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[bookmark: _Hlk119541649]Systematic Literature Review (SLR)
Methods
A clinical SLR of English language articles was conducted from database inception to June 2022, using MEDLINE®, Embase®, and Cochrane Central Trials Register electronic databases. The SLR adhered to a standardized methodology per the National Institute for Health and Care Excellence [1] and the Cochrane Handbook for Systematic Reviews of Interventions [2], and followed Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-P) guidelines for literature and data selection [3]. Inclusion criteria were consistent with a population, interventions, comparators, outcomes, and study design (PICOS) approach and are summarized in Supplementary Table 4. The search strategies used to conduct the SLR are included in Supplementary Table 5.
Data collection and extraction
Data collection was guided by the PICOS approach, with relevant studies selected based on a two-step process: (1) title/abstract screening and (2) full-text screening. Two investigators independently screened all identified citations and reviewed the full-text citations; discrepancies between investigators were arbitrated by a third investigator. Key data (i.e., study details, study characteristics, patient baseline characteristics, and outcomes of interest) from eligible studies were extracted in the form of report-ready or analysis tables, and a bias risk assessment was performed using the National Institute for Health and Care Excellence (NICE) checklist [4].
[bookmark: _Hlk119541596]Results
[bookmark: _Hlk117241991]The PRISMA flow diagram and SLR findings are summarized in Supplementary Figure 1. Of 19,463 identified citations, 13 fulfilled PICOS criteria. Two studies (ETHOS [5,6] and IMPACT [7,8]; Supplementary Table 1) reporting all-cause mortality as an efficacy endpoint at ≥52 weeks were selected for analysis. A summary of patient characteristics for the ETHOS and IMPACT studies is included in Supplementary Table 2. 
Anchored Matching-Adjusted Indirect Comparison (MAIC) Analysis 
Methods 
Due to the lack of a connected network given the different comparator arms in the ETHOS and IMPACT studies, an additional assumption, which was not required in the unanchored analyses, was made to connect the network via a long-acting muscarinic antagonist/long-acting β2-agonist (LAMA/LABA; class effect) arm. Under this assumption, LAMA/LABAs are considered as common comparators (Supplementary Figure 2).
The anchored MAIC analysis was conducted using the final retrieved dataset with on- and off-treatment data with the 11 covariates used in the primary analysis following guidelines from the NICE Decision Support Unit Technical Support Document 18 (Supplementary Table 6) [9].
Weights were derived from a propensity score-type logistic regression equation, which predicted whether a given type of patient originated from ETHOS or IMPACT as a function of baseline characteristics, so that the re-weighted profile of the budesonide/glycopyrrolate/formoterol fumarate (BGF) arm from ETHOS (the index trial) matched the population characteristics of fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI) from IMPACT (the comparator trial). Coefficients were determined by the method of moments rather than the maximum likelihood (which is more commonly used), as only summary data were available for the comparator population. Following estimation of the coefficients, weights were calculated for each patient treated with BGF from ETHOS, and the weighted average of baseline characteristics was calculated and compared to target values from FF/UMEC/VI from IMPACT. Potential matching variables were determined by consultation with clinical experts and with reference to the availability of aggregate data from IMPACT, and were adjusted if there was a standardized mean difference > 0.1 between the ETHOS and IMPACT populations. Weights were used to calculate ESS, which was sufficiently large to generate the treatment effect between BGF and FF/UMEC/VI. 
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Supplementary Figure 1. PRISMA flow for the clinical systematic literature review.
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CENTRAL, Cochrane Central Register of Controlled Trials; CSR-AZ, clinical study report-AstraZeneca; CSR-GSK, clinical study report-GlaxoSmithKline; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.


Supplementary Figure 2. Disconnected network diagram of ETHOS and IMPACT and anchored approach with LAMA/LABA class effect.
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BFF, budesonide/formoterol fumarate; BGF, budesonide/glycopyrrolate/formoterol fumarate; FF, fluticasone furoate; GFF, glycopyrrolate/formoterol fumarate; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; UMEC, umeclidinium; VI, vilanterol.
Supplementary Figure 3. Anchored versus original and weighted Kaplan–Meier curves for all-cause mortality. 
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aBGF curve based on FF/UMEC/VI from the anchored MAIC.
bBGF adjusted according to aggregate FF/UMEC/VI data from IMPACT for sex, race (Asian, White, Other), body mass index, smoking status, severe exacerbation history in the last 12 months, bronchodilator reversibility, and COPD severity (moderate, severe, very severe).
cFF/UMEC/VI curve based on IMPACT data.
dUnadjusted BGF curve based on ETHOS data.
eBGF adjusted for significant covariates (as measured by a standardized mean difference >0.1): sex, body mass index, bronchodilator reversibility, and COPD severity category (moderate, severe, very severe).
BGF, budesonide/glycopyrrolate/formoterol fumarate 320/18/9.6 μg; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; FF/UMEC/VI, fluticasone furoate/umeclidinium/vilanterol 100/62.5/25 μg; SMD, standardized mean difference.
Supplementary Table 1. Characteristics of the included evidence.
	[bookmark: _Hlk127786642]Study Characteristic
	ETHOS [5,6]
	IMPACT [7,8]

	Publication type
	Data on file
	Data on file

	Blinding 
	Double blind
	Double blind

	Study phase
	III
	III

	Country
	Global
	Global

	Setting
	Multicenter international
	Multicenter international

	Randomized treatment (weeks)
	52 weeks
	52 weeks

	Run-in period
	1–4 weeks
	2 weeks

	Follow-up duration
	2 weeks
	1 week

	Sample size
	8509
	10,335

	Key inclusion criteria
	
	

	Age, years
	40–80
	≥40

	CAT score
	≥10
	≥10

	COPD maintenance therapies 
	≥2 at screening
	Daily maintenance for ≥3 months before screening

	FEV1/FVC
	<0.7
	<0.7

	FEV1 %
	25–65%
	<50% (if ≥1 moderate or severe exacerbation in prior year) OR
50–80% (if ≥2 moderate or ≥1 severe exacerbations in prior year 

	Smoking history
	≥10 pack-years
	Current/former cigarette smoker; history of ≥10 pack-years at screening

	Exacerbation history 
	≥1 moderate or severe (if FEV1 % <50%) OR ≥2 moderate or ≥1 severe (if FEV1 % ≥50%) in year before screening
	See FEV1%

	Key exclusion criteria 
	
	

	Asthma
	Current diagnosis of asthmaa
	Current diagnosis of asthmab


aPatients with a previous asthma diagnosis were eligible, but investigators were advised not to enroll patients who received an active asthma diagnosis within the prior 5–10 years.
bPatients with a prior history of asthma were eligible if they had a current diagnosis of COPD.
CAT, COPD assessment test; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; FEV1 %, FEV1 as a percent of the predicted normal value; FVC, forced vital capacity. 

[bookmark: _Hlk128557762]Supplementary Table 2. Patient characteristics of ETHOS and IMPACT. 

	
	BGF from ETHOS
(mITT populationa; N = 2137) 
	FF/UMEC/VI from IMPACT
(ITT population; N = 4151)

	Age (mean), years
	64.6
	65.3

	Female, n (%)
	877 (41)
	1385 (33.4)

	Race, n (%)
	
	

	White
	1819 (85.1)
	3231 (77.8)

	Asian
	162 (7.6)
	668 (16.1)

	Black/African American
	78 (3.6)
	122 (2.9)

	American Indian/Alaska Native
	33 (1.5)
	87 (2.1)

	Native Hawaiian or Pacific Islander
	2 (<1)
	2 (<1)

	Other
	43 (2.0)
	41 (<1)

	Body mass index, kg/m2 (mean ± SD)
	27.6±6.2
	26.6±6.2

	Current smoker, n (%)
	910 (42.6)
	[bookmark: _Hlk128557817]1436 (35)

	COPD duration, years (mean ± SD)
	8.4±6.5
	–b

	COPD exacerbations in the past 12 months, 
n (mean ± SD)
	1.7±0.8
	–b

	0 Moderate or severe, n (%)
	2 (<1)
	2 (<1) at screening

	1 Moderate or severe, n (%)
	940 (44.0)
	1853 (44.6) at screening

	≥2 Moderate or severe, n (%)
	1195 (55.9)
	2: 1829 (44.1) at screening 
≥3: 467 (11) at screening

	≥1 Severe, n (%)
	451 (21.1)
	1087 (26.2) at screening

	≥2 Severe, n (%)
	–b
	147 (3.5) at screening

	Blood eosinophil count, cells/mm3 (ETHOS) or cells/μL (IMPACT)
	
	

	Median (range)
	165 (0–2510)
	–b

	<150, n (%)
	860 (40.2)
	1844 (44.5)c

	≥150, n (%)
	1277 (59.8)
	2299 (55.5)c

	≥300, n (%) 
	310 (14.5)
	–b

	ICS use at screening, n (%)
	1706 (79.8)
	2971 (71.6)

	CAT score (mean ± SD)d
	19.7±6.5e
	20.1±6.1 at screening

	Change in FEV1 from pre to post albuterol, 
mL (mean ± SD)
	146.3±158.0
	–b

	Bronchodilator reversibility (yes), n (%)f
	657 (30.7)
	734 (18) at screeningg

	Post-bronchodilator FEV1% of predicted normal value (mean ± SD)
	43.6±10.3
	45.7±15.0

	Mild: % predicted FEV1 ≥80%, n (%)
	–b
	10 (<1) at screeningh 

	Moderate: 50 to <80% of predicted normal, n (%)
	613 (28.7)
	1535 (37) at screeningh 

	Severe: 30 to <50% of the predicted normal, n (%)
	1305 (61.1)
	1934 (47) at screeningh 

	Very severe: <30% of the predicted normal value, n (%)
	217 (10.2)
	666 (16) at screeningh 


aThe mITT population matches the patient number in the ITT population from ETHOS.
bNot reported.
cBased on n = 4143.
dScores range from 0 to 40, with higher scores indicating more symptoms; minimal clinically important difference is 2 units.
eBased on n = 2132.
fReversibility was defined as an increase in FEV1 of at least 12% and at least 200 ml after administration of albuterol.
gBased on n = 4144.
hBased on n = 4145.
BGF, budesonide/glycopyrrolate/formoterol fumarate 320/18/9.6 µg; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; CSR, clinical study report; EOS, eosinophil; FEV1, forced expiratory volume in 1 second; FF/UMEC/VI, fluticasone furoate/umeclidinium/vilanterol 100/62.5/25 μg; ICS, inhaled corticosteroid; ITT, intention-to-treat; mITT, modified intention-to-treat; SD, standard deviation.
Supplementary Table 3. Summary of on- and off-treatment causes of death from ETHOS and IMPACT.
	
	ETHOS  [5,6]
	IMPACT [7,8]

	Cause of death, n (%)
	BGF 
(N = 2137)
	FF/UMEC/VI 
(N = 4151)

	All causes
	37 (1.7)a
	88 (2)b

	Cardiovascular
	11 (0.5)
	26 (<1)

	Respiratory
	7 (0.3)
	25 (<1)

	COPD
	5 (0.2)
	NR

	Pneumonia
	2 (<0.1)
	NR

	Cancer
	2 (<0.1)
	13 (<1)

	Other
	8 (0.4)
	10 (<1)

	Non-adjudicated
	9 (0.4)
	NR

	Unknown
	NR
	14 (<1)


aAll reported deaths from the final retrieved dataset; includes all reported deaths occurring at any time after the first treatment, without restriction as to when the death was observed.
bBased on original dataset, as data for the final retrieved dataset (which included 98 deaths) are not available. 
BGF, budesonide/glycopyrrolate/formoterol fumarate 320/18/9.6 μg; COPD, chronic obstructive pulmonary disease; FF/UMEC/VI, fluticasone furoate/umeclidinium/vilanterol 100/62.5/25 μg; NR, not reported.
Supplementary Table 4. PICOS eligibility criteria.
	PICOS 
	Inclusion criteria

	Participants
	Adults with moderate-to-very severe COPD

	Interventions
	Triple therapy (ICS/LAMA/LABA) as fixed-dose combination or open combination

	Comparators
	[bookmark: _Hlk49290755]Placebo
Any included intervention
Best supportive care

	Outcome
	All-cause mortality (as efficacy endpoint)

	Study design
	RCTs irrespective of blinding status

	Study duration
	≥52 weeks 

	Language
	English language

	Publication timeframe
	Databasea inception to June 2022


aDatabases included: Embase, MEDLINE, MEDLINE® In-Process, and Cochrane Central Register of Controlled Trials (CENTRAL).
COPD, chronic obstructive pulmonary disease; ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; PICOS, population, interventions, comparators, outcomes, and study design; RCT, randomized controlled trial.
Supplementary Table 5. Systematic literature review search strategies.
	Search strategy number
	Search strategy

	Embase® and MEDLINE®

	#1
	'clinical trial'/exp

	#2
	'randomization'/de

	#3
	'controlled study'/de

	#4
	'comparative study'/de

	#5
	'single blind procedure'/de

	#6
	'double blind procedure'/de

	#7
	'crossover procedure'/de

	#8
	'placebo'/de

	#9
	'clinical trial' OR 'clinical trials'

	#10
	'controlled clinical trial' OR 'controlled clinical trials'

	#11
	'randomised controlled trial' OR 'randomized controlled trial' OR 'randomised controlled trials' OR 'randomized controlled trials'

	#12
	'randomisation' OR 'randomization' OR random*

	#13
	Rct

	#14
	'random allocation' OR 'random assignment'

	#15
	'randomly allocated' OR 'randomly assigned'

	#16
	'allocated randomly' OR 'assigned randomly'

	#17
	allocated NEAR/2 random OR assign* NEAR/2 random* OR randomi*

	#18
	(single OR double OR triple OR treble) NEAR/1 (blind* OR mask*)

	#19
	placebo*

	#20
	'prospective study'/de

	#21
	#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20

	#22
	'case study'/de

	#23
	'case report'

	#24
	'abstract report'/de

	#25
	'letter'/de

	#26
	#22 OR #23 OR #24 OR #25

	#27
	#21 NOT #26

	#28
	'chronic obstructive lung disease'/syn OR 'chronic bronchitis'/syn OR 'emphysema'/syn OR (chronic* NEAR/3 bronchiti*):ab,ti OR (obstruct* NEAR/3 (pulmonary OR lung* OR airway* OR airflow* OR bronch* OR respirat*)):ab,ti

	#29
	'inhaled corticosteroids' OR (steroid* OR glucocorticoid* OR corticosteroid*) NEAR/3 inhal* OR ics:ab,ti

	#30
	'triamcinolone'/syn OR triaderm OR trilone OR tristoject OR tricortone OR azmacort OR ultrahaler

	#31
	'betamethasone'/syn OR 'mometasone'/syn OR qab149 OR twisthaler OR 'fluticasone'/syn OR flunase OR thoreus OR atemur OR flixonase OR flutivate OR flutinase OR flovent OR flonase OR flixotide OR accuhaler OR diskhaler OR diskus OR surehaler OR rotadisk OR nebules OR allermist OR avamys OR veramyst OR 'budesonide'/syn OR activaero OR budenobronch OR giona OR modulite OR nebuamp OR respules OR obucort OR swinghaler OR flexhaler OR easyhaler OR 'beclometasone'/syn OR clickhaler OR aerobec OR aerocort OR asmabec OR beclazone OR beclojet OR beclomet OR becloturmant OR ventolair OR clenil OR pulvinal OR ecobec OR sanasthmax OR junik OR qvar OR 'flunisolide'/syn OR flunitec OR nisolid OR 'ciclesonide'/syn OR omnair OR zetonna OR ultrahaler OR 'dexamethasone cipecilate'/syn

	#32
	'beta adrenergic receptor stimulating agent'/de OR bronchodilat* NEAR/2 'long acting' OR laba:ab,ti OR (beta* NEXT/2 (agonist* OR adrenergic*) OR 'β2 agonist' AND 'long acting')

	#33
	'salmeterol'/syn OR accuhaler OR aeromax OR diskhaler OR diskus OR salmetador OR serevent OR serobid OR ultrabeta OR 'formoterol'/syn OR aformoterol OR certihaleri OR aerolizer OR atimos OR atock OR brovana OR foradil OR foradile OR forair OR fordilen OR innovata OR perforomist OR oxese OR turbuhaler OR novolizer OR orion OR skyhaler OR 'bambuterol'/syn OR 'indacaterol'/syn OR breezhaler OR neohaler OR 'olodaterol'/syn OR 'abediterol'/syn OR 'clenbuterol'/syn OR 'vilanterol'/syn OR 'arformoterol'/syn

	#34
	'muscarinic receptor blocking agent'/de OR (anti NEAR/2 musca* OR musca* NEAR/2 antagon* AND 'long acting')

	#35
	'tiotropium bromide'/syn OR handihaler OR respimat OR taifun OR 'aclidinium bromide'/syn OR 'oxitropium bromide'/syn OR tersigan OR ventox OR 'glycopyrronium bromide'/syn OR vectura OR 'umeclidinium'/syn OR pt00

	#36
	'fluticasone furoate plus vilanterol'/syn OR 'budesonide plus formoterol'/syn OR turb?haler OR rilast OR vannair OR foracort OR 'fluticasone propionate plus salmeterol'/syn OR foxair OR seretide OR atmadisc OR accuhaler OR evohaler OR diskus OR 'formoterol fumarate plus mometasone furoate'/syn OR zenhale OR 'fluticasone propionate plus formoterol fumarate'/syn OR 'beclometasone dipropionate plus formoterol fumarate'/syn OR innovair OR foster OR modulite OR 'beclometasone/formoterol' OR 'mometasone plus indacaterol' OR 'qmf 149' OR mometasone NEAR/2 indacaterol OR pt003 OR formoterol NEAR/2 (glycopyrrolate OR glycopyrronium) OR 'umeclidinium plus vilanterol'/syn OR pt010 OR  'glycopyrronium bromide plus indacaterol'/syn OR Breztri

	#37
	#29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36

	#38
	#27 AND #28 AND #37

	#39
	#27 AND #28 AND #37 AND [animals]/lim NOT ([humans]/lim AND [animals]/lim)

	#40
	#27 AND #28 AND #37 AND ([conference review]/lim OR [editorial]/lim OR [letter]/lim OR [note]/lim OR [review]/lim OR [short survey]/lim)

	#41
	#39 OR #40

	#42
	#38 NOT #41 

	Cochrane CENTRAL

	#1
	MeSH descriptor: [Pulmonary Disease, Chronic Obstructive] explode all trees

	#2
	MeSH descriptor: [Bronchitis, Chronic] explode all trees

	#3
	MeSH descriptor: [Emphysema] explode all trees

	#4
	(chronic* near/3 bronchiti*):ti,ab,kw 

	#5
	(emphysema* or copd or coad):ti,ab,kw 

	#6
	(obstruct* near/3 (pulmonary or lung* or airway* or airflow* or bronch* or respirat*)):ti,ab,kw 

	#7
	#1 or #2 or #3 or #4 or #5 or #6 

	#8
	inhaled corticosteroids or (steroid* or glucocorticoid* or corticosteroid*) near/3 inhal* or ics:ti,ab,kw 

	#9
	MeSH descriptor: [Triamcinolone] explode all trees

	#10
	triaderm or trilone or tristoject or tricortone or azmacort or ultrahaler or cetocot or adcortyl or aristocort or aristodan or azmacor or celeste or "cl 19823" or cl19823 or clinacort or clinalog or delphicort or fluoxiprednisolone or fluoxyprednisolone or "ken-jec 40" or kenacort or korticoid or ledercort or omcilon or polcortolon or "rp 8357" or rp8357 or simacort or sterocort or "tac 3" or triamcinolon* or triacortyl or triam-a or triam-forte or triamcort or "triamonide 40" or triamsicort or triancinolon or u-tri-lone or volon 

	#11
	MeSH descriptor: [Betamethasone] explode all trees

	#12
	betametaso* or bethametaso* or betamethaso* or bethamethso* or adbeon or becasone or benoson or beprogel or betacortril or betadexamethasone or betamethazone or betason or betnasol or betnelan or betnesol or "betnovate a" or betsolon or betsopart or celestan or celeston* or cidoten or dermobet or diprolen or flubenisolone or methasone or "nsc 39470" or nsc39470 or "rg 833" or rg833 or rinderon or "sch 4831" or sch4831 or walacort 

	#13
	mometasone or mometaid or "qab149" or twisthaler or "allermax aqueous" or asmanex or dermotasone or dermovel or ecural or elica or elocom or elocon or elomet or eloson or flumeta or mefurosan or metaspray or momate or mometasone or monovel or morecort or motaderm or nasonex or novasone or rinelon or rivelon or "sch 32088" or sch32088 or uniclar 

	#14
	fluticasone or flutaide or flixovate or flunase or thoreus or atemur or flixonase or flutivate or flutinase or flovent or flonase or flixotide or accuhaler or diskhaler or diskus or surehaler or rotadisk or reohaler or nebules or allermist or avamys or veramyst or furamist or 685698 

	#15
	MeSH descriptor: [Budesonide] explode all trees

	#16
	activaero or budenobronch or giona or modulite or nebuamp or respules or obucort or swinghaler or flexhaler or turbuhaler or easyhaler or allercort or aquacort or budecol or budecort or budefat or budeflam or "budenase aq" or budenoside or budes or budeson or budiair or "budicort respules" or budon or bunase or butacort or clebudan or cycortide or "desona nasal" or dexbudesonide or duasma or eltair or entocort or esonide or "giona easyhaler" or inflammide or inflanaze or "map 0010" or map0010 or miflonide or neo-rinactive or novopulmon or numark or olfex or preferid or pulmaxan or pulmicon susp for nebulizer or pulmicort or pulmoliseflam or pulmotide or respicort or rhinocort or "s 1320" or s1320 or spirocort or uceris 

	#17
	MeSH descriptor: [Beclomethasone] explode all trees

	#18
	clickhaler or aerobec or aerocort or asmabec or beclazone or beclojet or beclomet or becloturmant or ventolair or clenil or pulvinal or ecobec or sanasthmax or junik or qvar or beclomethasone 

	#19
	flunisolide or flunitec or nisolid or rinhalar or aerobid or "aerobid m" or aerospan or "aerospan hfa" or bronalide or bronilide or cyntaris or flunitec or gibiflu or inhacort or locasyn or lokilan or "lunibron a" or lunis or nasalide or nasarel or rhinalar or "rs 3999" or rs3999 or sanergal or synaclyn or syntaris or "val 679" or val679 

	#20
	ciclesonide or omnair or zetonna or tbn15 or "tbn 15" or ultrahaler or alvesco or "b 9207 015" or "b 9207015" or "b9207 015" or b9207015 or "by 9010" or by9010 or omnaris or zetonna 

	#21
	MeSH descriptor: [Dexamethasone] explode all trees

	#22
	erizas or st126 or "st 126" or "ns 126" or "ns 126c" or ns126 or ns126c 

	#23
	MeSH descriptor: [Adrenergic beta-2 Receptor Agonists] explode all trees

	#24
	bronchodilat* near/2 "long acting" or laba:ti,ab,kw or (beta* next/2 (agonist* or adrenergic*) or "β2 agonist" and "long acting") 

	#25
	salmeterol or accuhaler or aeromax or diskhaler or diskus or salmetador or serevent or serobid or ultrabeta or perforomist or beglan or "gr 33343x" 

	#26
	formoterol or aformoterol or certihaleri or aerolizer or atimos or atock or brovana or foradil or foradile or forair or fordilen or innovata or perforomist or oxese or turbuhaler or novolizer or orion or skyhaler or eformoterol or oxis 

	#27
	bambuterol or levobambuterol or laevobambuterol or rbambuterol or "r bambuterol" or bambec or oxeol 

	#28
	indacaterol or breezhaler or neohaler or arcapta or "hirobriz breezhaler" or onbrez or onbrez breezhaler or "oslif breezhaler" or "qab 149" or qab149 

	#29
	olodaterol or respimat or "bi 1744" or "bi 1744 cl" or bi1744 

	#30
	abediterol or "las 100977" or las100977 

	#31
	clenbuterol or clenasma or clenbutol or contrasmina or contraspasmin or monores or "nab 365" or novegan or "p 5369" or planipart or prontovent or spiropent or ventipulmin or ventolase 

	#32
	vilanterol or "gsk 642444" or gsk642444 or "gw 642444" or gw642444 

	#33
	Arformoterol or brovana 

	#34
	MeSH descriptor: [Clenbuterol] explode all trees

	#35
	MeSH descriptor: [Muscarinic Antagonists] explode all trees

	#36
	anti near/2 musca* or musca* near/2 antagon* and "long acting" 

	#37
	tiotropium or handihaler or respimat or tiova or taifun or "ba 679 br" or "ba679 br" or spiriva or "tiova rotacaps" 

	#38
	aclidinium or bretaris or eklira or "las 34273" or las34273 or tudorza 

	#39
	oxitropium or tersigan or pulsigan or ventox or "ba 253" or "ba 253 br" or ba253 or "ba253 br" or oxivent or oxytropium or tersigat or ventilat 

	#40
	MeSH descriptor: [Glycopyrrolate] explode all trees

	#41
	glycopyrronium or vectura or "ad 237" or ad237 or "ahr 504" or ahr504 or cuvposa or enurev or gastrodyn or glersa or glycopyrrolate or glycopyrronium or mobinul or nodapton or "nva 237" or nva237 or robinal or robinol or robinul or "robinul v" or seebri or sroton or strodin or tarodyl or tarodyn or tovanor 

	#42
	umeclidinium or sk-573719 or gsk-573719a or "gsk 573719" or "gsk 573719a" or gsk573719 or gsk573719a or incruse 

	#43
	fluticasone furoate plus vilanterol or "vilanterol plus fluticasone" or breo or "breo ellipta" or relovair or relvar or "relvar ellipta" or "revinty ellipta" 

	#44
	budesonide plus formoterol or turbuhaler or turbohaler or rilast or vannair or budoxis or foracort or multihaler or "biresp spiromax" or "budesonide-formoterol" or "budesonide/formoterol" or "duoresp spiromax" or "formoterol-budesonide" or "formoterol plus budesonide" or "formoterol/budesonide" or "symbicort" 

	#45
	fluticasone propionate plus salmeterol or foxair or seretide or atmadisc or accuhaler or evohaler or diskus or advair or atmadisc or fluticasone-salmeterol or "fluticasone propionate - salmeterol combination" or "fluticasone propionate salmeterol combination" or "fluticasone salmeterol" or "salmeterol plus fluticasone propionate" or viani 

	#46
	formoterol fumarate plus mometasone furoate or zenhale or dulera or "formoterol fumarate-mometasone furoate" or "formoterol fumarate and mometasone furoate" or "formoterol fumarate/mometasone furoate" or "mometasone furoate-formoterol fumarate" or "mometasone furoate and formoterol fumarate" or "mometasone furoate plus formoterol fumarate" or "mometasone furoate/formoterol fumarate" 

	#47
	fluticasone propionate plus formoterol fumarate or avessa or flofera or flutiform or flutiformo or "formoterol fumarate plus fluticasone propionate" or iffeza 

	#48
	beclometasone dipropionate plus formoterol fumarate or innovair or foster or modulite or "formoterol fumarate dihydrate plus beclometasone dipropionate" or "formoterol fumarate plus beclometasone dipropionate" or fostair or inuvair or kantos or "beclometasone/formoterol" 

	#49
	PT003 

	#50
	mometasone plus indacaterol or "QMF 149" or QMF149 or "mometasone/indacaterol" 

	#51
	formoterol near/2 (glycopyrrolate or glycopyrronium) or "umeclidinium plus vilanterol" or anoro or "anoro ellipta" or laventair or "umeclidinium-vilanterol" or "umeclidinium/vilanterol" or "vilanterol-umeclidinium" or "vilanterol plus umeclidinium" or "vilanterol/umeclidinium" or "umeclidinium/vilanterol" 

	#52
	GSK961081 or "GSK 961081" or "td 5959" or td5959 or "thrx 198321" or thrx198321 or "las 190792" or las190792 or "gsk 256066" or "sk-256066" or "gsk-256066b" or "gsk 256066b" or gsk256066 or gsk256066b or "glycopyrronium bromide plus indacaterol" or "indacaterol plus glycopyrronium" or "qva 149" or "qva 149a" or qva149 or qva149a or ultibro or ulunar or breezhaler or xoterna or "glycopyrronium/indacaterol" or "indacaterol/glycopyrronium"  or PT010 or Breztri

	#53
	#8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 or #50 or #51 or #52

	#54
	#7 and #53 

	MEDLINE® In-Process search

	#1
	Search “chronic obstructive lung disease”

	#2
	Search (“chronic bronchitis” OR emphysema)

	#3
	Search (chronic*) AND bronchiti*

	#4
	Search (obstruct*[Title/Abstract]) AND (pulmonary OR lung* OR airway* OR airflow* OR bronch* OR respirat*[Title/Abstract])

	#5
	Search #1 OR #2 OR #3 OR #4

	#6
	Search (“inhaled corticosteroids” OR ics)

	#7
	Search ((steroid* OR glucocorticoid* OR corticosteroid*)) AND inhal*

	#8
	Search (triamcinolone OR triaderm OR trilone OR tristoject OR tricortone OR azmacort OR ultrahaler OR cetocot OR adcortyl OR aristocort OR aristodan OR azmacor OR celeste OR “cl 19823” OR cl19823 OR clinacort OR clinalog OR delphicort OR fluoxiprednisolone OR fluoxyprednisolone OR “ken-jec 40” OR kenacort OR korticoid OR ledercort OR omcilon OR polcortolon OR “rp 8357” OR rp8357 OR simacort OR sterocort OR “tac 3” OR triamcinolon* OR triacortyl OR triam-a OR triam-forte OR triamcort OR “triamonide 40” OR triamsicort OR triancinolon OR u-tri-lone OR volon)

	#9
	Search (betamethasone OR betametaso* OR bethametaso* OR betamethaso* OR bethamethso* OR adbeon OR becasone OR benoson OR beprogel OR betacortril OR betadexamethasone OR betamethazone OR betason OR betnasol OR betnelan OR betnesol OR “betnovate a” OR betsolon OR betsopart OR celestan OR celeston* OR cidoten OR dermobet OR diprolen OR flubenisolone OR methasone OR “nsc 39470” OR nsc39470 OR “rg 833” OR rg833 OR rinderon OR “sch 4831” OR sch4831 OR walacort)

	#10
	Search (mometasone OR mometaid OR “qab149” OR twisthaler OR “allermax aqueous” OR asmanex OR dermotasone OR dermovel OR ecural OR elica OR elocom OR elocon OR elomet OR eloson OR flumeta OR mefurosan OR metaspray OR momate OR mometasone OR monovel OR morecort OR motaderm OR nasonex OR novasone OR rinelon OR rivelon OR “sch 32088” OR sch32088 OR uniclar)

	#11
	Search (fluticasone OR flutaide OR flixovate OR flunase OR thoreus OR atemur OR flixonase OR flutivate OR flutinase OR flovent OR flonase OR flixotide OR accuhaler OR diskhaler OR diskus OR surehaler OR rotadisk OR reohaler OR nebules OR allermist OR avamys OR veramyst OR furamist OR 685698)

	#12
	Search (budesonide OR activaero OR budenobronch OR giona OR modulite OR nebuamp OR respules OR obucort OR swinghaler OR flexhaler OR turbuhaler OR easyhaler OR allercort OR aquacort OR budecol OR budecort OR budefat OR budeflam OR “budenase aq” OR budenoside OR budes OR budeson OR budiair OR “budicort respules” OR budon OR bunase OR butacort OR clebudan OR cycortide OR “desona nasal” OR dexbudesonide OR duasma OR eltair OR entocort OR entocort ec OR esonide OR giona easyhaler OR inflammide OR inflanaze OR map 0010 OR map0010 OR miflonide OR miflonide inhaler OR neo-rinactive OR novopulmon OR numark OR olfex OR olfex bucal OR preferid OR pulmaxan OR pulmicon susp for nebulizer OR pulmicort OR pulmoliseflam OR pulmotide OR respicort OR rhinocort OR rhinocort aqua OR rhinocort aqueous OR rhinocort hayfever OR “s 1320” OR s1320 OR spirocort OR uceris)

	#13
	Search (beclometasone OR clickhaler OR aerobec OR aerocort OR asmabec OR beclazone OR beclojet OR beclomet OR becloturmant OR ventolair OR clenil OR pulvinal OR ecobec OR sanasthmax OR junik OR qvar OR beclomethasone)

	#14
	Search (flunisolide OR flunitec OR nisolid OR rinhalar OR aerobid OR “aerobid m” OR aerospan OR “aerospan hfa” OR bronalide OR bronilide OR cyntaris OR flunitec OR gibiflu OR inhacort OR locasyn OR lokilan OR “lunibron a” OR lunis OR nasalide OR nasarel OR rhinalar OR “rs 3999” OR rs3999 OR sanergal OR synaclyn OR syntaris OR “val 679” OR val679)

	#15
	Search (ciclesonide OR omnair OR zetonna OR tbn15 OR “tbn 15” OR ultrahaler OR alvesco OR “b 9207 015” OR “b 9207015” OR “b9207 015” OR b9207015 OR “by 9010” OR by9010 OR omnaris OR zetonna)

	#16
	Search (dexamethasone OR erizas OR st126 OR “st 126” OR “ns 126” OR “ns 126c” OR ns126 OR ns126c)

	#17
	Search “beta adrenergic receptor stimulating agent”

	#18
	Search (bronchodilat*) AND “long acting”

	#19
	Search laba[Title/Abstract]

	#20
	Search ((beta* AND (agonist* OR adrenergic*) OR “β2 agonist”) AND “long acting”)

	#21
	Search salmeterol OR accuhaler OR aeromax OR diskhaler OR diskus OR salmetador OR serevent OR serobid OR ultrabeta OR perforomist OR beglan OR “gr 33343x”

	#22
	Search (formoterol OR aformoterol OR certihaleri OR aerolizer OR atimos OR atock OR brovana OR foradil OR foradile OR forair OR fordilen OR innovata OR perforomist OR oxese OR turbuhaler OR novolizer OR orion OR skyhaler OR eformoterol OR oxis)

	#23
	Search (bambuterol OR levobambuterol OR laevobambuterol OR rbambuterol OR “r bambuterol” OR bambec OR oxeol)

	#24
	Search (indacaterol OR breezhaler OR neohaler OR arcapta OR “hirobriz breezhaler” OR onbrez OR onbrez breezhaler OR “oslif breezhaler” OR “qab 149” OR qab149)

	#25
	Search (olodaterol OR respimat OR “bi 1744” OR “bi 1744 cl” OR bi1744)

	#26
	Search (abediterol OR “las 100977” OR las100977)

	#27
	Search (clenbuterol OR clenasma OR clenbutol OR contrasmina OR contraspasmin OR monores OR “nab 365” OR novegan OR “p 5369” OR planipart OR prontovent OR spiropent OR ventipulmin OR ventolase)

	#28
	Search (vilanterol OR “gsk 642444” OR gsk642444 OR “gw 642444” OR gw642444)

	#29
	Search (Arformoterol or brovana)

	#30
	Search “muscarinic receptor blocking agent”

	#31
	Search (((anti AND musca*) OR (musca* AND antagon*)) AND “long acting”)

	#32
	Search (tiotropium OR handihaler OR respimat OR tiova OR taifun OR “ba 679 br” OR “ba679 br” OR spiriva OR “tiova rotacaps”)

	#33
	Search (aclidinium OR bretaris OR eklira OR “las 34273” OR las34273 OR tudorza)

	#34
	Search (oxitropium OR tersigan OR pulsigan OR ventox OR “ba 253” OR “ba 253 br” OR ba253 OR “ba253 br” OR oxivent OR oxytropium OR tersigat OR ventilat)

	#35
	Search (glycopyrronium OR vectura OR “ad 237” OR ad237 OR “ahr 504” OR ahr504 OR cuvposa OR enurev OR gastrodyn OR glersa OR glycopyrrolate OR glycopyrronium OR mobinul OR nodapton OR “nva 237” OR nva237 OR robinal OR robinol OR robinul OR “robinul v” OR seebri OR sroton OR strodin OR tarodyl OR tarodyn OR tovanor)

	#36
	Search (umeclidinium OR sk-573719 OR gsk-573719a OR “gsk 573719” OR “gsk 573719a” OR gsk573719 OR gsk573719a OR incruse)

	#37
	Search (“fluticasone furoate plus vilanterol” OR “vilanterol plus fluticasone” OR breo OR “breo ellipta” OR relovair OR relvar OR “relvar ellipta” OR “revinty ellipta”)

	#38
	Search (“budesonide plus formoterol” OR turbuhaler OR turbohaler OR rilast OR vannair OR budoxis OR foracort OR multihaler OR “biresp spiromax” OR budesonide-formoterol OR budesonide/formoterol OR “duoresp spiromax” OR formoterol-budesonide OR “formoterol plus budesonide” OR formoterol/budesonide OR symbicort)

	#39
	Search (“fluticasone propionate plus salmeterol” OR foxair OR seretide OR atmadisc OR accuhaler OR evohaler OR diskus OR advair OR atmadisc OR fluticasone-salmeterol OR “fluticasone propionate - salmeterol combination” OR “fluticasone propionate salmeterol combination” OR “fluticasone salmeterol” OR “salmeterol plus fluticasone propionate” OR viani)

	#40
	Search (“formoterol fumarate plus mometasone furoate” OR zenhale OR dulera OR “formoterol fumarate-mometasone furoate” OR “formoterol fumarate and mometasone furoate” OR “formoterol fumarate/mometasone furoate” OR “mometasone furoate-formoterol fumarate” OR “mometasone furoate and formoterol fumarate” OR “mometasone furoate plus formoterol fumarate” OR mometasone furoate/formoterol fumarate)

	#41
	Search (“fluticasone propionate plus formoterol fumarate” OR avessa OR flofera OR flutiform OR flutiformo OR “formoterol fumarate plus fluticasone propionate” OR iffeza)

	#42
	Search (“beclometasone dipropionate plus formoterol fumarate” OR innovair OR foster OR modulite OR “formoterol fumarate dihydrate plus beclometasone dipropionate” OR “formoterol fumarate plus beclometasone dipropionate” OR fostair OR inuvair OR kantos OR beclometasone/formoterol)

	#43
	Search (mometasone plus indacaterol” OR “QMF 149” OR QMF149 OR “mometasone/indacaterol”)

	#44
	Search PT003

	#45
	Search (Formoterol) AND (glycopyrrolate OR glycopyrronium)

	#46
	Search (“umeclidinium plus vilanterol” OR anoro OR “anoro ellipta” OR laventair OR “umeclidinium-vilanterol” OR umeclidinium/vilanterol OR “vilanterol-umeclidinium” OR “vilanterol plus umeclidinium” OR “vilanterol/umeclidinium” OR “umeclidinium/vilanterol”)

	#47
	Search PT010 OR Breztri

	#48
	Search #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47

	#49
	Search #5 AND #48

	#50
	Search #49 AND (inprocess[sb] OR pubstatusaheadofprint)





Supplementary Table 6. Weighted baseline covariatesa. 
	Covariate
	BGF
	FF/UMEC/VI
	Standard difference (mean)

	Age
	65.33
	65.30
	0.00

	Sex, % males
	0.67
	0.67
	0.00

	Body mass index, kg/m2
	26.61
	26.61
	0.00

	Current smoker, %
	0.35
	0.35
	0.00

	Race – White, %
	0.78
	0.78
	0.00

	Race – Asian, %
	0.16
	0.16
	0.00

	Race – Other, %
	0.06
	0.06
	0.00

	Rate of severe exacerbations in previous 12 months
	0.26
	0.26
	0.00

	CAT scoreb
	19.24
	20.10
	-0.13

	Percent bronchodilator reversibility
	0.18
	0.18
	0.00

	Post-bronchodilator FEV1% predictedc
	0.44
	0.46
	-0.19

	Moderate COPD (50 to <80% of the predicted normal), %
	0.37
	0.37
	0.00

	Severe COPD (30 to <50% of the predicted normal), %
	0.47
	0.47
	0.00

	Very severe COPD (<30% of the predicted normal), %
	0.16
	0.16
	0.00


aGray shaded rows represent 11 covariates used for matching. 
bNot included as covariate due to lack of clinical significance of mean difference between groups (minimal clinically important difference <2). 
cNot included as covariate because COPD severity category, which is based on FEV1, was included; both represent the same clinical concept and are highly correlated.
BGF, budesonide/glycopyrrolate/formoterol fumarate 320/18/9.6 µg; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; FF/UMEC/VI, fluticasone furoate/umeclidinium/vilanterol 100/62.5/25 μg.


Supplementary Table 7. Summary of CV history in ETHOS (safety population) and IMPACT (intention-to-treat population).
	
	BGF from ETHOSa
(N = 2144)
	FFUMEC/VI from IMPACT
(N = 4151)

	Any CV risk factor, n (%)
	
	

	Yes
	1511 (70.5)
	2786 (67)

	No
	633 (29.5)
	1365 (33)

	CV risk factorb, n (%)
	
	

	Angina
	162 (7.6)
	291 (7)

	Arrhythmia
	
	

	Arrhythmia
	–c
	335 (8)

	Atrial fibrillation
	121 (5.6)
	–c

	Congestive heart failure
	–c
	223 (5)

	Coronary artery disease
	–c
	510 (12)

	Diabetes mellitus  
	398 (18.6)
	641 (15)

	Type I
	18 (0.8)
	–c

	Type II
	380 (17.7)
	–c

	High total cholesterol/hypercholesterolemia 
	769 (35.9)
	1354 (33)

	Hypertension
	1272 (59.3)
	2132 (51)

	Myocardial infarction
	142 (6.6)
	270 (7)

	Vascular disease
	
	

	Carotid or aorto-femoral
	–c
	133 (3)

	Peripheral
	162 (7.6)
	–c

	Stroke
	71 (3.3)
	199 (5)

	Transient ischemic attack 
	40 (1.9)
	-c


[bookmark: _Hlk137558916][bookmark: _Hlk137559319]aData for BGF from ETHOS adapted from Table E1 in the online supplement of Martinez et al Am J Respir Crit Care Med. 2021; 203:553–564 [5], licensed under CC BY 4.0 (Creative Commons — Attribution 4.0 International — CC BY 4.0), with addition of data for type I and II diabetes.
bETHOS considered any CV risk factor of interest; IMPACT considered any CV risk factor.
cNot available.
BGF, budesonide/glycopyrrolate/formoterol fumarate 320/18/9.6 µg; CV, cardiovascular; FF/UMEC/VI, fluticasone furoate/umeclidinium/vilanterol 100/62.5/25 μg.
Supplementary Table 8. Summary of anchored MAIC for BGF versus FF/UMEC/VI. 
	Analysis type
	Analysis technique
	HR (95% CI), P-value

	Anchored methoda
	MAIC analysis (LAMA/LABA as common comparator, selected baseline covariatesb); final retrieved dataset, on- and off-treatment
	0.65 (0.36, 1.18), P = 0.159


aThis analysis was conducted based on published HRs of 52-week on- and off-treatment data and a 1-week safety follow-up from the IMPACT study, and 52-week on- and off-treatment individual patient-level data from the ETHOS study.
bBaseline covariates: sex, body mass index, smoker, race (White, Asian, Other), severe exacerbation history in last 12 months, bronchodilator reversibility, and COPD severity (moderate, severe, very severe).
BGF, budesonide/glycopyrrolate/formoterol fumarate 320/18/9.6 µg; CI, confidence interval; FF/UMEC/VI, fluticasone furoate/umeclidinium/vilanterol 100/62.5/25 μg; HR, hazard ratio; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; MAIC, matching-adjusted indirect comparison.
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