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Abstract: Background: Anti-IgE treatment represents a major breakthrough in the therapeutic
management of severe allergic asthma. To date, omalizumab is the only biological drug currently
licensed as add-on therapy in children aged > 6 years with moderate-to-severe and severe allergic
asthma uncontrolled after treatment with high dose of inhaled corticosteroids plus long-acting inhaled
beta2-agonist. The clinical efficacy and safety of omalizumab treatment in the pediatric population
has been extensively documented in specific trials and consistently expanded from real-life studies.
Our aim is to describe the impact of omalizumab on asthma management, by reporting the results of
the first Italian multicenter observational study conducted in children and adolescents with severe
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DoL: Omalizumab add-on treatment was initiated between 2007 and 2015 were included in the study.
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Results: Forty-seven patients with severe allergic asthma were included in the study. A significant

reduction in the number of asthma exacerbations was observed during treatment with omalizumab,
when compared with the previous year (1.03 vs 7.2 after 6 months (p<0.001) and 0.8 after 12 months
(p<0.001), respectively). Hospital admissions were reduced by 96%. At 12 months , forced expiratory
volume in 1 s improved and a corticosteroid sparing effect was observed.

No serious adverse events were reported during the follow-up period of 12 months.

Conclusion: The results of the first Italian multicenter observational study confirmed that
omalizumab is an effective and safe add-on therapy in uncontrolled severe allergic asthma in
children.
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1. INTRODUCTION IgE receptors, thus interfering with cell activation and me-
diator release and comprehensively reducing allergic inflam-
mation [1, 2]. To date, omalizumab is the only biological
drug currently licensed as add-on therapy in children aged >
6 years with moderate-to-severe and severe allergic asthma
uncontrolled after treatment with high dose of inhaled cor-
ticosteroids (ICS) plus long-acting inhaled beta2-agonist

Omalizumab, the first biologic for treating allergic (LABA) [3, 4]. The clinical efficacy and safety of omalizu-
disease, is an advanced humanized IgG, monoclonal anti-IgE mab treatment in the pediatric population has been extensiv-
antibody specifically designed to target circulating free IgE ely documented in specific trials and consistently expanded
and prevent its interaction with the high- and low-affinity from real-life studies [5-9]. These studies have shown that

add on-therapy with omalizumab was significantly effective
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The discovery of immunoglobulin E (IgE) as a novel
therapeutic target for allergic diseases has led to the develop-
ment of anti-IgE treatment, which actually represents a major
breakthrough in the therapeutic management of severe
allergic asthma.
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quality of life (QoL), asthma symptoms and pulmonary
function tests (PFTs) [10-12].

In Italy, omalizumab is indicated as add-on therapy to
improve asthma control in adolescents (aged >12 years) and
children (aged 6 to <12 years) with severe persistent allergic
asthma who have a positive skin test or in vitro reactivity
(blood test) to a perennial aeroallergen and who have
frequent daytime symptoms or night-time awakenings and
who have had multiple documented severe asthma
exacerbations despite daily high-dose ICS plus LABA.

Patients aged >12 years must also have reduced lung
function (forced expiratory volume in 1 s (FEV)) less than
80% of normal) [13].

The aim of this study is to describe the impact of
omalizumab on asthma management, by reporting the results
of the first Italian multicenter observational study conducted
in children and adolescents with severe allergic asthma.

2. MATERIALS AND METHODS

The study was a I-year real-life multicenter survey
conducted in 13 pediatric allergy and pulmonology tertiary
centers in [taly.

All patients with confirmed severe allergic asthma from
whom omalizumab add-on treatment was initiated between
2007 and 2015 were included in the study.

Baseline characteristics were collected from patients’
clinical records: demographic data, asthma-related clinical
history (age at diagnosis of asthma, ICS doses and medi-
cations used, emergency department (ED) visits, hospita-
lizations and/or intensive care unit (ICU) admissions for
asthma ever) and asthma severity over the previous year
assessed using rate of exacerbations requiring systemic
corticosteroids, omalizumab dosing and period of treatment,
lung function data, allergic sensitization assessed by skin
prick test, specific and total IgE levels.

Omalizumab was administered by subcutaneous injection
every 2 or 4 weeks. Dose and frequency of administration
are guided by a nomogram that is derived from total serum
IgE level at baseline (eligible between 30-1500 IU/ml) and
patients’ weight.

The investigators conducted patients’ data collection on a
standardised document at baseline, at 6 months and 12
months after beginning of treatment with omalizumab.

Exacerbations that required systemic corticosteroids for
at least 3 days were considered clinically significant.
Healthcare utilization was estimated by the number of ED
visits or hospitalizations for asthma exacerbations. ICS
maintenance therapy was registered at each visit and ICS
doses were standardised to fluticasone equivalent dose per
day (g). PTFs consisted of a flow-volume curve pre- and
post-inhaled short-acting beta2-agonists (SABA) adminis-
tration and were routinely included in patients’ asthma
evaluation. FEV; and forced vital capacity (FVC) were
expressed as % predictive (pred) values, FEV,/FVC ratio
was expressed as a percentage.

The primary efficacy endpoint was the rate of clinically
significant asthma exacerbations over a period of 12 months
of treatment with omalizumab.
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Secondary efficacy endpoints were the reduction of
healthcare utilization in comparison with that registered
during the previous year, the steroid-sparing effect, and the
lung function improvement over the 12 months of treatment
with omalizumab.

Safety data were collected at each visit. Significant and
serious adverse events (AEs) were defined according to
European Medicines Agency criteria.

2.1. Statistics

Data are presented as n (%) for qualitative variables and
as mean (standard deviation) for quantitative variables. Com-
parisons between asthma exacerbations and lung function
between baseline and 6 months and between baseline and 12
months were assessed using the Wilcoxon signed-rank test
for paired data. Changes in ICS administered dose along the
first year were assessed using a one-way Anova test with
repeated measures. A p-value of 0.05 was considered
significant. All analyses were run using the IBM SPSS
Statistics software, Version 20.

3. RESULTS
3.1. Descriptive Data

Forty-seven patients with severe allergic asthma were
included in the study. Overall, no patient was lost to follow-
up. Demographic and clinical characteristics of the study
population are shown in Table 1. Asthma was diagnosed at a
mean age of 7,4 years (1-18 years). At baseline they were
aged 6-21 years (mean age 11,7 years), with 27 patients
(57%) aged < 12 years. Four subjects older than 18 years
were included in the study, as they have received long-term
follow-up in tertiary care pediatric setting for their severe
asthma. Enrolled subjects underwent a comprehensive
allergy evaluation including skin prick tests (n=3), specific
IgE dosage (n=4) or both (n=40), each of them sensitized to
one or more perennial allergen. Total serum IgE level was
between 46-1360 Ul/ml (medium 625,2 Ul/ml).

At baseline, 42% of patients had been evaluated at the
ED for asthma exacerbations during the previous year, with
15 children requiring more than one admission, leading to 30
hospital stays, none of which were in the ICU. To maintain
asthma control, 9 patients (19%) required continuous oral
corticosteroid therapy.

Omalizumab was administered by subcutaneous injection
every 2 weeks in 25 patients (53%), and the remaining 47%
received omalizumab every 4 weeks.

3.2. Primary Efficacy Endpoint

A significant reduction in the number of asthma exacer-
bations was observed during treatment with omalizumab,
when compared with the previous year (Fig. 1). In particular,
the mean rate of clinically significant exacerbations
decreased from 7.2 per patient during the previous year to
1.03 after 6 months (p<0.001) and to 0.8 per patient after 12
months of treatment (p<0.001). This represented a reduction
of 91% over the year.
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Table 1.  Characteristics of the study population.

Licari et al.

Patients’ number (n) 47
Patients aged <12 years 27
Sex
male (n) 31
female (n) 16
Age (years)
current 15,4 [8;26]
at diagnosis 7,4 [1;18]
at baseline 11,7 [6;21]
Total serum IgE at baseline (UI/ml) 625,2 [46;1360]
Perennial antigen sensitization: positivity
tested by (n)
prick test 3
sIgE 4
both 40
Patients who suffered of asthma related
adverse events during the past year (n)
At least > 1 exacerbation 47
(total events) (320)
ED visits 20
(total events) (53)
Hospitalizations 17
(total events) (30)
Asthma maintenance therapy at baseline (n)
ICS 47
LABA 47
oCs 9
LTRA 27
Theophylline 3
Lung function (FEV,)
Litres 2,03
[0,81;5,9]
% of predicted [487,2;,0121 41

n, number of patients; BMI, Body Mass Index; sIgE, serum IgE; ED, Emergency Department; ICS, Inhaled Corticosteroids; LABA, long-acting B2-agonist; OCS, Oral

Corticosteroids; LTRA, Leukotriene Receptor Antagonist; FEV, Forced Expiratory Volume in the 1st second.

3.3. Secondary Efficacy Endpoints The mean ICS sparing effect per day was -153 pg after

The percentage of children requiring ED visits or hospi-
talizations decreased, respectively, from 42% in the previous
year to 4,2% under omalizumab therapy and from 36% to
2,1%, with none necessitating a stay in ICU during the year
on treatment. Hospital admissions were reduced by 96%.

12 months of treatment (Fig. 2). The mean administered dose
of ICS standardised to fluticasone equivalent dose per day
was 428 ug at baseline, 317 pg at 6 months and 275 pg at 12
months (p<0.001). Oral corticosteroids were withdrawn in
all 9 children with this maintenance therapy at baseline.
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Fig. (1). Number of asthma exacerbations at baseline, after 6 months, and after 12 months of treatment with omalizumab.
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Fig. (2). Mean administered dose of ICS standardized to fluticasone equivalent dose per day at baseline, after 6 months, and after 12 months
of treatment with omalizumab.

The lung function improved over the 12 months of 3.4. Safety
treatment with omalizumab with FEV, increasing from 79%
pred at baseline to 90% pred and 91% pred at 6 and 12
months, respectively (Fig. 3).

No serious AEs were reported during the follow-up
period of 12 months; three significant mild adverse reactions
were described: one patient had asthenia after the first
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Fig. (3). FEVdistribution at baseline, after 6 months, and 12 months of treatment with omalizumab.

administrations; one manifested hyperaemia and itching of
chest and arms, reversible after antihistamine therapy, after
the third administration; one had a mild local reaction in the
injection site after the sixth administration. No AE led to
discontinuation of therapy with omalizumab.

4. DISCUSSION

We describe the impact of omalizumab on childhood
asthma management, by reporting the results of the first
Italian multicenter observational study conducted in children
and adolescents with severe allergic asthma. All 47 patients
had received long-term follow-up in tertiary care pediatric
centers in order to characterize their respiratory disease and
to assess treatment efficacy and compliance. The advantage
of observational studies is to provide real-life data, which
might differ from that obtained in clinical trials.

The primary efficacy endpoint was the rate of clinically
significant asthma exacerbations over a period of 12 months
of treatment with omalizumab. We observed a 91% reduc-
tion of exacerbations over the year. This result is in agree-
ment with those observed in other observational studies and
reinforced the previous 72% reduction reported in children
and adolescents by Deschildre ez al. [8]. Moreover, the effect
on exacerbations was obtained during the first 6 months of
treatment and is maintained over the year, in accordance
with major literature data [5, 8]. By decreasing the number
and severity of asthma exacerbations, omalizumab therapy
reduced hospital admissions by 96% with none necessitating
a stay in ICU during the year on treatment and, together with
the reduction in exacerbations rate, significantly lightened
the burden of healthcare utilization and improved patients’
QoL.

Another endpoint evaluated in this survey was the corti-
costeroid-sparing effect. Oral corticosteroids were with-
drawn in all 9 children with this maintenance therapy at
baseline. ICS were reduced in all patients. However, ICS
mean dose at baseline was not as high as observed in other
studies. A possible explanation is the high number of
patients < 12 years for whom a dosage of fluticasone
propionate > 400 pg is already considered a high dose. The
reduction of ICS therapy at 12 months is statistically
significant and in line with previous published data [5-8].
These findings are of major importance considering the
potential side effects of prolonged steroid therapy on the
hypothalamic-pituitary-adrenal axis and on growth in pedi-
atric patients with severe asthma and respiratory comor-
bidities [14].

The lung function, evaluated with FEV,, improved over
the first 6 months of treatment with omalizumab and this
improvement is maintained at 12 months However, it is
important to highlight that FEV, at baseline was > 80% in
the majority of patients and this is due to the early age of
patients whose lung function was not already reduced.

The safety profile of omalizumab therapy in children has
been assessed in specific safety reviews [15]. Our patients
reported no serious AEs during the follow-up period of 12
months and no AE led to discontinuation of therapy with
omalizumab.

The major limitation of this study is the limited number
of patients. We aim to enroll new patients and to continue
the follow-up of enrolled patients beyond 1 year of
administration of omalizumab therapy.
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5. STANDARD PROTOCOL ON APPROVALS,
REGISTRATIONS, PATIENT CONSENTS & ANIMAL
PROTECTION

The authors declare that the procedures followed were in
accordance with the regulations of the relevant clinical
research ethics committee and with those of the code of
ethics of the world medical association (declaration of
helsinki). The authors declare that they have followed the
protocols of their work center on the publication of patient
data. The authors have obtained the written informed
consents from patients' parents and patients of age > 18 years
for the use of clinical data for research purposes.

CONCLUSION

In conclusion, our data are supportive of the existing
evidence that omalizumab therapy reduces asthma exacer-
bations and healthcare utilization, has a steroid-sparing effect
and improves lung function. With the results of the first
Italian multicenter observational study, we confirmed that
omalizumab is an effective and safe add-on therapy in
uncontrolled severe allergic asthma in children.
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LIST OF ABBREVIATIONS

AEs = Adverse events

ED = Emergency department

FEV, = Forced expiratory volume in 1 s
FVC = Forced vital capacity

ICS = Inhaled corticosteroid

ICU = Intensive care unit

IgE = Immunoglobulin E

LABA = Long-acting inhaled 2-agonist
Pred = Predicted

PTFs = Pulmonary function tests
QoL = Quality of life

SABA = Short-acting 2-agonists
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