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1 | INTRODUCTION

Interleukin (IL)-5 is a potent mediator of the inflammatory cascade
in the allergic response. It binds to the a-chain of the IL-5 receptor
(IL-5R) and modulates the eosinophil maturation in the bone mar-
row, recruitment, and activation at sites of allergic inflammation.
Interleukin-5 also regulates the functions of basophils and mast cells,
enhancing the release of their mediators.

Its predominant role in atopic reactions makes this cytokine an
ideal target for blocking the eosinophilic inflammatory hyper-re-
sponsiveness to allergens.

The management of allergic diseases in childhood—such as se-
vere asthma, atopic dermatitis, and eosinophilic esophagitis—is
a challenge. In particular, there are concerns regarding the use of
high-dose corticosteroids. Over the last few years, biologics tar-
geting IL-5 or IL-5 receptor—that are mepolizumab, reslizumab, and
benralizumab—represent a new, promising, and more personalized

therapeutic option.

2 | MEPOLIZUMAB

Mepolizumab neutralizes IL-5, through the inactivation of the sign-

aling of IL-5 with the receptor and limiting the proliferation and

| Elisa Arturi | Michele Piazza

| Giorgio Piacentini

Interleukin (IL)-5 is a potent mediator of the inflammatory cascade in the allergic
response. Its predominant role in atopic reactions makes this cytokine an ideal target
for blocking the eosinophilic inflammatory hyper-responsiveness to allergens. The
management of allergic diseases in childhood—such as severe asthma, atopic der-
matitis, and eosinophilic esophagitis—is a challenge. In particular, there are concerns
regarding the use of high-dose corticosteroids. Over the last few years, biologics
targeting IL-5 or IL-5 receptor—that are mepolizumab, reslizumab, and benralizumab—

represent a new, promising, and more personalized therapeutic option.

asthma, benralizumab, biologics, children, IL-5, mepolizumab, reslizumab

activation of eosinophils. Mepolizumab is registered for use in ado-
lescents (>12 years) by the FDA and in children (>6 years) by the
EMA. It is indicated as an add-on maintenance therapy of severe
asthma in patients with circulating eosinophil count >150 cells/uL,
or >300 cell/uL in the last year, unresponsive to standard treatment,
with two or more severe exacerbations every year and/or depend-
ency on systemic corticosteroids.>? Several studies confirm its ef-
fectiveness and tolerability in these patients. In contrast, no benefit
is demonstrated in milder asthma that is not necessarily eosinophilic.
Mepolizumab is administered subcutaneously every four weeks at
a dose of 40 mg for children, at 100 mg for adolescents and adults.
Adverse events include headaches, eczema, and nasal congestion.
No case of anaphylaxis is reported. The response to the drug can be
assessed at 12 months to determine whether to continue therapy.
Long-term use could maintain a stable effect. However, the opti-
mal duration of therapy is unclear. Mepolizumab reduces the num-
ber of eosinophils, improving the control of asthma symptoms, and
decreasing the hospitalization rate. A Cochrane meta-analysis of
mepolizumab vs. placebo in asthma, including 1707 patients aged
12 years and over, shows a reduction of exacerbation rates (of 53%
with 95% CIl 37-65) and increase in FEV1 from baseline (P = .03) for
ones randomized to subcutaneous mepolizumab. Another study
demonstrates a prednisone dose reduction 2.39 times greater with
mepolizumab (95% Cl 1.25-4.56) compared to placebo..®
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The approval of mepolizumab in children (6-11 years) is based
on the effectiveness data gained in the few trials enrolling children
and on the data about adolescents.* Further researches are still
ongoing.

For atopic dermatitis, mepolizumab shows only a modest im-
provement in clinical so far. Therefore, its application may be tried
only in selected refractory patients.’

In the pediatric management of eosinophilic esophagitis, the role
of mepolizumab is unclear. A multicenter study treats 59 children
with different doses of mepolizumab: The decrease in esophageal
eosinophil counts is shown, but there is a limited effect on clinical
symptoms.6 Thus, the therapy is off-label and not clearly of benefit
at this time.

3 | RESLIZUMAB

Reslizumab binds to IL-5, hindering it from stimulating the activation
of eosinophils. Reslizumab, at present, is approved by FDA and EMA
as add-on maintenance therapy of severe asthma only in adults with
the eosinophilic phenotype (blood eosinophil count of 400/microl)
and at least three severe exacerbations in the last year, despite the
standard treatment. The administration is intravenous (3 mg/kg)
every four weeks, placed in a prepared setting for anaphylaxis (rate
0.3%). Reslizumab leads to better control of asthma symptoms and
improvement in lung function. According to two multicenter trials of
Castro et al on 953 adolescents and adults with uncontrolled asthma,
the reslizumab group experiences a significant reduction in exacer-
bations and a persistent improvement of FEV1 through 52 weeks.” In
contrast, other analyses in adolescents show a paradoxical increase
in asthma exacerbations. To the present, reslizumab is not approved
for children and adolescents.

Reslizumab is also evaluated as a treatment of eosinophilic
esophagitis. In a randomized controlled trial involving 226 children
and adolescents, the reslizumab group obtains a significant reduc-
tion in eosinophil counts compared with placebo. However, improve-
ments in symptoms are observed in all treatment groups and are not
associated with changes in esophageal eosinophil counts.® Opposite
results are shown in smaller trials: Long-term treatment with intrave-
nous reslizumab exhibits no relapse or disease progression. Since its

role is still uncertain, FDA does not approve reslizumab in children.

4 | BENRALIZUMAB

Benralizumab is a monoclonal antibody direct against the a-subunit
of the IL-5 receptor expressed on eosinophil and basophil, inhibiting
the signaling and inducing cytotoxicity. Benralizumab is approved by
EMA for adults and by FDA for adolescents with severe eosinophilic
asthma. Benralizumab is given subcutaneously at a dose of 30 mg
every four weeks for the first three doses and then 30 mg every
eight weeks. Long-term efficacy over one year has been demon-

strated. Frequent adverse events include headache and pharyngitis;

Key message

Biologics targeting IL-5 or IL-5 receptor may represent ef-
fective therapeutic options in children with severe aller-
gies, once defined their benefit-risk profile in the pediatric

age.

anaphylaxis is rare. Benralizumab induces eosinophilic depletion in
blood, sputum, and airway mucosa. In a trial of 1306 asthmatic ado-
lescents and adults randomly assigned to benralizumab or placebo
for 60 weeks, the annual exacerbation rate is reduced in the benrali-
zumab group (RR 0.64, 95% CI 0.49-0.85).7 Several studies—lasting
up to years—show similar significant results. The glucocorticoid-
sparing effect is examined in a 28-week multicenter trial: The odds
of reduction in the oral glucocorticoid dose with benralizumab are
4.09 times that with placebo.'°

Busse and colleagues indirectly compared the efficacy of mepo-
lizumab, benralizumab, and reslizumab in patients aged 12 years or
older with severe eosinophilic asthma, when grouped by patients’
blood eosinophil counts, which are known to influence treatment
effect.!* The study shows that mepolizumab reduces exacerbations
by 34%-45% vs benralizumab across subgroups and by 45% vs resli-
zumab in the 2400 cells/uL subgroup. Moreover, mepolizumab is
more effective in asthma control. There are no critical differences
in lung function measured by change from baseline in pre-broncho-
dilator FEV,.M

In summary, targeted therapies with anti-IL-5 or anti-IL-5Ra ap-
proved in children include mepolizumab (>6 years) and benralizumab
(>12 years); reslizumab is today still off-label.

In case of severe refractory asthma, they offer a more personal-
ized add-on treatment that results effective for reducing exacerba-
tions and improves the asthma quality of life in the long-term.

For the management of eosinophilic esophagitis, the standard
therapies such as diet elimination or corticosteroids can give con-
cerns in some children, including lack of effectiveness, negative im-
pact on the quality of life, or significant toxicity. Biologics can be
a new strategy option, but more results collected specifically from
pediatric clinical trials are needed.

In conclusion, anti-IL-5 agents are safe and effective in a short-
and medium-term treatment of adult patients, whereas informa-
tion for optimal therapy duration and long-term use is still lacking.
Moreover, further researches are necessary for patients eligible for
more than one treatment to find the adequate drug for each case
through an evidence-based choice.*?

Several studies about the efficacy and safety in pediatric pa-
tients are currently ongoing.

It is necessary to recruit large numbers of characterized chil-
dren, with a wide range of endotypes with associated biomarkers
prospectively measured, to predict the responders and compare the

biologics.
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