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In the 2016 updated version of Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) report, it is stated 
that combinations of a long-acting β2-agonist (LABA) and 
a long-acting antimuscarinic agent (LAMA) significantly 
increase lung function but the impact on patient reported 
outcomes is limited (1). Furthermore, it also affirms 
that there is still too little evidence to determine if dual 
bronchodilation is more effective than a LAMA alone for 
preventing acute exacerbations of COPD (AECOPDs) (1). 
This sentence is inexplicable because when the 2016 version 
of the GOLD report was written, there was already some 
published evidence showing that dual bronchodilation with 
a LABA and a LAMA has greater efficacy in the reduction 
of AECOPD rates than does LAMA monotherapy (2).

Anyway, both of these opinions have been overtaken, 
or at least questioned, by the recent acquisition of new 
important information delivered to literature.

With regard to the first statement, we must highlight 
that we have carried out a systematic review with meta-
analysis that incorporated the data from trials lasting at least 
3 months to evaluate the effectiveness of LAMA/LABA 
fixed-dose combinations (FDCs) for COPD treatment. 
Our results showed that all LAMA/LABA FDCs were 
always more effective than the LAMA or LABA alone in 
terms of improvement in trough FEV1, transitional dyspnea 
index (TDI) and St. George’s Respiratory Questionnaire 
(SGRQ) scores (3). Consequently, they suggested that it is 
appropriate to always consider that the dual bronchodilation 
is always better than a LAMA or a LABA alone, regardless 
of the drugs used. 

This solid evidence, combined with the documentation 
produced by our recent preclinical studies demonstrating 
that combining a LABA with a LAMA provides synergistic 
benefit on airway smooth muscle relaxation (4), which may 

have major implications for the use of LABA/LAMA FDCs 
in the treatment COPD (5), supports the possibility of an 
early intervention with low doses of LABA/LAMA FDC 
to optimize bronchodilation and reduce the risk of adverse 
events that characterize both LABAs and LAMAs, especially 
when administered at the full doses currently approved for 
the treatment of COPD (6).

With regard to the second statement, the very recent 
large FLAME study (7), a 52-week, randomized, double-
blind, double-dummy, noninferiority trial that enrolled 
3,362 patients who had COPD with a history of at least one 
exacerbation during the previous year and were randomly 
assigned to receive, by inhalation, either indacaterol (110 μg)  
plus glycopyrronium (50 μg) once daily or salmeterol  
(50 μg) plus fluticasone (500 μg) twice daily, showed that 
dual bronchodilation was more effective than LABA/ICS 
FDC in preventing AECOPDs in these patients. Besides, 
the change from baseline in trough FEV1 was significantly 
greater in the indacaterol/glycopyrronium group than in 
the salmeterol/fluticasone group.

We must emphasise that findings supporting the use 
of the indacaterol/glycopyrronium FDC as an alternative 
treatment, over salmeterol/fluticasone FDC, in the 
management of moderate-to-severe COPD patients 
without AECOPDs in the previous year (8) and with a 
history of ≤1 AECOPD in the previous year (9) had already 
been delivered to the literature. Furthermore, clinical 
evidence demonstrated that indacaterol/glycopyrronium 
FDC delayed the time to first AECOPD when compared 
with salmeterol/fluticasone FDC (9,10). In particular, in 
patients with a history of ≤1 AECOPD in the previous 
year (9), the hazard ratio for the time to first moderate or 
severe AECOPD was significantly delayed although almost 
half the cases were classified as severe (GOLD D) and had 
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a lower mean postbronchodilator FEV1 at baseline when 
compared to patients without AECOPDs in the previous 
year (8).

In any case, the greater value of the FLAME trial 
compared to previous studies is that it was primarily 
focused on AECOPDs and correctly lasted 52-week, 
which represents the minimum period of duration of a trial 
focused on AECOPDs (11).

If dual bronchodilation is effective in preventing 
AECOPDs, we need to understand the mechanism(s) that 
explain(s) this action. Wedzicha and colleagues believe that 
the most important mechanism involved in the effect of 
bronchodilators on AECOPDs probably involves reduction of 
hyperinflation and a re-setting of lung function dynamics (12).  
Both indacaterol and glycopyrronium are able to induce 
potent, significant and long-lasting relaxation of both 
medium and small human isolated bronchi pre-contracted 
with acetylcholine (13). However, the co-administration 
of glycopyrronium and indacaterol produces a synergistic 
inhibition of the entire airway smooth muscle tone via 
modulating the cAMP-dependent pathway. The greater 
effectiveness of the indacaterol/glycopyrronium combination 
on small airways, compared with the partial effect of 
glycopyrronium or indacaterol alone, might be of particular 
clinical relevance for improving air-trapping related to 
the obstruction of bronchioles. In fact, as airway patency 
over time increases with longer duration of a more potent 
bronchodilator action, emptying of peripheral airways with 
trapped air is facilitated, thus reducing hyperinflation and 
improving breathing mechanics (“pharmacological lung 
volume reduction”) (14), and consequently reducing the risk 
of AECOPDs.

Although this is an elegant explanation, we believe that 
the reduced release of acetylcholine from the epithelium 
but not from bronchi caused by the co-administration of 
indacaterol and glycopyrronium (13) is even more important 
to explain the ability of dual bronchodilation in preventing 
AECOPD. Epithelial cells, which may express choline 
acetyltransferase (ChAT), are a source of non-neuronal 
acetylcholine in the airways in response to inflammatory 
stimuli (15). Non-neuronal acetylcholine has important 
inflammatory properties (16). The multitude of cells in 
the airways involved in AECOPD, including bronchial 
epithelial cells, neutrophils, lymphocytes, macrophages and 
fibroblasts, have muscarinic receptors (17).

However, regardless of the mechanism, the evidence 
that dual bronchodilation can prevent or at least delay 
the onset of AECOPD raises the fundamental questions 

whether it makes sense to switch all patients from a LABA/
ICS regimen to a LABA/LAMA regimen on the basis of the 
improvement in lung function and the lower exacerbation 
rates (18) or there is a subgroup of patients with COPD 
who may benefit the most from this therapy.

In the past, considering the published evidence, we 
suggested that those patients that have suffered from 
mild AECOPDs should be treated regularly with a 
dual bronchodilation therapy, whereas those that have 
been treated with oral corticosteroids because of their 
AECOPD should be treated with LABA/ICS, and all 
patients hospitalised because an AECOPD should be 
discharged with the prescription of long-term triple 
therapy (6). 

Unfortunately, the FLAME study does not allow to 
clarify the real value of preventing AECOPDs by treating 
patients according to the reported severity of exacerbations. 
A subgroup analysis of the rate of all exacerbations in the 
FLAME study showed that indacaterol/glycopyrronium was 
better than salmeterol/fluticasone in patients included in 
GOLD group B and D (i.e., high-risk patients) regardless of 
use of ICS or LABA/ICS at the screening, but salmeterol/
fluticasone was slightly better in patients with very severe 
airflow limitation (GOLD 4) (7). Furthermore, there was no 
difference between the two treatments in preventing mild 
exacerbations but indacaterol/glycopyrronium was more 
effective that salmeterol/fluticasone in preventing moderate-
to-severe exacerbations (7). These findings suggest that 
we should always prefer dual bronchodilation when we 
are focused on the reported severity of exacerbations for 
preventing further AECOPDs. Nonetheless, we strongly 
believe that further studies are needed to consolidate this 
evidence and clarify which characteristics of the patient with 
COPD should help us in selecting the most appropriate 
therapy.

In  par t i cu l a r,  we  wou ld  l i ke  to  know i f  dua l 
bronchodilation is effective in preventing AECOPDs 
regardless of their nature. In fact, four distinct biological 
exacerbation clusters were identified: bacterial-, viral-, 
and eosinophil-predominant, and a fourth associated 
with limited changes in the inflammatory profile termed 
‘‘pauciinflammatory’’ (19). In any case, in the FLAME 
study, the baseline blood eosinophil count [blood eosinophil 
count ≥2% is a promising biomarker of response to ICSs in 
patients with COPD (20)], did not appear to predict what 
would be the most effective treatment regimen (7).

Alternatively, it would be possible to hypothesize 
the use of  dual  bronchodilat ion based on COPD 
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phenotype (21). The prescription of dual bronchodilator 
therapy should always be preferred in the emphysema-
hyperinflation phenotype (6), in which the already 
mentioned ‘‘pharmacological lung volume reduction’’ (14) 
is extremely important. In frequent exacerbators, mainly 
those with a history of two or more exacerbations during 
the previous year that frequently present with chronic 
bronchitis, defined as the presence of productive cough or 
expectoration for >3 months per year and >2 consecutive 
years and are the only subjects with an indication for anti-
inflammatory treatment in COPD, the treatment is based 
on a LABA/ICS combination (22). However, the results of 
the FLAME study, which was not really focused on different 
COPD phenotypes, suggest that this recommendation is 
not completely correct because in frequent exacerbators, 
indacaterol/glycopyrronium seemed to be more effective 
than salmeterol/fluticasone (7).

The documentation that dual bronchodilation may 
prevent AECOPDs even in the absence of an ICS in 
frequent exacerbators raises another fundamental question, 
which patients with COPD can benefit from therapy 
with ICSs. Moreover, it is essential to establish whether 
LABA/LAMA combination therapy is preferred over triple 
therapy (LAMA/LABA/ICS), and whether addition of an 
ICS to the LABA/LAMA combination provides additional 
clinical value because data are still too scarce and studies 
too short to generate a strong recommendation despite the 
publication of the WISDOM study (23).
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