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Long-acting muscarinic antagonists 
vs. long-acting β2 agonists in COPD 
exacerbations: a systematic review and 
meta-analysis
Israel Silva Maia1, Mariângela Pimentel Pincelli1, Victor Figueiredo Leite2,  
João Amadera3, Anna Maria Buehler4

(((((“Pulmonary Disease, Chronic Obstructive”[Mesh] OR COPD OR Chronic Obstructive Pulmonary Disease OR COAD 
OR Chronic Obstructive Airway Disease OR Chronic Obstructive Lung Disease OR Airflow Obstruction, Chronic OR 
Airflow Obstructions, Chronic OR Chronic Airflow Obstructions OR Chronic Airflow Obstruction)) OR (“Lung Diseases, 
Obstructive”[Mesh] OR Lung Disease, Obstructive OR Obstructive Lung Disease OR Obstructive Lung Diseases OR 
Obstructive Pulmonary Diseases OR Obstructive Pulmonary Disease OR Pulmonary Disease, Obstructive OR Pulmonary 
Diseases, Obstructive))) AND ((((“tiotropium” [Supplementary Concept] OR Spiriva OR tiotropium bromide OR 
7-((hydroxybis(2-thienyl)acetyl)oxy)-9,9-dimethyl-3-oxa-9-azoniatricyclo(3.3.1.0(2,4))nonane bromide OR BA 679 
BR OR BA-679 BR)) OR (“Glycopyrrolate”[Mesh] OR Glycopyrronium Bromide OR Bromide, Glycopyrronium)) OR 
(“aclidinium bromide” [Supplementary Concept] OR aclidinium bromide))) AND (randomized controlled trial [pt] 
OR controlled clinical trial [pt] OR randomized [tiab] OR placebo [tiab] OR drug therapy [sh] OR randomly [tiab] 
OR trial [tiab] OR groups [tiab] NOT (animals[mh] NOT humans[mh]))
Appendix 1. Search strategy.

Appendix 2. Contour-enhanced funnel plot.

0.1 > p > 0.05
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