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Inhaled corticosteroids (ICS) were first discovered 50 years ago [1] and are now the most widely used
controller medication in the world for chronic obstructive pulmonary disease (COPD). Over the past two
decades, >40000 patients with COPD have participated in large-scale ICS therapeutic trials. What have we
learned from these studies?

First, ICS reduce the risk of exacerbations but the overall benefits are relatively modest. Second, ICS
therapy can induce harm. The most notable and unique to COPD is the increased risk of pneumonia
especially among those with moderate to severe disease. Third, ICS combined with a long-acting
β2-agonist (LABA) is more effective in improving symptoms and reducing exacerbations than each drug
alone; however, it is debatable whether the ICS/LABA combination is superior to long-acting muscarinic
antagonist (LAMA) alone or in combination with a LABA (i.e. LABA/LAMA) [2]. In clinical practice, the
most common COPD patients requiring pharmacotherapy are symptomatic patients (defined by a COPD
Assessment Test score ⩾10) with two or more exacerbations in the previous year [3]. For these patients,
the Global Initiative for Chronic Obstructive Lung Disease (GOLD) committee recommendations are
ambiguous, offering clinicians a choice of LAMA alone, LABA/LAMA, ICS/LABA or ICS/LABA/LAMA
combinations [2]. Thus, currently, therapeutic decisions are driven largely by personal preference (or
habit) rather than “evidence”. Given the long history of ICS and the widespread availability of these drugs,
it is not surprising that ICS remains the top choice for many clinicians in the community for the
management of COPD patients. This “historic medicine” approach to ICS, however, has been heavily
criticised by experts for being wasteful, inefficient and imprecise [4]. Is there a way to usher in the era of
“precision medicine” for our patients with COPD?

Four papers in this issue of the European Respiratory Journal (ERJ) provide some important information
that may enable targeting of ICS to the “right” patients at the “right” time and get us closer to the holy
grail of “precision medicine” in COPD. First, ICS should be provided for COPD patients who also have
asthma (i.e. asthma–COPD overlap) [5]. As pointed out by SUISSA and ARIEL [6] in their very provocative
and interesting commentary, the decision to include (or exclude) asthma–COPD overlap patients may
explain why some studies of ICS-containing “double” or “triple” therapies were “positive” while others
were “negative”. The IMPACT [7] and TRIBUTE [8] trials, for instance, enrolled patients with a prior but
not current history of asthma, and both found a reduced rate of moderate to severe exacerbations among
those treated with ICS-containing combinations. In contrast, in the FLAME trial [9], COPD patients with
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a history of asthma or features of asthma were excluded and the study showed that LABA/LAMA was
associated with lower rates of exacerbations than the ICS/LABA combination.

The analysis by SUISSA and ARIEL [6] revealed another interesting observation in these trials. In the first
month following ICS withdrawal, there was a transient surge in the exacerbation rate in the ICS-free arms
(compared with the rate observed in the ICS-containing arms) with the rate returning back to “normal”
levels thereafter, resulting in no difference in exacerbation rates between the ICS-containing and ICS-free
arms by the end of the study period (figure 1a and b in [6]). This first month exacerbation surge was
particularly notable in the IMPACT trial, which did not supplement patients with either LAMA or LABA/
LAMA during the first few weeks of ICS withdrawal, which may have resulted in exacerbation or
exacerbation-like events related to sudden discontinuation of ICS.

Second, as noted previously, ICS can increase the risk of pneumonia. There has been considerable debate
on the relevance of these pneumonia events as they do not appear to materially affect mortality. This
conundrum (i.e. balancing the benefits of ICS for exacerbation against the potential harm of pneumonia)
is addressed by CAZZOLA et al. [10] who used the SUCRA (surface under the cumulative ranking curve)
method to systematically rank order ICS and non-ICS based therapies, taking into consideration their
benefits as well as their risks. They found that the overall SUCRA values favoured LABA/LAMA
combination over ICS/LABA/LAMA and LABA or LAMA alone. However, as noted by AGUSTI et al. [11],
the effects of ICS therapy are modified by peripheral blood eosinophil count. Patients with blood
eosinophil counts of ⩾300 cells per μL are much more likely to be responsive to ICS-based therapy than
those with lower eosinophil counts. This important observation was replicated in the analysis by CAZZOLA

et al. [10]. In that analysis, the number needed to treat (NNT) for ICS/LABA/LAMA compared to LABA/
LAMA treatment was only 8–10 patients to prevent a patient from experiencing a significant exacerbation
over 1 year. For those with blood eosinophil counts <300 cells per μL, however, the NNT was ∼47, which
is likely unacceptable for most clinicians.

Third, as reported by AGUSTI et al. [11], there are significant risk factors associated with ICS-related
pneumonia. These include advanced age, reduced body mass index, severe airflow limitation (GOLD
grades 3 and 4), low blood eosinophil count or a prior history of mycobacterial disease. As such, ICS
therapy should be used very judiciously in these patients (if at all) and if they develop recurrent bouts of
pneumonia, ICS should probably be discontinued or switched to lower potency formulations, which as
noted by CAZZOLA et al. [10], are associated with much lower risk of pneumonia.
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FIGURE 1 A proposed approach to management of symptomatic chronic obstructive pulmonary disease (COPD)
patients with a significant history of exacerbations. Patients should first be evaluated to determine whether they
have asthmatic features (e.g. history of asthma, large bronchodilator response and others; see [5] for other
characteristics) and/or demonstrate blood eosinophil count ⩾300 cells per μL. If they fulfil any of these criteria,
the first-line therapy includes an inhaled corticosteroid (ICS)-containing compound. If patients do not fulfil
these criteria, then the first line therapy is a long-acting muscarinic antagonist (LAMA) alone or a long-acting
β2-agonist (LABA)/LAMA based on availability, cost and prior responses. CAT: COPD Assessment Test.
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Based on our interpretation of the current evidence at hand, we have summarised an approach for
managing symptomatic patients with a significant history of exacerbations in figure 1. We believe that
patients should first be assessed for asthmatic features including a prior history of asthma, bronchodilator
reversibility (or bronchoprovocation challenge test where appropriate) and atopic status. For those with
asthma–COPD overlap [5], we recommend ICS-based therapy in a stepwise fashion, starting with ICS/
LABA or ICS/LAMA, which can be escalated to ICS/LABA/LAMA should patients continue to experience
exacerbations or remain highly symptomatic. For those without asthmatic features, their blood eosinophil
count should be measured, perhaps more than once. For those with eosinophil count ⩾300 cells per μL,
they may be treated in a similar manner to those with asthma–COPD overlap. For those with blood
eosinophils < 300 cells per μL, the first line is either LAMA alone or a LABA/LAMA combination,
depending on cost, availability, patient preference and prior responses.

Notwithstanding the importance of the four studies in this issue of ERJ, there are many unresolved
questions regarding the role of ICS in COPD management. Although both SUMMIT [12, 13] and TORCH
[13] failed to demonstrate a survival benefit of ICS-based therapy, the pooled analysis by VESTBO et al. [14]
raises the possibility that the newer generation of ICS-based therapies based on ultrafine delivery devices
may prolong survival of COPD patients, especially those with comorbidities. Future studies will need to
rigorously test this hypothesis. Beyond mortality, the effects of ICS-based therapy on hospitalisations,
which are the largest drivers of direct costs for COPD care in the western world, remain largely unknown.
Finally, although blood eosinophils are a good biomarker to guide ICS therapy, they do not appear to play
an important role in the pathogenesis of COPD and as such are not good therapeutic targets [15]. There is
a pressing need to better understand the pathogenesis of COPD and identify novel therapeutic targets
(with accompanying robust response biomarkers) to modify the “natural history” of COPD and bring
precision medicine to the bedside of millions of patients with COPD around the world.
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