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Table S1 Key global clinical studies on major LABAs in patients with COPD
	Study
	Comparators
	Key objectives/endpoints
	Key efficacy outcomes

	Formoterol
	
	
	

	Di Marco et al [1]
	Tiotropium 18 µg od
	Serial measurements of FEV1, FVC, IC, SpO2 and HR over 24 h
	Formoterol, either alone or in combination with tiotropium, elicited a significantly faster onset of action

	Rossi et al (FICOPD II) [2]
	Placebo, theophylline
	Area under the curve for FEV1 measured over 12 h after 12-week treatment
	Long-term treatment with formoterol provided effective bronchodilation and was better tolerated than theophylline in symptomatic patients with COPD

	Dahl et al 
(FICOPD I) [3]
	Ipratropium bromide 
40 µg four times daily, placebo
	Area under the curve for FEV1 measured over 12 h after 12-week treatment
	Formoterol was more effective than ipratropium bromide in the treatment of COPD

	Kottakis et al [4]
	Salmeterol 50 and 
100 µg bid
	Normalized area under the curve for FEV1 measured over 1 h
	Formoterol showed a faster onset of bronchodilation than salmeterol in patients with COPD

	Maesen et al [5]
	Placebo
	FEV1 and pulmonary function parameters measured during quiet breathing [work of breathing (WoB) and airway resistance (Raw)]
	Modest increase in FEV1; significant improvement was observed in the work of breathing (WoB) (>25 %) and airway resistance (Raw) (>20 %) within 10 min

	Indacaterol
	
	
	

	Barnes et al
Donohue et al (INHANCE) [6, 7]
	Stage 1: Placebo, formoterol 12 µg bid, 
OL-tiotropium 18 µg od
Stage 2: Placebo, 
OL-tiotropium 18 µg od
	Stage 1: Assess four indacaterol doses and select two doses for Stage 2 evaluation
Stage 2: 24-h post-dose trough FEV1 at Week 12
Non-inferiority/superiority versus tiotropium for trough FEV1 at Week 12
	Indacaterol 150 and 300 µg were selected to continue into the second, 26-week stage
Indacaterol was an effective once-daily bronchodilator and was at least as effective as tiotropium in improving clinical outcomes


	Dahl et al (INVOLVE) [8]
	Placebo, formoterol 
12 µg bid
	24-h post-dose trough FEV1 at Week 12 
	Indacaterol 300 or 600 µg provided sustained and significantly greater bronchodilation, improved symptoms and health status versus placebo and formoterol

	Kornmann et al (INLIGHT-2) [9]
	Placebo, salmeterol 
50 µg bid
	24-h post-dose trough FEV1 at 
Week 12 
	Once-daily indacaterol 150 μg led to significant and clinically relevant bronchodilation over 24 h post-dose and improved health status and dyspnea to a greater extent than twice-daily salmeterol 50 μg

	Feldman et al (INLIGHT-1) [10]
	Placebo
	24-h post-dose trough FEV1 at Week 12
	Indacaterol 150 µg provided sustained and clinically significant bronchodilation, reduced rescue medication use, with a comparable safety profile versus placebo

	Buhl et al
(INTENSITY) [11]
	Tiotropium 18 µg od
	24-h post-dose trough FEV1 at Week 12
	Indacaterol 150 µg od and tiotropium had similar overall effects on trough FEV1. Indacaterol-treated patients had significantly greater improvements in TDI total score and SGRQ total score versus tiotropium

	Olodaterol 
	
	
	

	McGarvey et al [12]
	Formoterol 12 µg bid, placebo
	Adverse events (AEs) and serious AEs
	Overall incidence of on-treatment AEs, serious AEs, and deaths were balanced across treatment groups; comparable safety profile of olodaterol versus placebo and formoterol

	Koch et al [13]
	Formoterol 12 μg bid, placebo
	FEV1 area under the curve from 0–3 h response, trough FEV1, and Mahler transition dyspnea index total score after 24 weeks
	Once-daily olodaterol 5 μg and 10 μg was efficacious in patients with moderate-to-very-severe COPD, with a satisfactory safety profile

	Ferguson et al [14]
	Placebo
	FEV1 area under the curve from 0 to 3 h and trough FEV1 response at 12 weeks
	Olodaterol significantly improved lung function, with an incidence of AEs comparable with that of placebo

	Feldman et al [15]
	Formoterol 12 μg bid, placebo
	FEV1 area under the curve from 0–12 h response and FEV1 AUC from 12–24 h response after 6 weeks
	With both olodaterol doses, FEV1 increased to near-maximal 30 min post-morning dose, which was sustained over 24 h

	Maltais et al [16]
	Placebo
	Change in endurance time during constant work-rate cycle ergometry to symptom limitation at 75 % maximal work capacity after 6 weeks of treatment (2 h post-dose)
	Improvements in FEV1 were associated with increases in inspiratory capacity and improvements in exercise endurance time


bid twice daily, COPD chronic obstructive pulmonary disease, FEV1 forced expiratory volume in 1 second, FI-COPD farming-induced COPD, FVC forced vital capacity, HR heart rate, IC inspiratory capacity, INHANCE INdacaterol [versus tiotropium] to Help Achieve New COPD treatment Excellence, INLIGHT-1 INdacaterol efficacy evaLuation usInG 150 μg doses witH COPD paTients 1, INLIGHT-2 INdacaterol efficacy evaLuation usInG 150 μg doses witH COPD paTients 2, INVOLVE INdacaterol: Value in COPD: Longer Term Validation of Efficacy and Safety, LABA long-acting β2-agonist, LAMA long-acting muscarinic antagonist, od once daily, SGRQ St. George's Respiratory Questionnaire, SpO2 peripheral capillary oxygen saturation, TDI transition dyspnea index


Table S2 Key global clinical studies on major LAMAs in patients with COPD
	Study
	Comparators
	Key objectives/endpoints
	Key efficacy outcomes

	Tiotropium
	
	
	

	Tashkin et al (UPLIFT) [17]
	Placebo
	Long-term (4-year) effects of tiotropium therapy; rate of decline in the mean FEV1 before and after bronchodilation beginning on Day 30
	Significantly greater improvements in FEV1 with tiotropium were maintained throughout the trial versus placebo (p < 0.001). The mean absolute total score on the SGRQ was improved with tiotropium versus placebo throughout the 4-year period. Tiotropium was associated with a reduction in exacerbations, related hospitalizations, and respiratory failure

	Vogelmeier et al (POET) [18]
	Salmeterol 50 µg bid
	Incidence of moderate or severe exacerbations
	Tiotropium, as compared with salmeterol, increased the time to the first exacerbation; tiotropium reduced the annual number of COPD exacerbations

	Wise et al
(TIOSPIR) [19]

	Tiotropium 18 g od
	Risk of death and risk of the first COPD exacerbation
	Tiotropium 5 g or 2.5 g delivered via Respimat® showed similar safety and efficacy in preventing exacerbations to tiotropium delivered via HandiHaler® 18 g

	Bateman et al [20]
	Placebo
	Trough FEV1 response, Mahler TDI and SGRQ scores all at Week 48, and COPD exacerbations per patient-year
	Tiotropium 5 µg led to significant improvement in lung function; COPD exacerbation rate was significantly lower with tiotropium 5 or 10 µg; health-related quality of life and Mahler TDI co-primary endpoints were significantly improved with both doses

	Beeh et al [21]
	Placebo
	Lung function and exacerbations over 12 weeks
	Significant increase in trough FEV1, FVC and IVC; in mild COPD, improvements were most pronounced; the rate of COPD exacerbations was significantly less and the time to first exacerbation was prolonged versus placebo

	Aclidinium
	
	
	

	Kerwin et al (ACCORD I) [22]
	Placebo
	Trough FEV1 change from baseline
	Patients treated with aclidinium 200 or 400 μg bid achieved significant improvements from baseline in trough FEV1 versus placebo after 12 weeks

	Rennard et al (ACCORD II) [23]
	Placebo
	Trough FEV1 change from baseline
	Patients treated with aclidinium 200 or 400 μg bid achieved statistically significant improvements from baseline in trough FEV1 compared with placebo after 12 weeks

	Jones et al (ATTAIN) [24]
	Placebo
	Trough FEV1 change from baseline
	At Week 24, the improvements in trough FEV1 with both aclidinium 200 and 400 μg doses were significantly greater than placebo

	Fuhr et al (ACCLAIM) [25]
	Placebo and tiotropium 18 µg
	Trough FEV1 change from baseline
	Aclidinium 400 µg bid showed significant improvement in trough FEV1 versus placebo and comparable efficacy to tiotropium after 2 weeks

	Beier et al [26]
	Placebo and tiotropium 18 µg
	FEV1 AUC0-24 at Week 6
	Aclidinium 400 µg bid showed significant 24-h bronchodilation versus placebo from Day 1 with comparable efficacy to tiotropium after 6 weeks

	Glycopyrronium
	
	
	

	D’Urzo et al (GLOW1) [27]
	Placebo
	Trough FEV1 at Week 12
	Treatment with glycopyrronium was associated with superior trough FEV1 at 12 weeks compared with placebo

	Kerwin et al (GLOW2) [28]
	OL-tiotropium 18 µg, placebo
	Trough FEV1 at Week 12
	Treatment with glycopyrronium was associated with superior trough FEV1 at 12 weeks compared with placebo and was similar to tiotropium

	Beeh et al (GLOW3) [29]
	Placebo
	Exercise tolerance
	Glycopyrronium resulted in superior mean exercise endurance time than placebo at Day 21

	Chapman et al (GLOW5) [30]
	Tiotropium 18 µg
	Non-inferiority for trough FEV1 at Week 12
	Glycopyrronium was non-inferior to tiotropium for improvement in trough FEV1 at Week 12; inspiratory capacity was significantly higher with glycopyrronium versus tiotropium at 30 min and 2 h post-dose on Day 1

	Umeclidinium
	
	
	

	Feldman et al [31]
	Tiotropium 18 µg
	Trough FEV1 at Day 85
	UMEC 62.5 μg provided superior improvement in trough FEV1 compared with tiotropium 18 μg at Day 85

	Trivedi et al [32]
	Placebo
	Trough FEV1 on Day 85
	Umeclidinium 62.5 µg and umeclidinium 125 µg showed greater efficacy versus placebo

	Donohue et al [33]
	Placebo
	Trough FEV1 on Day 169
	Umeclidinium 62.5 µg provided significantly greater improvement in trough FEV1 versus placebo

	Maltais et al [34]
	Placebo
	Exercise endurance time and trough FEV1
	Umeclidinium 62.5 µg and 125 µg was superior to placebo in exercise capacity and lung function measures

	Celli et al [35]
	Placebo
	Trough FEV1 at Day 169
	Umeclidinium 125 µg showed greater improvement in trough FEV1 versus placebo


ACCLAIM AClidinium CLinical trial Assessing efficacy and safety In Moderate to severe COPD patients, ACCORD AClidinium in Chronic Obstructive Respiratory Disease, ATTAIN Aclidinium To Treat Airway obstruction In COPD patieNts, bid twice daily, COPD chronic obstructive pulmonary disease, FEV1 forced expiratory volume in 1 second, FVC forced vital capacity, GLOW Glycopyrronium bromide in COPD airways, HR heart rate, IVC inferior vena cava, LABA long-acting β2-agonist, LAMA long-acting muscarinic antagonist, od once daily, OL open label, POET Prevention of Exacerbations with Tiotropium in COPD, SGRQ St. George's Respiratory Questionnaire, TDI transition dyspnea index, TIOSPIR TIOtropium Safety and Performance In Respimat®, UPLIFT Understanding Potential Long-Term Impacts on Function with Tiotropium
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