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Eosinophils in Asthma — Closing the Loop

or Opening the Door?
Sally E. Wenzel, M.D.

Although the origin of the concept that eosino-
phils are critical to asthma pathobiology remains
controversial, there is consensus that Paul Ehr-
lich first identified a bilobed nucleated cell as an
“eosin”-ophil in 1879 on the basis of the cell’s
granular uptake of his newly discovered dye. These
cells were soon found in airway tissues and “ca-
tarrh” (sputum) of patients with asthma. Over the
years, eosinophils were identified as a prominent
cell type in asthma, yet their role as either an “ef-
fector” or “innocent bystander” was not confirmed
until the publication of articles by Nair et al.* and
Haldar et al.? in this issue of the Journal.

In each of these studies, treatment with me-
polizumab, a monoclonal antibody against inter-
leukin-5 (a proeosinophilic cytokine), significantly
reduced the number of lung and blood eosino-
phils in a small group of patients with severe cor-
ticosteroid-resistant asthma. Since both studies
showed a significant reduction in asthma exac-
erbations in patients receiving mepolizumab, it
would seem that the eosinophil does, in fact, play
a central role in asthma and its outcomes. Or
does it?

To address this question, it may be helpful to
review the role of eosinophils in asthma. Soon af-
ter Ehrlich’s studies, asthma was considered to be
an eosinophilic disease, with a general consensus
that eosinophils were the sentinel inflammatory
cell. This view prevailed until two clinical stud-
ies>* of a mononclonal antibody against interleu-
kin-5 were completed about a decade ago. One of
these studies used a laboratory model of human
asthma on the basis of an inhaled-allergen chal-
lenge, and the other study analyzed traditional
safety and efficacy measures in patients with mild-
to-moderate asthma. The results of both these

studies were completely negative with respect to
the role of eosinophils in the asthma outcomes
that were measured. The combination of these
studies hit the “eosinophil as center of the asth-
ma universe” community by storm; soon many
researchers were questioning the wisdom of fo-
cusing on eosinophils as the key effector cell in
asthma.

With these findings in mind, an emerging ap-
preciation of the heterogeneity of asthma led to
the description of two asthma phenotypes on the
basis of the presence or absence of tissue eosin-
ophils.> Patients with asthma who had eosino-
philia had greater airway remodeling and more
exacerbations, whereas those without eosinophilia
had more airway obstruction. Subsequently, nu-
merous studies supported the concept that al-
though many patients with asthma do not have
any eosinophilic inflammation, the presence of
such inflammation identifies a more exacerbation-
prone phenotype.°-°

The identification of this “eosinophilic” phe-
notype led to two clinical trials®° in which inves-
tigators modified the amount of corticosteroid
(which has antieosinophilic effects) that the pa-
tients were receiving on the basis of the number
of eosinophils in the sputum. The investigators,
who were from the same groups as the authors of
the two studies in this issue of the Journal, report-
ed that the use of eosinophil numbers in sputum
to determine the corticosteroid dose lowered the
rate of asthma exacerbations. Furthermore, in
the absence of eosinophils, a safe reduction in the
corticosteroid dose was possible without trigger-
ing exacerbations. However, since corticosteroids
have many effects on inflammatory processes be-
yond that on eosinophils, the causative role of eo-
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sinophils in reducing exacerbations could not be
confirmed. Corticosteroids were simply not a bi-
ologically informative intervention.

Thus, the studies by Nair et al. and Haldar et
al. were built on three concepts: that the inhibi-
tion of interleukin-5 reduces eosinophilic inflam-
mation, that not all asthma is eosinophilic, and
that a reduction in eosinophils was associated
with a decreased rate of exacerbations. Both
groups of investigators used mepolizumab as an
intervention and enrolled only patients with se-
vere asthma who had persistent eosinophilic in-
flammation despite corticosteroid treatment. Al-
though many treatment outcomes were measured,
the only outcome that consistently improved was
the exacerbation rate.

How do these new studies help move our un-
derstanding forward? Unlike previous studies of
anti-interleukin-5 agents, the patients in these
studies had a highly eosinophilic form of asthma.
The persistent eosinophilic inflammation despite
corticosteroid treatment appears to be more com-
mon in patients with adult-onset asthma than in
those with childhood-onset asthma.®” In both
studies, the average age at asthma onset was the
mid-to-late 20s, and the percentage of patients
with atopic disease was lower than expected.!
Asthma that starts in adulthood is less likely to
be typical “allergic asthma.” Rather, late-onset
eosinophilic asthma is associated with sensitivity
to nonsteroidal antiinflammatory medications (as-
pirin) and with tissue eosinophilia.” Although up
to 40% of cases of severe asthma start later in life,
the eosinophilic form of asthma probably repre-
sents less than 5% of the total number of cases
of adult-onset asthma. Thus, the phenotype in
these studies represents a small percentage of all
patients with asthma and is perhaps more rep-
resentative of a type of “hypereosinophilic” syn-
drome, which has previously been shown to re-
spond to anti-interleukin-5 therapy, than actual
asthma.»12 The Canadian center where Nair et
al. conducted their study screened hundreds of
subjects to get the 20 that they studied. Even
then, several subjects did not meet the reversibil-
ity or airway-hyperresponsiveness definition of
“asthma.”

In these two trials, the selective removal of eo-
sinophils had no effect on other asthma outcomes,
including the forced expiratory volume in 1 sec-
ond, symptoms, and asthma control. Although

there was a differential effect of mepolizumab
therapy on the patients’ quality of life, the im-
provement was not clinically meaningful. This
lack of effect becomes more obvious when com-
paring the patients’ responses to systemic corti-
costeroid treatment. In contrast to the narrow
range of effects related to eosinophils in patients
receiving mepolizumab, the broader antiinflam-
matory effects of systemic corticosteroid signifi-
cantly improved the outcomes independent of
mepolizumab therapy. The results imply that eo-
sinophils are not the only (or perhaps even the
major) cell involved in disease pathogenesis, even
in patients with severe asthma.

Finally, these two studies must be examined
in light of the negative outcomes of anti—interleu-
kin-5 therapy in patients with milder, more typi-
cal asthma.* In patients with mild asthma (either
before or after anti—interleukin-5 therapy), levels
of eosinophilic inflammation did not have an ef-
fect on clinical outcomes in any way. This finding
raises the question as to whether some eosino-
phil phenotypes respond differently to cortico-
steroid treatment and variably contribute to asth-
ma outcomes.

These studies clearly confirm that in a sub-
group of patients with eosinophilic asthma, eosin-
ophils play a role in exacerbations. These particu-
lar eosinophils contribute to the pathobiology of
asthma, and in this small subgroup, mepolizumab
therapy had some clinical benefit. However, many
patients with asthma do not have eosinophilia,
and even in patients with eosinophilic asthma,
mepolizumab had no effect on other physiologi-
cal and clinical factors. These findings open the
door, perhaps even further, to investigations of al-
ternative cells and mediators in the broader world

of asthma.
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