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An exacerbation of chronic obstructive pulmonary disease 
(COPD) is defined as an acute worsening of symptoms 
greater than the usual day to day variation that requires 
increased pharmacotherapy (1). Some COPD patients 
suffer with exacerbations regularly, and the history of 
previous exacerbations is the best predictor for the risk of 
future exacerbations (2). The Global initiative for chronic 
Obstructive Lung Disease (GOLD) uses a threshold of 
≥ two exacerbations or one hospitalization in the last 
year to identify patients with an increased risk of future 
exacerbations (3). 

The initial inhaled pharmacological treatment options 
for exacerbation prevention recommended by GOLD 
include monotherapy with a long acting muscarinic 
antagonist (LAMA) or combination therapy with an inhaled 
corticosteroid and long acting beta 2 agonist (ICS/LABA). 
Both of these treatments reduce exacerbation rates, and 
the investigating new standards for prophylaxis in reducing 
exacerbations (INSPIRE) clinical trial conducted in severe 
COPD patients with forced expiratory volume 1 (FEV1) 
<50% predicted and an exacerbation history demonstrated 
that these treatments had similar effects on exacerbation 
prevention (4). In real life, ICS/LABA combinations 
are widely used to treat COPD, as the combination of 
a long acting bronchodilator with an anti-inflammatory 
drug provides a convenient option to address different 
components of COPD including exacerbation prevention. 

A recent advance in COPD treatment is the development 

of combination inhalers containing a LABA and LAMA. 
These dual bronchodilator combinations have greater 
effects on lung function compared to long acting 
bronchodilator monotherapies (5). The benefits of dual 
bronchodilator combinations on patient reported outcomes 
(PROs) have been debated, as some studies have shown 
small effects compared to monotherapies when considering 
group mean data (6-8). However, many of these studies 
were focused on lung function as a primary endpoint, and 
were not specifically designed or statistically powered 
to evaluate PROs. In contrast, clinical trials with PROs 
as the primary endpoint (9,10), pooled analysis (11)that 
increase statistical power and responder analysis (5) have 
demonstrated clinical benefits for dual bronchodilators 
compared to monotherapies. The early studies with LAMA/
LABA combinations did not specifically investigate the 
effects in COPD patients with a history of exacerbations. 
This gap in knowledge was filled by the SPARK study, 
which recruited severe COPD patients with an exacerbation 
history, and demonstrated superiority of LAMA/LABA 
over LAMA monotherapy for exacerbation reduction (12). 
The growing evidence for the efficacy of LAMA/LABA 
combinations has encouraged many national guidelines to 
advocate the use of these drugs (13). 

There are now two different types of combination 
inhaler available for COPD treatment (LABA/LAMA and 
ICS/LABA). A number of studies have compared these 
combinations in populations not enriched for frequent 



© Annals of Translational Medicine. All rights reserved. Ann Transl Med 2016;4(24):531atm.amegroups.com

Karur and Singh. COPD exacerbation preventionPage 2 of 5

exacerbators. In these “low risk” populations, LAMA/
LABA combinations have consistently demonstrated greater 
improvements in lung function than ICS/LABA, and there 
is also evidence of a symptomatic benefit (summarized in 
Table 1). The LANTERN study (17), conducted in COPD 
patients with no exacerbations or one exacerbation in the 
previous year, showed that indacaterol-glycopyrronium 
(Ind-Gly) caused a 31% risk reduction in the rate of 
moderate to severe exacerbations compared to salmeterol-
fluticasone (SFC) over 26 weeks. The majority of patients 
in these studies were at low risk of future exacerbations, 
and an important question is how LABA/LAMA and ICS/
LABA combinations compare in patients at high risk of 
exacerbations.

The FLAME (19) study was designed to compare the 
effects of Ind-Gly and SFC on COPD exacerbations. 
This was a double blind, double dummy, parallel group;  
52 weeks randomized controlled trial (RCT) involving  
3,362 randomized subjects in 43 countries. The primary 
aim was to demonstrate the non-inferiority of Ind-Gly to 

SFC with respect to the rate of exacerbations. Subjects 
with an FEV1 25–60% predicted and a history of at least 1 
exacerbation in the preceding year were included. Subjects 
were treated with tiotropium during a 4-week run in period 
before randomisation. 

An electronic dairy was used to record symptoms twice 
daily, in order to diagnose exacerbations using similar 
symptom criteria to those proposed by Anthonisen et al. (20). 
Patients were prompted to contact the trial site by alerts 
triggered by the electronic dairy when the criteria were 
met. Exacerbation severity was categorized as moderate 
when treatment with antibiotics and/or oral corticosteroids 
was required or severe when hospital admission or 
attendance at the emergency room for longer than  
24 hours occurred. Exacerbations were classified as mild 
when symptom worsening did not require antibiotics 
and/or oral corticosteroids. The annual rate of all 
exacerbations in the Ind-Gly and SFC groups were 3.59 and  
4.03 respectively, with an 11% lower rate of exacerbations 
with Ind-Gly treatment. This rate ratio met the primary 

Table1 Summary of clinical trials comparing LABA-LAMA combination inhalers with LABA-ICS combinations

Study Comparators Exacerbation inclusion 
criteria

Study 
duration 
(weeks)

Primary end 
point

Primary end point result Exacerbation result

Vogelmeier  
et al. (14)

Ind-Gly vs. SFC No exacerbations in the 
previous 12 months

26 FEV1 AUC 
0−12 h

Ind-Gly superior by 138 mL 
(P<0.0001)

Incidence of COPD 
worsening (including 
mild exacerbations): 
17.1% with Ind-Gly 
and 23.5% with SFC

Donohue  
et al. (15)
(two studies)

Umec-Vil vs. SFC No exacerbations in the 
previous 12 months

12 0–24 h wm 
FEV1

Study 1: Umec-Vil superior 
by 74 mL (P<0.001); study 2: 
Umec-Vil superior by 101 mL 
(P<0.001)

Incidence of 
exacerbations 3% in 
both groups in both 
studies

Singh  
et al. (16)

Umec-Vil vs. SFC No exacerbations in the 
previous 12 months

12 0–24 h wm 
FEV1

Umec-Vil superior by 80 mL 
(P<0.001)

Incidence of 
exacerbations ≤2% 
in both groups

Zhong  
et al. (17)

Ind-Gly vs. SFC ≤1 exacerbation in the 
previous 12 months

26 Trough FEV1 Ind-Gly superior by 75 mL 
(P<0.001)

Greater exacerbation 
reduction (31%) in 
Ind-Gly group

Vogelmeier  
et al. (18)

Acli-Form vs. SFC No exacerbation criteria 24 Peak FEV1 Acli-Form superior by 93 mL 
(P<0.0001)

No significant 
difference between 
groups

Exacerbations are moderate to severe events unless stated otherwise. LABA-LAMA, long acting beta 2 agonists-long acting muscarinic 
antagonists; LABA-ICS, long acting beta 2 agonists-inhaled corticosteroid; FEV1, forced expiratory volume 1; AUC, area under curve; 
Umec-Vil, Umeclidinium-Vilanterol; SFC, salmeterol-fluticasone; wm, weighted mean; Ind-Gly, indacaterol-glycopyrronium; Acli-Form, 
aclidinium-formeterol; CAT, COPD assessment test; mL, Millilitre; h, hours; COPD, chronic obstructive pulmonary disease.
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endpoint non-inferiority analysis, allowing further analysis 
demonstrating that Ind-Gly was superior to SFC (P=0.003). 
Ind-Gly was superior to SFC for a range of secondary 
endpoints such as time to first exacerbation (71 vs.  
51 days, P<0.001), annual rate of moderate to severe COPD 
exacerbations (0.98 vs. 1.19, 17% reduction P<0.001), 
time to first moderate to severe exacerbation (127 vs.  
87 days, 22% lower risk, P<0.001) change in pre dose 
trough FEV1 from baseline (62 mL improvement P<0.001), 
and improvements in quality of life. The risk of pneumonia 
was significantly lower with Ind-Gly compared to SFC 
(3.2% vs. 4.8% respectively, P=0.02). 

This FLAME study results show a consistent pattern of 
clinical benefit on exacerbations, lung function and health 
status in favour of dual bronchodilator over ICS/LABA 
treatment. Is this sufficient evidence to firmly recommend 
LABA/LAMA treatments over ICS/LABA in COPD 
patients with an exacerbation history? Probably not, as it 
would be preferable to see this result replicated, ideally 
using other drugs of the same classes in order to understand 
if this is a class effect. Also, it is important to note that the 
FLAME study did not use the GOLD definition of the 
number of moderate exacerbations (≥2) to be classified 
as high risk for inclusion in the study. The majority of 
COPD subjects (approximately 80%) in this study had one 
exacerbation in the preceding year. A subgroup analysis of 
patients with history of ≥2 exacerbations in the previous 
year yielded a rate ratio of 0.85 favouring Ind-Gly, although 
the confidence interval crossed one indicating no difference 
between treatments. The smaller sample size for this 
subgroup means that caution is required when interpreting 
this sub analysis, and ideally a study with a larger sample 
size could address this important patient group. However, 
there are practical difficulties in recruiting such COPD 
patients into clinical trials, as they often have more severe 
disease and are less willing to take part in studies that 
involve a step down in treatment, for example during the 
run-in period. Similarly, COPD patients with FEV1 <25% 
predicted were excluded from the FLAME study, so it is 
not possible to draw any conclusions about the comparison 
of these combination inhalers in very severe COPD. It 
is important that practicing clinicians who read clinical 
trials should be aware of the characteristics of the study 
population, as caution often needs to be applied when 
trying to extrapolate the findings beyond the population 
enrolled. 

The recording of mild exacerbations in the FLAME 

study differs from many clinical trials that have focused 
only on moderate to severe events. The importance of 
mild exacerbations is unclear, as some of these events are 
likely to be genuinely minor worsening with rapid recovery, 
while other events may be more severe and prolonged, 
being more similar to moderate exacerbations but without 
receiving antibiotics and/or oral corticosteroids. 

The FLAME study authors state that the rate of 
exacerbations was not significantly different between 
subjects with baseline peripheral blood eosinophil counts 
≥2% and <2%. There is growing evidence that higher 
peripheral blood eosinophil counts predict an increased 
effect of ICS on exacerbations, mainly from studies 
comparing ICS/LABA to LABA (21,22). The different 
results in FLAME could be partly due to the fact that 
FLAME compares ICS to LAMA, with both groups 
receiving LABA, in contrast to previous eosinophil analysis 
which compares ICS to placebo (with both groups receiving 
LABA). Furthermore, it would be interesting to see the 
FLAME eosinophil analysis using higher blood eosinophil 
cut-off values where one would expect the ICS effect to 
increase. 

Clinical trials generally report group mean data. 
However, real world clinical practice deals with individual 
treatment decisions. It is clear from FLAME that many 
COPD patients in both treatment arms continued to 
experience exacerbations during the study. What would be 
the next step for these individuals? An option would be step 
up to triple therapy with ICS plus LABA plus LAMA. A 
recent COPD study has clearly shown the benefits of triple 
therapy delivered in a single inhaler versus ICS/LABA on 
exacerbation rates (22). While the FLAME study provides 
evidence that LABA-LAMA combinations can be used 
successfully to prevent exacerbations, it also underscores 
that combination inhalers with two active medicines are 
insufficient for many patients. 

There is an increasing focus on personalized medicine 
in COPD, tailoring therapies towards the individual 
characteristics (23). Until a few years ago, we had one 
combination inhaler (ICS/LABA) to treat COPD. Now we also 
have LABA/LAMA and ICS/LABA/LAMA combinations. The 
challenge is to correctly define the characteristics that predict 
therapeutic success with each regime. We currently use clinical 
characteristics for this purpose, most importantly symptoms 
and exacerbation history. The future of COPD therapy is to 
expand this list, hopefully to include biomarkers such as blood 
eosinophil counts.
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