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COPD is a preventable and treatable disease with patients showing a great disease 

heterogeneity with respect to risk of exacerbations, symptomatology and health status. 

Dual bronchodilation has been suggested by the recent Global Initiative for Obstructive 

Lung Disease guideline as the cornerstone of treatment for COPD, limiting the value 

of inhaled corticosteroids (ICS) only for patients exacerbating on dual bronchodilators 

or possibly in those with frequent exacerbations.1 Elevated blood eosinophil count 

has been suggested as a useful biomarker to guide treatment decisions as its finding 

is considered consistent with a good ICS response to treatment,2–4 although this has 

been questioned in a recent post hoc analysis of the FLAME study.5 The practicing 

physician wants a biomarker to assess the risk of exacerbations and guide treatment 

accordingly; are blood eosinophils the answer?

It is important to recognize that we are discussing patients with COPD and 

without asthma whose blood eosinophil count is less than 600, as it was in the 

FLAME study.6 Patients with very high blood eosinophils should be looked at 

differently (perhaps as if they have a component of asthma), albeit they were not 

in the exclusion criterion in older trials such as WISDOM (.95% of patients 

had a blood eos ,600),7 ISOLDE,8 INSPIRE9 or in a meta-analysis of some of 

previous studies of budesonide/formoterol.10 In COPD studies wherein asthma 

was excluded, a blood eosinophil cutoff level of 2% has been proposed as this 

shows high sensitivity for predicting sputum eosinophilia.11 Elevation of sputum 

eosinophils has shown predictability as a marker of ICS response which has led to 

the interest in using blood eosinophil count as a surrogate measurement. However, 

despite this being biologically plausible, the evidence of the consistency of blood 

with sputum/tissue eosinophils is conflicting. Negewo et al showed that blood 

eosinophils can help identify the presence or absence of sputum eosinophils,12 

while Turato et al study showed that blood eosinophilia does not reflect tissue 

eosinophils.13 However, sputum eosinophil count .3% is observed in up to 28% 

of cases with acute exacerbations.11 The studies by Negewo et al12 and Bafadhel 

study10 showed a eosinophil count of more than 2% in blood served as a biomarker 

of eosinophil count of .3% in sputum, and 40% of patients showed a discordance 

between sputum and blood at the blood eosinophil cutoff point of 0.3×109/L.11,12 

Therefore, there remains significant doubt as to whether blood eosinophils actually 

depict tissue and sputum eosinophils.

The Copenhagen Lung Study was recently reviewed, and the results showed an 

increase in exacerbations when blood eosinophilia count was above 0.34.14 Conversely, 

a meta-analysis by Ho et al which included 14 observational and randomized controlled 
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trials with parallel groups comparing COPD patients with an 

elevated blood eosinophil count defined as having more than 

2% of eosinophils, either in the blood or sputum, revealed a 

similar risk of both exacerbation at 12 months and in-hospital 

mortality with or without elevated blood eosinophil.15

Moreover, a recent study by Casanova et al using data 

from the CHAIN and BODE cohort showed that exacerbation 

rates did not differ in patients with and without eosinophil 

counts above 300 cells/μL16 consistent with the ECLISPE 

study.17 Zysman et al reported that for all cutoffs, 2% 

versus ,2%, $3% versus ,3%, and $4% versus ,4%, there 

was no difference between Eos+ and Eos− groups in exacer-

bation rate, history of asthma, or three-year survival.18

Eosinophils are not stable throughout the life of a patient 

with COPD,17,19 and it has also been reported that blood 

eosinophil counts vary within the same person at different 

times of day and on different days even in healthy subjects.20 

This lack of stability could result in the blood eosinophil not 

being a reliable biomarker.

A biomarker is only useful if it could be used to assist in 

disease management. Many studies have suggested ICS in 

patients with elevated blood eosinophil count defined as .2% 

of total white cells or of a total eosinophils of .300 cells/μL.2–4 

However in most of these studies, the ICS were used in com-

bination with a long-acting beta-agonist (LABA).3,4 A recent 

post hoc analysis showed that level of eosinophils may also be 

correlated with the response to bronchodilators.21 Similarly, 

a post hoc analysis of the FLAME study tested several blood 

eosinophil cutoff levels and found that there was no cutoff 

level to show the ICS-containing salmeterol/fluticasone to 

be superior to indacaterol/glycopyrronium (IND/GLY) (ie, 

LABA/long-acting muscarinic-agonist [LAMA] with no 

ICS) in terms of reduction in moderate/severe exacerbation 

rate or time to first exacerbation.5 This study did suggest that 

because IND/GLY is always superior in patients with low 

blood eosinophils but of similar efficacy in the groups with 

high eosinophil level, blood eosinophils may have a role 

in identifying patients who benefit from ICS in addition to 

LABA/LAMA.5

Elevated blood eosinophil counts are associated with a 

wide variety of allergic, rheumatologic, infectious, neoplastic, 

and rare idiopathic disorders.22 There are many therapies that 

can raise eosinophil counts, including medications, nutritional 

supplements, and alternative therapies.22,23 COPD patients are 

multi-morbid and require many non-respiratory treatments.24 

Many commonly prescribed drugs such as amphetamines 

(used as appetite suppressants), antibiotics (penicillins, 

cephalosporins, and sulfonamides), NSAIDs, ranitidine, 

allopurinol, antirheumatics, anticonvulsants, aspirin, and 

tranquilizers can cause elevated eosinophil counts.22,23 On 

the other hand, the use of systemic steroids can decrease 

eosinophil counts. Therefore, in order for the clinician to use 

the blood eosinophil as a biomarker, a complete medication 

history including over-the-counter medications, supplements, 

herbal preparations, and vitamins is necessary.22,23 Future 

studies also need to take this into consideration.

While we have been discussing the measurement of blood 

eosinophils as a percentage of the total white blood cell counts, 

most hematology evaluations and treatments are done based 

on an absolute count. For instance, in the evaluation of febrile 

neutropenia, the absolute neutrophil count is what is used to 

drive treatment decisions.25 The absolute eosinophil count 

refers to the number of circulating eosinophils in the periph-

eral blood (in cells/μL). It is determined by multiplying the 

total white blood cell count by the percentage of eosinophils. 

Eosinophil counts are reported differently around the world, 

and the clinician may need to calculate the eosinophil count 

prior to its use.

Conclusively, while it is exciting to postulate that the 

blood eosinophils could be an easily available biomarker 

to guide the treatment of COPD, in particular to predict the 

response to ICS, there are some potential barriers to their 

use. These include comorbidities, current medications and 

treatments, the extra efforts needed to calculate the eosinophil 

level, the inconsistency of blood eosinophils with sputum and 

tissue eosinophils, the relationship with recent exacerbations, 

the instability in the level of blood eosinophils within the 

same patient at different times of day, and the conditions 

and effect of current or recent steroid treatment. Perhaps, we 

need to recognize that there is a limitation to this biomarker 

and tread cautiously in recommending its use.
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