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Long-acting bronchodilators are the basis of treatment for COPD [1]; however, there are some patients who
suffer from frequent or severe exacerbations, despite maximal bronchodilation [2]. These patients are at
increased risk of death and represent a great challenge in clinical practice [3]. Inhaled corticosteroids (ICS)
are the basis of the treatment of asthma and are also effective, albeit to a lesser extent, in some patients with
COPD [4]. Generally speaking, ICS are indicated in patients with COPD and exacerbations, despite
bronchodilator treatment [1]. However, not all COPD patients respond to ICS and the long-term use of ICS
in COPD may be associated with several side-effects [5, 6]. Therefore, the use of ICS for the prevention of
exacerbations in COPD should not be a treatment “by default” and must be guided by criteria based on
evidence [7]. In this respect, the InforMing the PAthway of COPD Treatment (IMPACT) study has provided
very relevant information about the proper use of ICS, either in combination with a long-acting β2-agonist
(LABA) or in triple therapy with a LABA and a long-acting antimuscarinic agent (LAMA) [8]. The
IMPACT trial included 10355 patients with COPD, randomised to receive a once-daily combination of
fluticasone furoate (FF), umeclidinium (UMEC) and vilanterol (VI) (triple therapy), FF/VI or UMEC/VI, all
administered in a single Ellipta inhaler during the 52-week study. The primary outcome was the annual rate
of moderate or severe COPD exacerbations during treatment. The rate of exacerbations with triple therapy
was a significant 15% lower compared with the FF/VI group and 25% lower compared with the UMEC/VI
group, and there was a significantly higher incidence of pneumonia in the ICS groups than in the UMEC/VI
group [8].

Based on these results, the conclusion appears to be that all COPD patients with frequent or severe
exacerbations should be on triple therapy; unfortunately, however, things are not so simple [9–11]. First,
we need to be aware that these results were generated from patients with either a forced expiratory volume
in 1 s (FEV1) that was less than 50% of predicted and a history of at least one moderate or severe
exacerbation in the previous year, or an FEV1 of 50 to 80% and at least two moderate exacerbations or one
severe exacerbation in the previous year, while on their usual inhaled therapy [8]. These patients account
for no more than one third of patients with COPD attended by pulmonary specialists [2, 12], and are even
fewer in primary care [13, 14]. Second, the risk/benefit balance of ICS may depend on a series of factors,
such as active smoking, blood eosinophil count (BEC) and coexistent asthma, among others. In this
respect, although patients with a current diagnosis of asthma were excluded from the IMPACT study,
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the past history of asthma was not an exclusion criterion [8], and it is unknown how this may have
influenced the results in favour of the ICS-containing treatment groups. In fact, the latest update of the
Global Initiative for Chronic Obstructive Lung Disease (GOLD) document includes a history of asthma as
a criterion strongly supporting the use of ICS in COPD [1].

A huge study such as IMPACT can better investigate which factors modulate the response to ICS in terms
of efficacy in the prevention of exacerbations. The steering committee and the sponsor of the study have to
be acknowledged for their commitment to delivering results that will clarify the role of different inhaled
medications for the most challenging patients with COPD. Indeed, a recent secondary analysis
demonstrated that the magnitude of benefit of regimens containing ICS in reducing rates of exacerbations
increased in proportion with BEC, compared with LABA/LAMA, and former smokers were more
corticosteroid responsive at any eosinophil count than current smokers [15]. In addition, since the
beneficial effect of ICS on exacerbations was greater at higher BECs for exacerbations requiring oral
corticosteroids or antibiotics and oral corticosteroids, there was no clear relationship with BECs for
patients requiring only antibiotics, and triple therapy offered no significant added benefit over LABA/
LAMA at any BEC [15].

In the current issue of the European Respiratory Journal, HALPIN et al. [16] extend these observations by
presenting another secondary analysis of the IMPACT trial aimed at investigating how a previous history
of exacerbations modulates the effect of the different treatments in the prevention of exacerbations. Not
surprisingly, the first result of this analysis was that the best predictor of future exacerbation risk was the
history of previous exacerbations, and the best predictor of a severe exacerbation was having had a severe
exacerbation the previous year [16]. Nevertheless, only around 50% of these symptomatic COPD patients
at high risk of exacerbation experienced at least one exacerbation during the year of the study. This
observation has been previously described in other trials and highlights that even patients who presented
severe or recurrent exacerbations in the previous year might remain clinically stable for longer periods of
time irrespective of medical therapy. Thus, evaluation of the efficacy of treatments for prevention of
exacerbations in individual patients based on exacerbation recurrence rates might be misleading.

Regarding the comparison between treatment arms, patients who had had only one moderate exacerbation
the previous year (and FEV1 <50%) represented approximately 30% of the study population and can be
considered infrequent exacerbators with severe COPD. In this subgroup, the annual rate of exacerbations
with triple therapy was significantly reduced compared with FF/VI (rate ratio (RR) 0.80) and with UMEC/
VI (RR 0.82), but the risk reduction point of triple therapy versus UMEC/VI was not significant (hazard
ratio (HR) 0.92, 95% CI 0.76–1.02) [16]. A possible explanation is that differences in exacerbation rates
were due to a slightly higher number of patients in the UMEC/VI arm who experienced three or more
on-treatment exacerbations. On the other hand, there was no significant difference in the annual rate of
severe exacerbations between groups. Interestingly, exacerbation rates between triple therapy and UMEC/
VI only started to diverge at BECs >200 cells per μL. In general, the results of the comparison between FF/
VI and UMEC/VI in this population of infrequent exacerbators favoured UMEC/VI and were in
agreement with the results of the FLAME study [17, 18].

In the group of patients with frequent moderate exacerbations in the previous year, the annual rate and
risk of exacerbations, as well as the annual rate of severe exacerbations on treatment were significantly
lower with triple therapy compared with UMEC/VI. Regarding the BEC, the exacerbation rates between
the two treatment arms were similar only at BECs <100 cells per μL [16]. In contrast to the FLAME study
[17, 18], in this population of frequent exacerbators, FF/VI provided better results than UMEC/VI in the
prevention of exacerbations, in particular at BECs >200 cells per μL.

Finally, in patients with at least one severe exacerbation in the previous year, the results were similar to
those observed in the previous group of patients with frequent moderate exacerbations. Exacerbation rates
were similar only at BECs <100 cells per μL. Above this level, ICS containing treatments had lower rates of
exacerbations than the UMEC/VI group. The results of other secondary outcomes such as lung function
and quality of life followed a similar pattern to that observed with exacerbations [16].

What are the implications of these results for the practicing clinician?

1) The IMPACT study confirms that not only BEC, but also smoking status, previous history of
exacerbations and type of exacerbations modulate the response to ICS in COPD [19, 20] (figure 1).

2) LABA/ICS only has greater effects than LABA/LAMA in patients with higher BEC and frequent and/
or severe exacerbations. However, in these patients, triple therapy is superior to LABA/ICS [21–24]
and, therefore, there is not much room for LABA/ICS in the treatment of COPD [25].

3) It makes no sense to add an ICS to dual bronchodilation in patients with a BEC <100 cells per μL
and without a history of asthma, even if they are frequent exacerbators [7, 26].
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4) All patients with frequent or severe exacerbations and a BEC >300 cells per μL should receive triple
therapy [7, 21, 24, 26].

5) The GOLD recommendation to consider ICS in patients with a BEC between 100 and 300 cells per
μL and one moderate exacerbation has to be revisited [1], because in this subgroup there was no
clear advantage of triple therapy over UMEC/VI [16]. There was only a reduction in the annual rate
of exacerbations, apparent only in patients with a BEC >200 cells per μL, but not in the risk rate, due
to the small number of patients with more frequent on-treatment episodes. Therefore, in the great
majority of these patients, there was no significant effect of adding an ICS to LABA/LAMA [27].
Furthermore, more than 50% of patients in the single moderate subgroup did not have any
on-treatment exacerbation, regardless of the treatment arm. Finally, these results were obtained in
patients with one moderate exacerbation and a FEV1 <50%, but most patients with a single moderate
exacerbation per year have milder disease, and are, therefore, more likely not to repeat the episode
and not to require an ICS [13, 14].

The IMPACT study has confirmed the current thinking that exacerbators with a BEC <100 cells per·μL
should not receive ICS, and those with a BEC >300 cells per μL should always be treated with ICS [1, 7];
more importantly, this study has offered some relevant clues to identify which exacerbators with BECs
between 100 and 300 cells per μL should also be on ICS (figure 1). This is crucial, because the majority of
patients with COPD present BECs within this interval [28], and the variability in BEC also has to be
considered [29].
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FIGURE 1 Indication of inhaled corticosteroids (ICS) in COPD according to blood eosinophil counts (BEC) and
other factors. ICS are indicated for prevention of exacerbations in patients with BEC >300 cells per μL and not
indicated with BEC <100 cells per μL. The cut-off of BEC for the use of ICS in the range between 100 and
300 cells per μL may vary according to the presence of other factors that modulate the response. Factors in
the red triangle reduce the response to ICS and increase the BEC cut-off, and those in the green triangle
increase the response to ICS and decrease the cut-off. As an example, a former smoker with a previous
hospitalisation may require ICS even at BECs of 150 cells per μL or less, whereas an active smoker with only
one moderate exacerbation should not be prescribed ICS at BECs below 200 or even 250 cells per μL. OC:
oral corticosteroids.
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