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RESEARCH QUESTION 
 
What is the evidence for the safety or harms of long-acting beta2-agonists for patients with 
chronic obstructive pulmonary disease (COPD), with regards to cardiac arrhythmia? 
 
KEY FINDINGS 
 
Twelve randomized controlled trials and five non-randomized studies were identified on the 
safety or harms of long-acting beta2-agonists for patients with chronic obstructive pulmonary 
disease, with regards to cardiac arrhythmia. 
 
METHODS 
 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library (2014, Issue 11), University of York Centre for Reviews and Dissemination (CRD) 
databases, Canadian and major international health technology agencies, as well as a focused 
Internet search. No filters were applied to limit the retrieval by study type. Where possible, 
retrieval was limited to the human population. The search was also limited to English language 
documents published between January 1, 2010 and November 7, 2014. Internet links were 
provided, where available. 
 
The summary of findings was prepared from the abstracts of the relevant information. Please 
note that data contained in abstracts may not always be an accurate reflection of the data 
contained within the full article.  
 
SELECTION CRITERIA 
 
One reviewer screened citations and selected studies based on the inclusion criteria presented 
in Table 1. 
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Table 1: Selection Criteria 
Population Patients with stable chronic obstructive pulmonary disease (COPD) or 

patients with both stable COPD and cardiac arrhythmia 

Intervention Long-acting beta2-agonists (e.g., formoterol, salmeterol, Symbicort, Dulera, 
Advair, Foradil, Oxis, Severent, Indacaterol) 

Comparator Any comparator, including each other 

Outcomes Safety: do they exacerbate a pre-existing arrhythmia? 
Harms: do they lead to an increased incidence of arrhythmia? 

Study Designs Health technology assessments, systematic reviews, randomized controlled 
trials, non-randomized studies (safety only) 

COPD = chronic obstructive pulmonary disease 
 
RESULTS   
 
Rapid Response reports are organized so that the higher quality evidence is presented first. 
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are 
presented first. These are followed by randomized controlled trials, and non-randomized 
studies.  
 
Twelve randomized controlled trials and five non-randomized studies were identified on the 
safety or harms of long-acting beta2-agonists (LABAs) for patients with chronic obstructive 
pulmonary disease (COPD), with regards to cardiac arrhythmia. No health technology 
assessments or systematic reviews were identified. 
 
Additional references of potential interest are provided in the appendix. 
 
OVERALL SUMMARY OF FINDINGS 
 
Twelve randomized controlled trials and five non-randomized studies were identified on the 
safety or harms of LABAs for patients with COPD, with regards to cardiac arrhythmia. Studies 
were included if they assessed patients for cardiac arrhythmias or if assessment included use of 
electrocardiography (ECG) or Holter monitor, despite not specifically mentioning cardiac 
arrhythmia in the abstract. Overall, the studies indicated that there was no increased harm 
regarding cardiac adverse events with the use of LABAs or LABAs combined with other drugs, 
compared with placebo or other monotherapy. No studies indicated if the patient population 
included those with pre-existing cardiac arrhythmia. Details on the included studies are provided 
in Table 2. 
 

Table 2: Summary of Included Studies 
First author, 

year; Length of 
follow-up 

Study arms (LABA drugs 
indicated by italics) 

Patient population; 
Number of patients 

(N) 

Results 

Randomized Controlled Trials 
Donohue, 2014;1 
52 weeks 

• Umeclidinium 125 mcg + 
vilanterol 25mcg  

• Umeclidinium 125 mcg 
• Placebo 
 

Patients with COPD; 
N = NR 

Incidence of atrial 
arrhythmias with 
umeclidinium + 
vilanterol were similar to 
placebo 

Donohue, 2013;2  
24 weeks 

• Umeclidinium 62.5mcg + 
vilanterol 25 mcg 

Patients with COPD; 
N = 1,532 

No clinically significant 
changes in 
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Table 2: Summary of Included Studies 
First author, 

year; Length of 
follow-up 

Study arms (LABA drugs 
indicated by italics) 

Patient population; 
Number of patients 

(N) 

Results 

• Umeclidinium 62.5 mcg 
• Vilanterol 25 mcg 
• Placebo 

electrocardiography 
were observed 

Boscia, 2012;3 

Cross-over trial of 
28 days each, 
with 2 week 
washout period 
between 

• Fluticasone furoate 50 mcg + 
vilanterol 25 mcg  

• Fluticasone furoate 100 mcg 
+ vilanterol 25 mcg  

• Fluticasone furoate 200 mcg 
+ vilanterol 25 mcg 

• Placebo 

Patients with COPD; 
mean age 58 years; 
46% male; 
N = 54 

No significant effects on 
ECG for all strengths 
compared with placebo 

Hanania, 2012;4 

28 days 
• Vilanterol 3 mcg 
• Vilanterol 6.25 mcg 
• Vilanterol 12.5 mcg 
• Vilanterol 25 mcg 
• Vilanterol 50 mcg 
• Placebo 

Patients with 
moderate to severe 
COPD; 
N = 602 

No effects on pulse rate 
or QT intervals 
corrected for heart rate 
calculated by Fridericia 
formula, for all doses, 
compared with placebo 

Lotvall, 2012;5 

4 weeks 
• Fluticasone furoate 400 mcg 

+ vilanterol 25 mcg 
• Placebo 
 

Patients with 
moderate to severe 
COPD; 
N = 60 

No clinically relevant 
effects on vital signs or 
ECGs/Holter monitors 
compared with placebo  

Chapman, 2011;6 

52 weeks 
• Indacaterol 150 mcg 
• Indacaterol 300 mcg 
• Placebo 
 

Patients with COPD; 
N = 415 

No clinically significant 
effects on ECGs 
(corrected QT interval) 
compared with placebo 

Calverley, 2010;7 

3 years 
• Salmeterol 50 mcg +  

fluticasone propionate 500 
mcg 

• Salmeterol 50 mcg 
• Fluticasone propionate 

500mcg 
• Placebo 

Patients with 
moderate to severe 
COPD; 
N = 6,184 

Salmeterol alone or in 
combination did not 
increase the risk of 
cardiovascular events 

Dahl, 2010;8 

52 weeks 
• Indacaterol 300 mcg 
• Indacaterol 600 mcg 
• Formoterol 12 mcg 
• Placebo 

Patients with 
moderate to severe 
COPD; 
N = 1,732 

Indacaterol had minimal 
impact on QTc interval 

Donohue, 2010;9 

26 weeks 
• Indacaterol 150 mcg 
• Indacaterol 300 mcg 
• Tiotropium 18 mcg 
• Placebo 

Patients with 
moderate to severe 
COPD; mean age 63 
years; 
N = 1,683 

Incidence of prolonged 
QTc interval was similar 
across treatments 

Feldman, 2010;10 

12 weeks 
• Indacaterol 150 mcg 
• Placebo 

Patients with 
moderate to severe 
COPD; mean age 63 
years; 
N = 416 

No patient had QTc > 
500 msec. 

Kato, 2010;11 

Single dose 
• Indacaterol 150 mcg 
• Indacaterol 300 mcg 
• Indacaterol 600 mcg 

Patients with 
moderate to severe 
COPD; mean age 67 

No indacaterol dose 
showed clinically 
meaningful effect on 
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Table 2: Summary of Included Studies 
First author, 

year; Length of 
follow-up 

Study arms (LABA drugs 
indicated by italics) 

Patient population; 
Number of patients 

(N) 

Results 

• Placebo years; 92% male; 
N = 50 

QTc interval compared 
with placebo 

Van de Maele, 
2010;12 

14 days 

• Indacaterol  600 mcg + 
glycopyrronium 100 mcg 

• Indacaterol 300 mcg + 
glycopyrronium 100 mcg 

• Indacaterol 150 mcg + 
glycopyrronium 100 mcg 

• Indacaterol 300 mcg 
• Placebo 

Patients with 
moderate to severe 
COPD; mean age 64 
years; 76% male; 
N = 255 

No clinically relevant 
differences in QTc 
interval (Fridericia’s) 
between groups; 
cardiovascular safety 
profile similar to placebo 

Non-Randomized Studies 
Gershon, 2013;13 

Data from Ontario 
health care 
database 
covering 5.5 
years 

• New use of LABAs 
• New use of long-acting 

anticholinergic 

Patients with COPD; 
age ≥ 60 years; 
N = 191,005 

No significant difference 
in cardiovascular events 
between the 2 types of 
medications 

Wilchesky, 
2012;14 

Data from 
Saskatchewan 
health care 
database 
covering 13 years 

• New use of LABAs 
• New use of ipratropium 
• Short-acting beta-agonists 
• Methylxanthines 

Patients with COPD; 
age ≥ 55 years; 
N = 6,018 

New use of LABAs may 
increase risk of cardiac 
arrhythmias, but results 
based on few cases 

Wilchesky, 
2012;15 

Data from 
Quebec health 
care database 
covering 13 years 

• New use of LABAs 
• New use of ipratropium 

bromide 
• New use of short-acting beta-

agonists 
• New use of methylxanthines 

Patients with COPD; 
age ≥ 67 years; 
N = 76,661 

New use of LABAs 
slightly increased the 
risk of cardiac 
arrhythmia 

Pascoe, 2011;16 

Single dose 
• Indacaterol 400 mcg 
• Indacaterol 1,000 mcg 
• Indacaterol 2,000 mcg 
• Indacaterol 3,000 mcg 

Patients with mild to 
moderate COPD; 
ages 43-72 years; 
N = 16 

No clinically significant 
ECG abnormalities 
occurred 

Worth, 2011;17 

Clinical trial 
database 
comprised of 
studies ≥ 6 
months duration 

• Indacaterol 
• Other long-acting 

bronchodilators (formoterol, 
salmeterol, tiotropium) 

• Placebo 

Patients with 
moderate to severe 
COPD; 
N = 4,635 

Low incidence of 
notable QTc interval 
increases > 60 msec in 
all active treatments; 
Holter monitoring 
showed no clinically 
relevant effect of 
indacaterol compared 
with placebo on the 
development of 
arrhythmias 

COPD = chronic obstructive pulmonary disease; ECG = electrocardiogram; LABA = long-acting beta2-agonist; mcg = microgram; 
msec = millisecond; N = total number of patients; QTc =  corrected QT interval  
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