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Another Choice for Prevention of COPD Exacerbations

James F. Donohue, M.D.

Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) guidelines1 recommend either a 
long-acting beta-agonist (LABA) plus an inhaled 
glucocorticoid or a long-acting muscarinic antag-
onist (LAMA) as first-line therapy for patients with 

chronic obstructive pulmonary disease (COPD) 
who have a risk of exacerbation. The precise role 
of a combination of a LABA plus a LAMA in 
fixed doses in the prevention of COPD exacerba-
tions is unclear. Previous studies have shown a 
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LABA–LAMA regimen to be a preferred approach 
for symptomatic nonexacerbating COPD, espe-
cially among patients in GOLD group B (i.e., 
those who have low risk and a high symptom 
burden), but the role of a LABA–LAMA regimen 
in patients with a history of COPD exacerbations 
has not been studied until now.

The FLAME trial, now reported in the Journal 
by Wedzicha et al.,2 compares a LABA–inhaled 
glucocorticoid regimen with a LABA–LAMA reg-
imen for the prevention of COPD exacerbations 
of all severities. The exacerbations, which were 
defined according to the criteria of Anthonisen 
et al.,3 were categorized as mild (involving symp-
toms lasting for >2 days but not leading to treat-
ment with systemic glucocorticoids or antibiotic 
agents), moderate (leading to treatment with 
systemic glucocorticoids, antibiotics, or both), 
and severe (leading to hospitalization, as well 
as treatment with systemic glucocorticoids, anti-
biotics, or both). The LABA–LAMA regimen of 
indacaterol–glycopyrronium showed not only non-
inferiority but also superiority to the LABA– 
inhaled glucocorticoid regimen of salmeterol–
fluticasone in reducing the rate of exacerbations; 
the rate was 11% lower in the indacaterol–glyco-
pyrronium group than in the salmeterol–flutica-
sone group. Furthermore, a blood eosinophil 
count of 2% or higher4 was not a useful clinical 
biomarker in identifying patients who are likely 
to have a response to a LABA–inhaled glucocor-
ticoid regimen. Finally, the use of inhaled gluco-
corticoids has been associated with an increased 
risk of pneumonia, and in the FLAME trial, 
there was a significant between-group differ-
ence in the rate of pneumonia episodes (3.2% in 
the indacaterol–glycopyrronium group vs. 4.8% 
in the salmeterol–fluticasone group).

The combination of two bronchodilators, 
such as a LABA and a LAMA, would be ex-
pected to produce more robust effects on lung 
function than would a LABA–inhaled glucocorti-
coid regimen among patients with symptomatic 
nonexacerbating COPD. In one trial,5 indacaterol–
glycopyrronium was superior to salmeterol–
fluticasone in improving the pretreatment trough 
forced expiratory volume in 1 second (FEV1), 
and the area under the curve for FEV1 from 0 to 
4 hours at 26 weeks. In another trial,6 a LABA–
LAMA regimen of inhaled vilanterol–umeclidi-
nium had a greater effect than did salmeterol–
fluticasone in improving the trough FEV1 and 

the weighted mean area under the curve for FEV1 
from 0 to 24 hours. However, in these trials, 
despite the improvement in lung function, there 
was less convincing evidence for the superiority 
of a dual-bronchodilator regimen with respect 
to patient-reported outcomes, such as the total 
score on the St. George’s Respiratory Question-
naire, the use of rescue medication, and the 
transitional dyspnea index score.

Does it make sense to switch patients from a 
LABA–inhaled glucocorticoid regimen to a LABA–
LAMA regimen on the basis of the improvement 
in lung function and the lower exacerbation rates? 
Are there identifiable subgroups of patients for 
whom a regimen including an inhaled glucocor-
ticoid would be a better treatment? Previous 
observational data have shown that therapy in-
cluding an inhaled glucocorticoid was associat-
ed with a greater reduction in exacerbation rates 
than was LAMA therapy or placebo among pa-
tients with a blood eosinophil count of 2% or 
higher (found in 57 to 73% of the population).4 
In the FLAME trial, there was no between-group 
difference in the exacerbation rate among pa-
tients with a blood eosinophil count of 2% or 
higher or among those with a count lower than 
2%. The authors mentioned that the results were 
the same in subgroups defined according to 
multiple eosinophil counts but did not provide 
the data. In the WISDOM (Withdrawal of Inhaled 
Steroids during Optimized Bronchodilator Man-
agement) trial,7 inhaled glucocorticoids were 
withdrawn in half the patients who were receiv-
ing triple therapy with a LABA, a LAMA, and an 
inhaled glucocorticoid; a post hoc analysis that 
was performed after withdrawal of the inhaled 
glucocorticoids was complete8 showed that rates 
of moderate and severe exacerbations had in-
creased among patients who had a blood eosino-
phil count of 4% or higher or an absolute eosino-
phil count of at least 300 cells per microliter. I 
think the final word on the use of blood eosino-
phil count as a predictor of response to inhaled 
glucocorticoids is not yet established.

Is increased mortality a concern when switch-
ing from a LABA–inhaled glucocorticoid regimen 
to a LABA–LAMA regimen, especially among 
patients with severe COPD? In the INSPIRE 
(Investigating New Standards for Prophylaxis in 
Reduction of Exacerbations) trial,9 the mortality 
associated with a LAMA alone (6%) was higher 
than the mortality associated with a LABA plus 
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an inhaled glucocorticoid (3%). In a population-
based longitudinal cohort study, new use of a 
LABA–inhaled glucocorticoid regimen was as-
sociated with a moderately lower risk of death or 
hospitalization than was new use of a LABA 
alone.10 We do not know the relevance of that 
finding to a LABA–LAMA regimen, such as the 
regimen used in the FLAME trial, in which no 
between-group difference in mortality was seen. 
Some have raised concerns about the removal of 
inhaled glucocorticoids from triple therapy for 
patients with very severe COPD, especially be-
cause such patients had a loss of lung function 
(decrease in trough FEV1 of 40 ml) during the 
first 3 months after glucocorticoids were re-
moved from the regimen in the WISDOM trial.8 
One advantage of the FLAME trial is that it in-
cludes patients with severe disease (2514 patients 
in GOLD group D [i.e., those who have high risk 
and a high symptom burden] and 256 patients 
with very severe disease according to the 2011 
GOLD staging system [i.e., those with an FEV1 
of <30% of the normal value]).

Physicians who treat patients with COPD 
should continue to use guidelines to determine 
the appropriate regimen for the various pheno-
types of COPD. The FLAME trial shows that use 
of a LABA–LAMA regimen appears to be safe 
and efficacious with respect to a wide variety of 
outcomes, including exacerbation rate, lung func-
tion, and health status. However, does the FLAME 
trial provide sufficient data to support the use of 
a LABA–LAMA regimen over the use of a LABA–
inhaled glucocorticoid regimen in patients in 
GOLD group C or D (i.e., high-risk patients) who 
have a history of exacerbations? The FLAME trial 
seems to indicate that the answer is yes. More 
trials — especially trials that have a longer dura-
tion, include more patients with severe disease 
and coexisting conditions, and examine addi-
tional biomarkers — are needed before we can 

be sure that the FLAME trial has cast a new light 
on the prevention of COPD exacerbations.
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full text of this article at NEJM.org.
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