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Appendix 

 

Supplementary Table SI. Search strategies 

Database PubMed 

Search time 14 June 2023 

Strategy 

1. (COPD[Title/Abstract]) OR (chronic obstructive pulmonary 

disease[Title/Abstract]) 

2. "Pulmonary Disease, Chronic Obstructive"[Mesh] 

3. #1 OR #2 

4. ((((((ICSs[Title/Abstract]) OR (Inhaled corticosteroids[Title/Abstract])) OR 

(budesonide[Title/Abstract])) OR (fluticasone[Title/Abstract])) OR 

(beclometasone[Title/Abstract])) OR (mometasone[Title/Abstract])) OR 

(beclomethasone[Title/Abstract]) 

5. ((((((((LABA[Title/Abstract]) OR (long-acting β2-agonist[Title/Abstract])) ) OR 

(long acting beta-agonists[Title/Abstract])) OR (formoterol[Title/Abstract])) OR 

(vilanterol[Title/Abstract])) OR (Salmeterol[Title/Abstract])) OR 

(indacaterol[Title/Abstract])) OR (olodaterol[Title/Abstract]) 

6. (((((((LAMA[Title/Abstract]) OR (long-acting muscarinic receptor 

antagonist[Title/Abstract])) OR (glycopyrrolate[Title/Abstract])) OR 

(glycopyrronium[Title/Abstract])) OR (aclidinium[Title/Abstract])) OR 

(umeclidinium[Title/Abstract])) OR (tiotropium[Title/Abstract])) OR 

(ipratropium[Title/Abstract]) 

7. (((Dupilumab[Title/Abstract]) OR (Dupixent[Title/Abstract])) OR (SAR-

231893[Title/Abstract])) OR (REGN-668[Title/Abstract]) 

8. #4 OR #5 OR #6 OR #7 

9. #3 AND #8 

10. #9 AND ((randomizedcontrolledtrial[Filter]) AND (humans[Filter])) 

Database EMBASE 

Search time 14 June 2023 

Strategy 

1. 'chronic obstructive lung disease'/exp 

2. 2. 'chronic obstructive lung disease' OR 'copd':ab,kw,ti 

3. 3. #1 OR #2 

4. 4. 'icss':ab,kw,ti OR 'inhaled corticosteroids':ab,kw,ti OR 'budesonide':ab,kw,ti OR 

'fluticasone':ab,kw,ti OR 'mometasone':ab,kw,ti OR 'beclomethasone':ab,kw,ti 

5. 5. 'laba':ab,kw,ti OR 'long acting beta-agonists':ab,kw,ti OR 'formoterol':ab,kw,ti 

OR 'vilanterol':ab,kw,ti OR 'salmeterol':ab,kw,ti OR 'indacaterol':ab,kw,ti OR 

'olodaterol':ab,kw,ti 

6. 6. 'lama':ab,kw,ti OR 'long-acting muscarinic receptor antagonist':ab,kw,ti OR 

'glycopyrrolate':ab,kw,ti OR 'glycopyrronium':ab,kw,ti OR 'aclidinium':ab,kw,ti OR 
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'umeclidinium':ab,kw,ti OR 'tiotropium':ab,kw,ti OR 'ipratropium':ab,kw,ti 

7. 7. 'Dupilumab':ab,kw,ti OR 'Dupixent':ab,kw,ti OR 'SAR-231893':ab,kw,ti OR 

'REGN-668':ab,kw,ti 

8. 8. #4 OR #5 OR #6 OR #7 

9. 9. #3 AND #8 

10. #9 AND 'human'/de AND 'randomized controlled trial'/de 

Database CENTRAL 

Search time 14 June 2023 

Strategy 

1. (COPD or chronic obstructive pulmonary disease):ti,ab,kw 

2. MeSH descriptor:[Pulmonary Disease, Chronic Obstructive] explode  

all trees 

3. #1 or #2 

4. (ICSs or Inhaled corticosteroids or budesonide or fluticasone or mometasone or 

beclomethasone):ti,ab,kw 

5. (LABA or long acting beta-agonists or formoterol or vilanterol or salmeterol or 

indacaterol or olodaterol):ti,ab,kw 

6. (LAMA or long-acting muscarinic receptor antagonist or glycopyrrolate or 

glycopyrronium or aclidinium or umeclidinium or tiotropium or ipratropium):ti,ab,kw 

7. (Dupilumab or Dupixent or SAR-231893 or REGN-668):ti,ab,kw 

8. #4 or #5 or #6 or #7 

9. #3 and #8 (Limits:in Trials) 
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Supplementary Figure S1. Flowchart of selection of included studies 

 

Records identified through 

Databases (8963): 

PubMed (1258) 

EMBASE (1863) 

Cochrane Library (5842) 

 

Abstracts reviewed (5288)  

Full-text articles assessed 

for eligibility (894) 

Full-text articles included (66) 

(69 RCTs) 

Duplicates removed (3675): 

By automation tools (2046) 

By a human (1629) 

Records excluded(4394):  

Patient population (1181)  

Intervention (884)  

Comparator (315)  

Study design (1951)  

Duplicate(42)  

Non-English language(21) 

Records excluded(828): 

Study design (242) 

Patient population (138) 

Outcomes (175) 

Intervention (32) 

Full-text not available (13) 

Comparator (49) 

Another literature on the same trial 

(179) 
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Supplementary Table SII. More detailed characteristics of included RCTs 

DB – double-blind, MC – multi-centre, SC – single-centre, PC – placebo-controlled, NA – not available, BMI – body mass index, post-FEV1%pred – post-

bronchodilation forced expiratory volume in one second as a percentage of the predicted value. 
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Supplementary Figure S2. Bias risk assessment of included studies 
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Supplementary Table SIII. More primary network meta-analysis results for acute exacerbation (A) 

and all-cause mortality (B). The odds ratio (OR) and 95% credible interval (95% CI) are presented. 

No significant heterogeneity (I²) or inconsistency (p-value) was found for all outcomes 

ICS – inhaled corticosteroid, LABA – long-acting β-agonist, LAMA – long-acting muscarinic 

antagonist, OR – odds ratio, 95% CI – 95% credible interval. 
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Supplementary Table SIV. More results of 4 sensitivity analyses for acute exacerbation 

(A, C, E, G) and all-cause mortality (B, D, F, H). First, the removal of studies with 

background drug interference (A, B). Second, dealing with background drugs (C, D). Third, 

excluding relatively high risk of bias studies (E, F). Fourth, removing studies with sample 

sizes < 300 (G, H). The odds ratio (OR) and 95% credible interval (95% CI) are presented. 

OR < 1 favors intervention, and 95% CI not including 1 signifies statistical significance. I², 

heterogeneity; p-value, inconsistency. 
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Supplementary Figure S3. Ranking probabilities for each intervention on the two outcomes 

in four sensitivity analyses. First, the removal of studies with background drug interference (A, 

B). Second, dealing with background drugs (C, D). Third, excluding relatively high risk of bias 

studies (E, F). Fourth, removing studies with sample sizes < 300 (G, H). Acute exacerbation 

(A, C, E, G); All-cause mortality (B, D, F, H) 
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Studies included in this analysis [1-66] 

 

1. Rabe KF, Martinez FJ, Ferguson GT, et al. Triple inhaled therapy at two glucocorticoid doses 

in moderate-to-very-severe COPD. N Engl J Med 2020; 383: 35-48. 

2. Lipson DA, Barnhart F, Brealey N, et al. Once-daily single-inhaler triple versus dual therapy 

in patients with COPD. N Engl J Med 2018; 378: 1671-80. 

3. Singh D, Papi A, Corradi M, et al. Single inhaler triple therapy versus inhaled corticosteroid 

plus long-acting beta2-agonist therapy for chronic obstructive pulmonary disease 

(TRILOGY): a double-blind, parallel group, randomised controlled trial. Lancet 2016; 388: 

963-73. 

4. Vestbo J, Sorensen T, Lange P, Brix A, Torre P, Viskum K. Long-term effect of inhaled 

budesonide in mild and moderate chronic obstructive pulmonary disease: a randomised 

controlled trial. Lancet 1999; 353: 1819-23. 

5. Szafranski W, Cukier A, Ramirez A, et al. Efficacy and safety of budesonide/formoterol in the 

management of chronic obstructive pulmonary disease. Eur Respir J 2003; 21: 74-81. 

6. Calverley PM, Boonsawat W, Cseke Z, Zhong N, Peterson S, Olsson H. Maintenance therapy 

with budesonide and formoterol in chronic obstructive pulmonary disease. Eur Respir J 2003; 

22: 912-9. 

7. Hanania NA, Sethi S, Koltun A, Ward JK, Spanton J, Ng D. Long-term safety and efficacy of 

formoterol fumarate inhalation solution in patients with moderate-to-severe COPD. Int J 

Chron Obstruct Pulmon Dis 2019; 14: 117-27. 

8. Aaron SD, Vandemheen KL, Fergusson D, et al. Tiotropium in combination with placebo, 

salmeterol, or fluticasone-salmeterol for treatment of chronic obstructive pulmonary disease: a 

randomized trial. Ann Intern Med 2007; 146: 545-55. 

9. Calverley PM, Rennard S, Nelson HS, et al. One-year treatment with mometasone furoate in 

chronic obstructive pulmonary disease. Respir Res 2008; 9: 73. 

10. Calverley PM, Kuna P, Monso E, et al. Beclomethasone/formoterol in the management of 

COPD: a randomised controlled trial. Respir Med 2010; 104: 1858-68. 
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budesonide/formoterol pMDI on COPD exacerbations: a double-blind, randomized study. 
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Respir Med 2012; 106: 257-68. 

12. Dransfield MT, Bourbeau J, Jones PW, et al. Once-daily inhaled fluticasone furoate and 

vilanterol versus vilanterol only for prevention of exacerbations of COPD: two replicate 

double-blind, parallel-group, randomised controlled trials. Lancet Respir Med 2013; 1: 210-
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13. Wedzicha JA, Singh D, Vestbo J, et al. Extrafine beclomethasone/formoterol in severe COPD 

patients with history of exacerbations. Respir Med 2014; 108: 1153-62. 

14. Magnussen H, Disse B, Rodriguez-Roisin R, et al. Withdrawal of inhaled glucocorticoids and 

exacerbations of COPD. N Engl J Med 2014; 371: 1285-94. 

15. Vestbo J, Leather D, Diar Bakerly N, et al. Effectiveness of fluticasone furoate-vilanterol for 

COPD in clinical practice. N Engl J Med 2016; 375: 1253-60. 
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17. Papi A, Dokic D, Tzimas W, et al. Fluticasone propionate/formoterol for COPD management: 

a randomized controlled trial. Int J Chron Obstruct Pulmon Dis 2017; 12: 1961-71. 

18. Vestbo J, Papi A, Corradi M, et al. Single inhaler extrafine triple therapy versus long-acting 

muscarinic antagonist therapy for chronic obstructive pulmonary disease (TRINITY): a 
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21. Anzueto A, Ferguson GT, Feldman G, et al. Effect of fluticasone propionate/salmeterol 
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