significantly worse
	4 (<1)
	4 (<1)
	2 (<1)

	OR (mepolizumab vs placebo), (95% CI) 
	1.41 (1.09, 1.83)
	1.37 (1.08, 1.74)
	-

	p-value
	0.008
	0.011
	-


CI, confidence interval; OR, odds ratio; SC, subcutaneous.
[bookmark: _Toc71131675]Table E5. Change from baseline in pre-bronchodilator FEV1 at Week 52
	Endpoint
	Mepolizumab 100 mg SC
(N=456) 
	Mepolizumab all doses (N=681) 
	Placebo
(N=455)

	Pre-bronchodilator FEV1 at Week 52
	
	
	

	Change from baseline, LS mean (SE)
	−5 (11.6)
	3 (9.5)
	−10 (12.0)

	Difference (mepolizumab vs placebo), mL (95% CI)
	5 (−28, 38)
	13 (−17, 43)
	-

	p-value
	0.764
	0.393
	-


CI, confidence interval; FEV1, forced expiratory volume in 1s; LS, least squares; SC, subcutaneous; SE, standard error.
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	Moderate/severe exacerbations
	Exacerbations requiring ED visit/hospitalisation 
	Severe exacerbations

	
	Mepolizumab 
100 mg SC (N=456)
	All doses 
(N=681)
	Placebo 
(N=455)
	Mepolizumab 
100 mg SC (N=456)
	All doses 
(N=681)
	Placebo 
(N=455)
	Mepolizumab 
100 mg SC (N=456)
	All doses 
(N=681)
	Placebo 
(N=455)

	<150 (≥300 in prior year) cells/µL

	n (%)
	53 (12)
	98 (14)
	42 (9)
	53 (12)
	98 (14)
	42 (9)
	53 (12)
	98 (14)
	42 (9)

	Exacerbation rate 
per year
	1.08
	1.16
	1.69
	0.30
	0.25
	0.31
	0.29
	0.21
	0.26

	RR vs placebo (95% CI)
	0.64 (0.40, 1.03)
	0.68 (0.46, 1.03)
	-
	0.96 (0.42, 2.19)
	0.80 (0.37, 1.70)
	-
	1.09 (0.41, 2.90)
	0.79 (0.32, 1.94)
	-

	≥150–<300 cells/µL

	n (%)
	237 (52)
	332 (49)
	235 (52)
	237 (52)
	332 (49)
	235 (52)
	237 (52)
	332 (49)
	235 (52)

	Exacerbation rate 
per year
	1.38
	1.40
	1.50
	0.23
	0.24
	0.27
	0.21
	0.22
	0.25

	RR vs placebo (95% CI)
	0.92 (0.76, 1.11)
	0.93 (0.78, 1.11)
	-
	0.87 (0.55, 1.37)
	0.90 (0.59, 1.38)
	-
	0.82 (0.51, 1.33)
	0.88 (0.56, 1.37)
	-

	≥300–<500 cells/µL

	n (%)
	112 (25)
	162 (24)
	110 (24)
	112 (25)
	162 (24)
	110 (24)
	112 (25)
	162 (24)
	110 (24)

	Exacerbation rate 
per year
	1.26
	1.40
	1.69
	0.22
	0.26
	0.29
	0.15
	0.21
	0.21

	RR vs placebo (95% CI)
	0.75 (0.55, 1.00)
	0.82 (0.62, 1.08)
	-
	0.77 (0.41, 1.43)
	0.90 (0.52, 1.57)
	-
	0.69 (0.35, 1.38)
	0.95 (0.52, 1.75)
	-

	≥500 cells/µL

	n (%)
	53 (12)
	87 (13)
	67 (15)
	53 (12)
	87 (13)
	67 (15)
	53 (12)
	87 (13)
	67 (15)

	Exacerbation rate per year
	1.24
	1.12
	1.71
	0.10
	0.11
	0.20
	0.09
	0.08
	0.10

	RR vs placebo (95% CI)
	0.72 (0.48, 1.09)
	0.67 (0.46, 0.97)
	-
	0.51 (0.14, 1.86)
	0.53 (0.17, 1.71)
	-
	0.90 (0.23, 3.47)
	0.78 (0.21, 2.90)
	-


CI, confidence interval; ED, emergency department; RR, rate ratio; SC, subcutaneous.
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	Mepolizumab 
100 mg SC (N=456)
	All doses
(N=681)
	Placebo
(N=455)
	Mepolizumab 
100 mg SC (N=456)
	All doses
(N=681)
	Placebo
(N=455)

	
	SGRQ total score change from baseline
	CAT score change from baseline

	<150 (≥300 in prior year) cells/µL

	n (%)a
	42 (9)
	79 (12)
	31 (7)
	40 (9)
	75 (11)
	31 (7)

	LS mean change from baseline (SE)
	−6.2 (2.30)
	−3.2 (1.65)
	−1.2 (2.59)
	−3.2 (0.95)
	−1.7 (0.69)
	1.7 (1.06)

	Difference from placebo (95% CI)
	−5.0 (−12.0, 1.9)
	−2.0 (−8.1, 4.2)
	-
	−4.9 (−7.8, −2.1)
	−3.4 (−5.9, −0.8)
	-

	≥150–<300 cells/µL

	n (%)a
	210 (46)
	290 (43)
	185 (41)
	204 (45)
	282 (41)
	183 (40)

	LS mean change from baseline (SE)
	−2.2 (0.93)
	−3.0 (0.79)
	−3.2 (0.98)
	−0.3 (0.42)
	−0.6 (0.36)
	−0.5 (0.44)

	Difference from placebo (95% CI)
	0.9 (−1.7, 3.6)
	0.2 (−2.2, 2.7)
	-
	0.2 (−1.0, 1.3)
	−0.1 (−1.2, 1.0)
	-

	≥300–<500 cells/µL

	n (%)a
	100 (22)
	143 (21)
	90 (20.0)
	92 (20)
	135 (20)
	84 (18)

	LS mean change from baseline (SE)
	−4.0 (1.49)
	−2.6 (1.24)
	−2.0 (1.52)
	−2.0 (0.62)
	−1.2 (0.52)
	−0.1 (0.64)

	Difference from placebo (95% CI)
	−2.0 (−6.1, 2.2)
	−0.7 (−4.6, 3.2)
	-
	−1.9 (−3.7, −0.2)
	−1.1 (−2.7, 0.5)
	-

	≥500 cells/µL

	n (%)a
	49 (11)
	77 (11)
	53 (12)
	48 (11)
	76 (11)
	52 (11)

	LS mean change from baseline (SE)
	−8.1 (2.20)
	−8.7 (1.73)
	−5.7 (2.11)
	−1.7 (0.87)
	−1.7 (0.68)
	−0.9 (0.83)

	Difference from placebo (95% CI)
	−2.4 (−8.4, 3.6)
	−3.0 (−8.4, 2.5)
	-
	−0.8 (−3.2, 1.6)
	−0.8 (−2.9, 1.3)
	-


aIncludes patients with an assessment at baseline and Week 52. 
CAT, COPD Assessment Test; CI, confidence interval; COPD, chronic obstructive pulmonary disease; HRQoL, health-related quality of life; LS, least squares; 
SC, subcutaneous; SE, standard error; SGRQ, St George’s Respiratory Questionnaire.


[bookmark: _Toc71131678]Table E8. SGRQ and CAT responders by blood eosinophil categories at Week 52
	
	Mepolizumab 
100 mg SC (N=456)
	All doses
(N=681)
	Placebo
(N=455)
	Mepolizumab 
100 mg SC (N=456)
	All doses
(N=681)
	Placebo
(N=455)

	
	SGRQ respondersa
	CAT respondersb

	<150 (≥300 in prior year) cells/µL

	n (%)c
	52 (11)
	96 (14)
	42 (9)
	51 (11)
	95 (14)
	42 (9)

	Proportion of responders, n (%)
	21 (40)
	34 (35)
	11 (26)
	25 (49)
	40 (42)
	8 (19)

	OR to placebo (95% CI)
	2.05 (0.80, 5.25)
	1.64 (0.71, 3.78)
	-
	5.69 (1.95, 16.57)
	3.75 (1.46, 9.66)
	-

	≥150–<300 cells/µL

	n (%)c
	234 (51)
	327 (48)
	230 (51)
	230 (50)
	322 (47)
	228 (50)

	Proportion of responders, n (%)
	87 (37)
	128 (39)
	85 (37)
	78 (34)
	120 (37)
	73 (32)

	OR to placebo (95% CI)
	1.05 (0.71, 1.55)
	1.10 (0.76, 1.57)
	-
	1.19 (0.79, 1.80)
	1.30 (0.89, 1.91)
	-

	≥300–<500 cells/µL

	n (%)c
	108 (24)
	158 (23)
	110 (24)
	106 (23)
	156 (23)
	107 (24)

	Proportion of responders, n (%)
	50 (46)
	67 (42)
	44 (40)
	47 (44)
	66 (42)
	37 (35)

	OR to placebo (95% CI)
	1.31 (0.76, 2.26)
	1.19 (0.71, 1.98)
	-
	1.57 (0.88, 2.79)
	1.49 (0.87, 2.54)
	-

	≥500 cells/µL

	n (%)c
	53 (12)
	87 (13)
	65 (14)
	52 (11)
	86 (13)
	64 (14

	Proportion of responders, n (%)
	28 (53)
	42 (48)
	27 (42)
	21 (40)
	36 (42)
	28 (44)

	OR to placebo (95% CI)
	1.63 (0.75, 3.56)
	1.55 (0.76, 3.17)
	-
	0.91 (0.41, 1.98)
	0.97 (0.48, 1.96)
	-


aSGRQ responders are defined by ≥4-point reduction in SGRQ total score; bCAT responders are defined by ≥2-point reduction in the CAT score; cincludes patients with an assessment at baseline and Week 52.
CAT, COPD Assessment Test; CI, confidence interval; COPD, chronic obstructive pulmonary disease; OR, odds ratio; SC, subcutaneous; SGRQ, St George’s Respiratory Questionnaire.
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	Continuous variable modelling
	Subgroup analysis

	Blood eosinophil count (cells/µL)
	RR (mepolizumab 100 mg vs placebo) (95% CI)
	Blood eosinophil count category (cells/µL)
	RR (mepolizumab 100 mg vs placebo) (95% CI)

	100
	1.09 (0.93, 1.28)
	<150
	1.10 (0.91, 1.34)

	150
	1.01 (0.88, 1.14)
	
	

	200
	0.95 (0.84, 1.07)
	≥150–<300
	0.92 (0.76, 1.11)

	300
	0.86 (0.75, 0.99)
	
	

	400
	0.81 (0.68, 0.96)
	≥300–<500
	0.75 (0.55, 1.00)

	500
	0.77 (0.63, 0.93)
	
	

	750
	0.70 (0.55, 0.90)
	≥500
	0.72 (0.48, 1.09)


CI, confidence interval; RR, rate ratio.
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