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Chronic obstructive pulmonary disease (COPD) is associated with acute and chronic pulmonary as well as
systemic inflammation [1]. Anti-inflammatory treatments, such as inhaled corticosteroids (ICS) and oral
roflumilast, are recommended for COPD patients [2]. These drugs are effective agents for the prevention
of COPD exacerbations and improvement of lung function and have various effects on health status, but
they are associated with adverse events, the most concerning being pneumonia (ICS) and diarrhoea
(roflumilast).

It has been recognised for many years that some patients with COPD have eosinophilic airway inflammation
both in a stable state [3] and during exacerbations [4]. More recently, the Copenhagen City Lung study
strongly suggested that a high peripheral blood eosinophil count (>340 cells per µL) was associated with an
increased risk of severe COPD exacerbations [5]. In contrast, and similar to the results of the ECLIPSE
study [6] and of ZYSMAN et al. [7], both of which were conducted in patients with COPD, no increased risk
of moderate-severe exacerbations was found when a threshold of 2% blood eosinophils was used [5]. Finally,
contributing to the overall confusion about the role of eosinophils as a risk factor for COPD outcomes,
increased blood eosinophils in patients with COPD were also associated with better lung function, improved
quality of life [6, 8], and even reduced mortality [9]. However, eosinopenia (counts of <0.05×109 per L)
seemed to be associated with an increased risk of sepsis [10], worse outcomes in patients presenting to
hospital with an acute exacerbation of COPD [11, 12], and an increased risk of pneumonia [13].

Interestingly, the subgroups of severe COPD patients who improve after taking oral steroids have
eosinophilic airway inflammation, unlike the majority who do not respond to oral steroids [14]. Several
post hoc analyses of recent randomised clinical trials have clearly shown that the effect of combination
therapy with inhaled long-acting β-adrenoceptor agonists (LABA) and ICS [15, 16] or triple therapy
[17, 18] is significantly increased in COPD patients with high blood eosinophil counts at baseline. One
prominent exception to these findings is the FLAME (Effect of Indacaterol Glycopyronium vs Fluticasone
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Salmeterol on COPD Exacerbations) study [19], which showed in a prospective pre-specified analysis and
in a post hoc analysis including exacerbations [20] no difference in effect on exacerbations between
patients treated with the LABA (indacaterol)/long-acting muscarinic antagonist (LAMA) (glycopyrronium)
combination or the LABA (salmeterol)/ICS (fluticasone proprionate) arm and high blood eosinophil
counts. A targeted anti-eosinophil therapy with the anti-interleukin-5 monoclonal antibody mepolizumab
also seems to be more effective in the minority of eosinophilic COPD patients with blood eosinophil
counts of >300 cells per µL at baseline [21].

These recent observations have heightened interest in peripheral eosinophil counts as a risk factor for
COPD exacerbations and/or a predictor of response to ICS in clinical practice among the scientific and
clinical communities and pharmaceutical industry [22]. So far, the major concerns about using blood
eosinophils as biomarkers are threefold: 1) post hoc analyses of clinical trials suggest their use is based on
single pre-trial measurements; 2) the threshold values, particularly the 2% cut-off, are well within the
normal range; and 3) blood eosinophil counts have low reproducibility in COPD patients [6, 23].

In this issue of the European Respiratory Journal, CASANOVA et al. [24] examined the prevalence and
stability of increased levels of blood eosinophils (⩾300 cells per μL) and their relationship to clinical
exacerbations and survival in COPD patients and smokers without COPD who had had at least three
blood eosinophil measurements over 1.5 years to >10 years of follow-up. In both COPD patients and
smokers without COPD, they found that only 15% had stable eosinophilia with >300 cells per μL, almost
50% had eosinophil counts that oscillated above and below the 300 cells per μL threshold, and about 35%
of subjects had persistent eosinophil counts of <300 cells per μL. They also found that a blood eosinophil
count of ⩾300 cells per μL persisting over 2 years was not a risk factor for COPD exacerbations, but rather
was associated with better survival.

The study by CASANOVA et al. [24] has strengths and weaknesses, which are properly addressed by the
authors. In our opinion, the most notable strength is that the study is much closer to the real world than
to a randomised clinical trial, and the most important weaknesses are that 1) different populations were
studied; 2) blood eosinophils were measured at different intervals in different laboratories; and 3) the
duration of follow-up was very broad, ranging from ∼17 to >130 months.

Nonetheless, the message is quite clear: a “clinically relevant” high count of blood eosinophils (>300 cells
per μL) is not reproducible in almost 50% of COPD patients, and this low reproducibility does not
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FIGURE 1 Repeated peripheral blood eosinophil counts during stable disease over 12 months in patients with chronic obstructive pulmonary
disease (COPD). Individual patients with COPD are shown along the horizontal axis. a) Data for patients with eosinophil counts that were
consistently <400 cells per μL (55%). b) Data for patients with eosinophil counts that varied around 400 cells per μL (35%). c) Patients with
eosinophil counts that were consistently above 400 cells per μL (10%). Data from [29, 30]. The horizontal line at 400 cells per μL is defined as
peripheral eosinophilia. Reproduced from [22] with permission from the publisher.
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improve if one selects 150 or >350 cells per μL. These results confirm the instability of high blood
eosinophil counts over time, both in COPD cohorts [8, 25] and in the general population [23], as well as
the survival advantage of patients with COPD who have persistently high eosinophil counts [9]. The study
by CASANOVA et al. [24], however, does not confirm the increased risk of COPD exacerbations associated
with high blood eosinophil counts or the excessive risk of pneumonia or mortality associated with low
blood eosinophil counts.

At present, the optimal threshold for separation of high and low blood eosinophil count for use as a
biomarker has not been established, nor has the best way of expressing it (absolute versus percentage). The
most commonly proposed cut-off points have been a blood eosinophil count above and below 2% of
the total white blood cell count or an absolute eosinophil count of 150–400 cells per μL, which is within
the normal range (0–6% or 30–350 cells per μL) [26]. Others suggest that a more reliable threshold would
be 4% or >400 cells per μL [27]. No prospective data regarding the sensitivity and specificity of these
values in different populations with different a priori exacerbation risks are available. In contrast, some
recent post hoc analyses of severe COPD patients with high eosinophil counts (4% or >300–400 cells per μL),
notably in combination with a history of frequent exacerbations, suggest that these patients might be at
increased risk of re-exacerbations/hospitalisation if ICS are withdrawn [27, 28]. However, only a small
minority (∼10%) of COPD patients have stable counts of >400 cells per μL (figure 1) [22].

While the community eagerly awaits properly designed and powered randomised trials, based on the
results of the study by CASANOVA et al. [24] and other available data we suggest the following: 1) at the
present time, blood eosinophil counts cannot be recommended as biomarkers for the management of
individual patients with COPD, particularly because of their poor reproducibility over time; 2) ICS
probably should be maintained and not withdrawn in patients with high blood eosinophil counts and a
history of frequent exacerbations, irrespective of powerful bronchodilator combinations; and 3) ICS should
be used with caution in COPD patients with persistent eosinopenia, and, if given, they should be carefully
monitored for the increased risk of pneumonia.
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