
Editorial

What is an ‘‘eosinophilic phenotype’’ of asthma?
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The role of eosinophils as a key player in the pathophysiology
of asthma has been debated, despite evidence that the cells are
present and activated in the airway lumen and tissue1 of patients
with current asthma, that the cells are increased in number when
asthma is uncontrolled or severe2 and decreased in number when
asthma is controlled,3 and that treatment strategies that aim to
control airway eosinophilia are significantly more effective and
less expensive in improving asthma control4 and decreasing
asthma exacerbations compared with guideline-based clinical
strategies. Cynicism was fuelled by observations that in murine
models of allergic sensitization airway hyperresponsiveness
could be induced without eosinophils.5 Skepticism grew stronger
when therapy with mAbs against IL-5, which has no known
clinically relevant biologic activity other than on eosinophils,
did not result in improvement in asthma outcomes despite
decreasing airway and blood eosinophil numbers.6,7

A major reason for the failure of the early anti–IL-5 clinical
trials was that the patients recruited into the studies were not
identified to have a predominantly eosinophil-driven disease.8

Traditionally, treatment decisions are made on the basis of
patient-reported symptoms or measures of airflow or airway
hyperresponsiveness. The cellular nature of inflammation is not
often identified, although quantitative cell counts in sputum
provide a reliable and relatively noninvasive method to assess
bronchitis. Sputum examination has identified cellular heteroge-
neity in asthmatic patients in routine clinical practice9 and in
patients recruited into clinical trials.10 The importance of careful
phenotyping and the relevance of eosinophils in asthmatic
patients were confirmed by the demonstration of the efficacy of
anti–IL-5 mAb therapy in patients with asthma who had
consistently increased eosinophil counts in sputum of greater
than 2.5% to 3% on at least 2 occasions.11

However, there is a perceived difficulty in implementing
sputum cell counts in routine clinical practice because it requires
access to a laboratory. Therefore alternative methods to identify
the ‘‘eosinophil phenotype’’ have been explored. Measurements
of fraction of exhaled nitric oxide levels, blood eosinophil counts,
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and periostin levels in serum are the most widely used
methods. Measurement of eosinophil counts in blood has the
advantage of being inexpensive and widely available. However,
these measurements are nonspecific for asthma, and all asthmatic
patients do not have increased blood eosinophil counts.12

However, when increased, a direct correlation exists between
blood eosinophil counts and symptom scores,13 whereas there
is an inverse correlation with FEV1 in both children and adults.
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In asthmatic patients blood eosinophil counts start to decrease
within 24 hours after intravenous administration of anti–IL-5
antibody, followed by much greater decreases several days
later.11,14 When used along with other clinical variables,
particularly consistent response to prednisone, increased blood
eosinophil counts have been shown to be a predictor of response
to mepolizumab therapy15 and more recently, to dupilumab
therapy.16

In this issue of the Journal, Hastie et al17 have examined the
ability of multiple clinical variables, fraction of exhaled nitric
oxide levels, and blood eosinophil counts to identify an eosinophil
phenotype of asthma. The sensitivity and specificity of blood
eosinophil counts of greater than 300/mL to detect an ‘‘eosinophil
phenotype’’ based on sputum eosinophil counts of greater than
2% were 59% and 65%, respectively, over a range of asthma
severity. The accuracy was 63%, and the positive predictive value
was 50%. Factor analysis and stepwise selection found fraction of
exhaled nitric oxide and serum IgE levels and FEV1 percent
predicted values, but not blood eosinophil counts, correctly
predicted 69% of sputum eosinophil counts of less than or greater
than 2%. The ability of clinical variables, such as age, FEV1,
asthma duration, and blood neutrophil counts, to predict a
‘‘neutrophilic phenotype’’ defined as a sputum neutrophil count
of greater than 40% was just as poor. The poor correlations
between blood eosinophil and sputum eosinophil counts are
consistent with our observations in patients with severe asthma
(Fig 1)11 and thosewithmild-to-moderate asthma.18 Furthermore,
because the nature of bronchitis can change over time in an
individual patient,9,19 the correlations between blood and airway
eosinophil counts and neutrophil counts are likely to be even
lower in longitudinal studies. However, it remains to be seen
whether higher cutoff levels of blood eosinophil counts would im-
prove the positive predictive value of identifying the eosinophilic
phenotype. Recent studies with reslizumab, another anti–IL-5
mAb, seem to suggest that blood eosinophil counts of greater
than 400/mL might be able to improve the prediction of sputum
eosinophil counts of greater than 3%.20

These observations have very important clinical implications.
Increased blood eosinophil or neutrophil counts are not specific
for asthma, and they do not accurately identify airway eosino-
philia or neutrophilia in prednisone-dependent asthmatic patients.
Thus it might be prudent not to use these to guide therapy with
biologic agents in patients who might have an eosinophil- or
neutrophil-driven disease, particularly when the efficacy of using
sputum eosinophil11,20,21 and neutrophil22 counts to guide such
1
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FIG 1. Poor correlation between blood eosinophils (3 106/L) and sputum eosinophils (percentages; A) and
between blood eosinophils (3 106/L) and sputum eosinophils (106/mL; B) at baseline in patients who en-

tered a clinical trial of mepolizumab for severe eosinophilic asthma.11
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therapies has been demonstrated. This becomes evenmore impor-
tant in downtitrating the dose of steroids or anti-inflammatory
therapy because sputum eosinophil counts have been shown to
be much more sensitive to change than blood eosinophil counts
as early as 3 months before an exacerbation.23 In summary, until
further studies are available, identification of an eosinophil
phenotype based on tissue or luminal eosinophilia in sputum
seems to be the most accurate and clinically relevant method,
and a point-of-care test to identify eosinophil activity would
overcome the perceived difficulty of measuring cell counts in
sputum.
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