Supplementary material
Table S1: FEV1 health state transitions
	FEV1 health state transitions
	Monthly probabilities
	Relative risk of each drug vs BUD/GLY/FOR

	
	BUD/GLY/FOR
	LAMA/LABA
	ICS/LABA

	Moderate FEV1 to severe FEV1
	2.27%*
	0.88**
	1.34**

	Severe FEV1 to very severe FEV1
	0.60%†
	1.18‡
	2.09‡


* [1-EXP(1)^(-(-LN(1-"probability of transitioning from moderate to severe and very severe FEV1 at week 52 for BUD/GLY/FOR")/((12*52)/52))) = 1-EXP(1)^(-(-LN(1-24.10%)/((12*52)/52))) = 2.27%]
** [(1-EXP(1)^(-(-LN(1-"probability of transitioning from moderate to severe and very severe FEV1 at week 52 for comparator")/((12*52)/52))))/(1-EXP(1)^(-(-LN(1-"probability of transitioning from moderate to severe and very severe FEV1 at week 52 for BUD/GLY/FOR")/((12*52)/52))))] (e.g. for PT003: (1-EXP(1)^(-(-LN(1-21.50%)/((12*52)/52))))/(1-EXP(1)^(-(-LN(1-24.10%)/((12*52)/52))))) = 0.88)
† [1-EXP(1)^(-(-LN(1-"probability of transitioning from severe to very severe FEV1 at week 52 for BUD/GLY/FOR")/((12*52)/52))) = 1-EXP(1)^(-(-LN(1-7%)/((12*52)/52))) = 0.60%]
‡ [(1-EXP(1)^(-(-LN(1-"probability of transitioning from severe to very severe FEV1 at week 52 for comparator")/((12*52)/52))))/(1-EXP(1)^(-(-LN(1-"probability of transitioning from severe to very severe FEV1 at week 52 for BUD/GLY/FOR")/((12*52)/52))))] (e.g. for PT003: (1-EXP(1)^(-(-LN(1-0.71%)/((12*52)/52))))/(1-EXP(1)^(-(-LN(1-0.60%)/((12*52)/52)))) = 1.18)
Abbreviations: BUD/GLY/FOR: budesonide/glycopyrrolate/formoterol fumarate. FEV1: forced expiratory volume in one second; ICS: inhaled corticosteroid; LABA: long-acting beta adrenoreceptor agonist; LAMA: long-acting muscarinic antagonist. 
SOURCE:  Values calculated based on AstraZeneca data on file (PAP of ETHOS clinical trial data based on database lock 09 August 2019; version 29 November 2019)
Table S2: Exacerbation rates and rate ratios (FEV1 no exacerbations and post-exacerbations health states)

	Transitions from FEV1 health states to exacerbation states
	Adjusted* monthly rates
	Rate ratios** based on 
adjusted* monthly rates

	
	BUD/GLY/FOR
	LAMA/LABA
	ICS/LABA

	Moderate FEV1 no exacerbations to moderate exacerbation 
	0.066
	1.291
	1.076

	Moderate FEV1 no exacerbations to severe exacerbation
	0.007
	1.125
	0.877

	Severe FEV1 no exacerbations to moderate exacerbation
	0.077
	1.370
	1.152

	Severe FEV1 no exacerbations to severe exacerbation
	0.013
	1.200
	1.200

	Very severe FEV1 no exacerbations to moderate exacerbation
	0.088
	1.267
	1.267

	Very severe FEV1 no exacerbations to severe exacerbation
	0.017
	1.333
	1.857


*The adjusted monthly rates were calculated based on the adjusted annual rates [-LN(1-(1-EXP(1)^(-"adjusted annual exacerbation rate for BUD/GLY/FOR"*(1/12))))] (e.g. for BUD/GLY/FOR for moderate exacerbation on moderate FEV1 state: -LN(1-(1-EXP(1)^(-0.79*(1/12)))) = 0.066). Adjusted means that treatments were compared adjusting for baseline post-bronchodilator percent predicted FEV1 and baseline eosinophil count as continuous covariates and baseline COPD exacerbation history (0, 1, >=2), and inhaled corticosteroid use at screening (yes/no) as categorical covariates using negative binomial regression. Time at risk of experiencing an exacerbation was used as an offset variable in the model.
**Rate ratios versus BUD/GLY/FOR monthly rates [(-LN(1-(1-EXP(1)^(-"adjusted annual exacerbation rate for comparator"*(1/12)))))/(-LN(1-(1-EXP(1)^(-"adjusted annual exacerbation rate for BUD/GLY/FOR"*(1/12)))))] (e.g. for PT003 for moderate exacerbation on moderate FEV1 state: (-LN(1-(1-EXP(1)^(-1.02*(1/12)))))/(-LN(1-(1-EXP(1)^(-0.79*(1/12))))) = 1.291)
Abbreviations: BUD/GLY/FOR: budesonide/glycopyrrolate/formoterol fumarate. FEV1: forced expiratory volume in one second; ICS: inhaled corticosteroid; LABA: long-acting beta adrenoreceptor agonist; LAMA: long-acting muscarinic antagonist
SOURCE: Values calculated based on AstraZeneca data on file (PAP of ETHOS clinical trial data based on database lock 09 August 2019; version 29 November 2019)
Table S3: Adverse events' resources use and costs 
	Treatment 
	Resource use (%)*
	Unit cost (€)**
	Overall cost (€)

	BUD/GLY/FOR
	
	
	

	Nasopharyngitis
	10.60
	53.59
	5.68

	Upper respiratory tract infection
	5.70
	2,475.20
	3.05

	Confirmed pneumonia
	4.20
	2,837.62
	103.96

	Bronchitis
	3.10
	3,261.58
	87.97

	Confirmed Major Adverse Cardiovascular Event
	1.40
	2,475.20
	45.66

	
	
	TOTAL
	246.32

	LAMA/LABA

	Nasopharyngitis
	9.40
	53.59
	5.04

	Upper respiratory tract infection
	4.80
	2,475.20
	2.57

	Confirmed pneumonia
	2.30
	2,837.62
	56.93

	Bronchitis
	3.60
	3,261.58
	102.15

	Confirmed Major Adverse Cardiovascular Event
	2.10
	2,475.20
	68.49

	
	
	TOTAL
	235.19

	ICS/LABA

	Nasopharyngitis
	11.00
	53.59
	5.89

	Upper respiratory tract infection
	5.40
	2,475.20
	2.89

	Confirmed pneumonia
	4.50
	2,837.62
	111.38

	Bronchitis
	3.20
	3,261.58
	90.80

	Confirmed Major Adverse Cardiovascular Event
	1.10
	2,475.20
	35.88

	
	
	TOTAL
	246.85


Abbreviations: BUD/GLY/FOR: budesonide/glycopyrrolate/formoterol fumarate. ICS: inhaled corticosteroid; LABA: long-acting beta adrenoreceptor agonist; LAMA: long-acting muscarinic antagonist
SOURCE: *Assess the Efficacy and Safety of PT010 Relative to PT003 and PT009 in Subjects With Moderate to Very Severe COPD (ETHOS) and assumption. ** Gisbert, R and Brosa, M. Spanish Health Costs and cost-effectiveness ratios Database: eSalud [Internet]. Barcelona: Oblikue Consulting, S.L.; 2007; [Accessed 2021]. Available from: http://www.oblikue.com/bddcostes/
Table S4: Disease management costs
	Treatment 
	Resource use
(per annum/per
exacerbation)*
	Unit cost 
(€)**
	Overall cost (€)
(per annum/per
exacerbation) 

	FEV1 moderate

	Emergency room visit
	0.017
	224.59
	3.82 €

	Specialist visit
	0.048
	135.74
	6.52 €

	Visit general practitioner 
	0.039
	53.59
	2.09 €

	Nursing visit
	0.012
	26.16
	0.31 €

	Telephone calls physician
	0.037
	39.71
	1.47 €

	Telephone nursing consultation
	0.006
	11.35
	0.07 €

	
	
	TOTAL
	14.27

	FEV1 severe

	Emergency room visit
	0.022
	224.59
	4.94

	Specialist visit
	0.067
	135.74
	9.09

	Visit general practitioner 
	0.043
	53.59
	2.30

	Nursing visit
	0.014
	26.16
	0.37

	Telephone calls physician
	0.059
	39.71
	2.34

	Telephone nursing consultation
	0.012
	11.35
	0.14

	
	
	TOTAL
	19.19

	FEV1 very severe

	Emergency room visit
	0.029
	224.59
	6.51

	Specialist visit
	0.105
	135.74
	14.25

	Visit general practitioner 
	0.058
	53.59
	3.11

	Nursing visit
	0.015
	26.16
	0.39

	Telephone calls physician
	0.069
	39.71
	2.74

	Telephone nursing consultation
	0.016
	11.35
	0.18

	
	
	TOTAL
	27.19

	Moderate exacerbation

	Hospitalisation intensive care unit (days)
	0.00
	1,390.20
	0.00

	Hospitalisation coronary care unit (days)
	0.00
	1,252.96
	0.00

	Hospitalisation general ward (days)
	0.00
	542.05
	0.00

	Oral corticosteroids treatment 7 days
	0.50
	0.56
	0.28

	Oral corticosteroids treatment 14 days
	0.50
	1.12
	0.56

	[bookmark: RANGE!A32]Ambulance transport 
	0.00
	328.13
	0.00

	General practitioner visit
	1.00
	53.59
	53.59

	
	
	TOTAL
	54.43

	Severe exacerbation

	Hospitalisation intensive care unit (days)
	0,36
	1,390.20
	500,47 €

	Hospitalisation coronary care unit (days)
	0,07
	1,252.96
	87,71 €

	Hospitalisation general ward (days)
	5,61
	542.05
	3.040,90 €

	Oral corticosteroids treatment 7 days
	0
	0.56
	0,00 €

	Oral corticosteroids treatment 14 days
	0
	1.12
	0,00 €

	Ambulance transport
	0,29
	328.13
	95,16 €

	General practitioner visit
	0
	53.59
	0,00 €

	
	
	TOTAL
	3,724.24


Abbreviations: FEV1: forced expiratory volume in one second
SOURCE: *Assess the Efficacy and Safety of PT010 Relative to PT003 and PT009 in Subjects With Moderate to Very Severe COPD (ETHOS) and assumption. ** Gisbert, R and Brosa, M. Spanish Health Costs and cost-effectiveness ratios Database: eSalud [Internet]. Barcelona: Oblikue Consulting, S.L.; 2007; [Accessed 2021]. Available from: http://www.oblikue.com/bddcostes/.

