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Abstract

Introduction: Omalizumab is a monoclonal anti-immunoglobulin E antibody developed for the treatment of severe
allergic asthma. The number of exacerbations used as a parameter of omalizumab therapy efficacy may be insuf-
ficient in many cases due to a relatively short time to first evaluation (16 weeks). Therefore, it is advisable to look
for parameters of more prognostic value while continuing omalizumab therapy.

Aim: To evaluate usefulness of analysis of changes of blood eosinophilia after 16 weeks of omalizumab therapy as
a predictor of asthma exacerbations.

Material and methods: The study was conducted on a group of 13 patients with severe persistent allergic asthma
treated with omalizumab. Blood eosinophil counts were measured before and after 16 weeks of anti-IgE therapy. On
the basis of percentage of eosinophilia decrease (> 50% or < 50% of the initial value), patients were divided into two
groups. Analysis of the asthma exacerbation rate during 12 months and time to first exacerbation was performed.
Results: In the group with a high decrease in blood eosinophil counts (group 1) we showed a statistically significantly
lower asthma exacerbation rate in 12 months compared with the group with a low decrease in blood eosinophil
counts (group 2) (p = 0.02). We also observed the tendency to longer time to first asthma exacerbation in group
1 compared to group 2 (p = 0.06).

Conclusions: Our results showed that a decrease in blood eosinophilia during omalizumab therapy can be a predic-
tor of asthma exacerbation. Evaluation of changes in blood eosinophil count should be taken into the consideration
while estimating response to anti-IgE therapy in patients with severe allergic asthma.
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Introduction

Omalizumab is a monoclonal anti-immunoglobulin
E antibody developed for the treatment of asthmatic
patients with inadequately controlled severe persistent
allergic asthma despite optimal controller therapy [1].
Binding of IgE to high-affinity (FceRl) or low-affinity re-
ceptors (FceRlIl) on several cell types, and subsequent ex-
posure to an allergen, initiates an inflammatory cascade
resulting in induction of cell activation and the release
of inflammatory mediators, which contribute to acute
and chronic symptoms of asthma [2, 3]. These actions
reduce IgE-mediated response to allergens and release of
pro-inflammatory mediators [4-6]. Moreover, omalizum-

ab reduced the late asthmatic response, which has been
shown to be associated with inflammatory cell influx into
the airways [7].

The clinical efficacy of omalizumab in severe per-
sistent allergic asthma was described in clinical trials
[8-11] and real-life studies in which omalizumab was
used as an add-on therapy as it reduced the number of
asthma exacerbations, use of corticosteroids and rescue
medications [12-14].

There are many forms and parameters we use for
evaluating omalizumab efficacy: Asthma Control Test,
pulmonary function tests, unscheduled healthcare uti-
lization, asthma symptoms, asthma exacerbations and
systemic corticosteroids use. The number of exacerba-
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tions used as a parameter of omalizumab therapy effica-
cy may be insufficient in many cases due to a relatively
short time to first evaluation (16 weeks). Therefore, it is
advisable to look for parameters of more prognostic val-
ue while continuing omalizumab therapy.

Eosinophils play a significant role among many cells
involved in pathogenesis of allergic inflammation in asth-
ma. Eosinophils have long been implicated in asthma
pathogenesis by way of releasing many mediators and
oxygen reactive agents that damage epithelial cells and
enhance neural responses [15]. They are also a source of
cysteinyl leukotrienes that exert potent effects on bron-
chial smooth muscle, blood vessels, and mucosal glands.
The peripheral blood eosinophil counts is a well-recog-
nized marker of inflammation in asthma [16]. Sputum
eosinophilia is a typical feature of asthma that broadly
correlates with asthma severity and is associated with
a greater risk of exacerbation [17].

There is evidence that blocking IgE with omalizumab
has an inhibitory effect on eosinophils. Djukanovi¢ et al. re-
ported that omalizumab significantly reduced the number
of sputum and bronchial submucosal eosinophils in pa-
tients with allergic asthma [5]. Overall, these clinical data
suggest that omalizumab is able to modulate eosinophil
counts in blood as well as in sputum and within the lung.

Aim
The aim of the study was to evaluate usefulness of
analysis of changes of blood eosinophilia after 16 weeks

of omalizumab therapy as a predictor of asthma exac-
erbations.

Material and methods
Patients

The study was conducted on a group of 13 patients
with severe persistent allergic asthma. All patients were
treated with regular therapy according to step 4 criteria
recommended by GINA 2006 [18]. They had been tak-
ing constant, high doses of inhaled corticosteroids (ICS)
and long-acting B-agonists for at least 6 months. All the
patients were atopic and sensitized to common inhaled
allergens, as evaluated by skin prick tests; they had total
serum IgE of at least 30 IU/ml to no more than 700 U/
ml. They were non-smokers and during the last year had
not been passive smokers. All patients were routinely
assessed to exclude alternative diagnoses, which may
mimic severe allergic asthma.

Patients were treated with omalizumab on the basis
of the concentration of serum total IgE and patient body
weight at baseline [19].

Data were collected from hospital medical records
between Dec 2007 and Jan 2013. Data collected included
patient demographics, documented exacerbations, omal-
izumab dosing, blood eosinophil counts, concentration of
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exhaled nitric oxide (F, ), forced exhalation volume in
I*ts (FEV,). All measurements were performed before and
after 16 weeks and 12 months of omalizumab treatment.

Asthma exacerbations have been defined as a wors-
ening of asthma requiring treatment with oral or intra-
venous corticosteroids and/or doubling of baseline ISC
dose for 3 or more days.

After 16 weeks of omalizumab treatment, on the ba-
sis of GETE (Global Evaluation of Treatment Effectiveness)
scale, 4 patients were excluded from anti-IgE therapy
(non-responders group). Patients with an excellent or good
effect of treatment in GETE scale continued treatment. On
the basis of serum eosinophil count reduction compared to
baseline, we divided patients into two groups: with (group 1)
and without (group 2) reduction of more than 50%.

The study protocol was approved by the Ethics of Re-
search Committee of the Medical University of Bialystok,
agreement number: R-1-002/68/2007, R-1-002/301/2013.
Informed consent was obtained from every patient and
healthy volunteer enrolled into the study.

Measurements

Exhaled nitric oxide (F,, ) was measured in all pa-
tients by the chemiluminescence technique, using
a Sievers 280i NO Analyzer (Boulder, Colorado, USA). The
measurements were performed at an expiratory flow of
50 ml/s [20]. The duration of exhalation had to be at
least 6 s to produce a stable NO level for 3 s. All sub-
jects had three recorded F, , measurements. Repeated
measurements were performed until the 3 values agreed
within 10% of the mean. The mean value of the three
measurements was recorded as the final F  level.

The baseline spirometry was performed using a Mas-
terScreen Pneumo PC spirometer (Jaeger, Hoechberg,
Germany). Spirometry was performed according to ATS
standards [21]. Forced expiratory volume in 1t s was eval-
uated. Before the examination the patients did not take
any medications that could change spirometry results.
The highest value from three technically satisfactory at-
tempts was attached.

Serum total IgE concentrations were measured using
ImmunoCAP™ Technology (Pharmacia Diagnostics, Up-
psala, Sweden).

Blood eosinophil count was measured using a he-
matologic analyzer (Coulter Electronics GmbH, Miami,
Florida, USA).

Statistical analysis

In statistical analysis, non-normal distributions have
been found. To compare non-parametric data between
two groups Mann-Whitney test was used. Probability
(p) value was considered significant when it was 0.05
or less. All statistical analyses were performed using the
Statistica 10.0 (StatSoft).
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Table 1. Baseline demographic and clinical characteristics

Characteristics Group 1

Differences between
groups, p-value

Group 2

Number of patients 7

6

Gender [F/M] 5/2

6/0

Age [years]

52.0 £8.6

49.3 £8.2 0.36

Duration of asthma [years] 36 £2.7

30.0 £10.7 0.13

Baseline FEV, [% predicted]

42.0 £9.8

44.0 £27.5 0.73

Blood eosinophil counts [cells/mm?]

375 +£242.9

100 £88.9 0.003

Serum total IgE [kU/I]

319 +181

192 +608 0.94

Baseline F,; [ppB]

94.0 +49.8

24.5 +52.1 0.17

ICS! [ug/day]

1000 #433

1125 £540 0.83

Data are presented as medians. 'Inhaled corticosteroids (fluticasone propionate equivalent).

Results

The characteristics of patients are presented in Table 1.

In the group with a high decrease in blood eosinophil
count (group 1) we showed a statistically significantly
lower asthma exacerbation rate in 12 months compared
to the group with a low decrease in blood eosinophil
counts (p = 0.02) (Figure 1). We also observed the ten-
dency to longer time to first asthma exacerbation in
group 1 compared to group 2 (p = 0.06) (Figure 2).

In group 1, blood eosinophil counts were statistically
higher than in group 2 (p = 0.003) (Figure 3).

Discussion

Prevention of exacerbation is one of the main goals
of asthma treatment [18]. Many precipitating factors for
asthma exacerbations are known (respiratory tract in-
fections, environmental pollutants, consumption of non-
steroidal anti-inflammatory drugs (NSAIDs), exposure to
high pollen densities) and some single outcome variables
(e.g. change in daytime symptoms, greater use of rescue
B,-agonist) have some predictive value for exacerbations.
Asthma is a heterogeneous disease with many pheno-
types, endotypes and underlying patterns of inflamma-
tion. Due to a variety of pathogenesis of inflammation
in asthma it is difficult to estimate biomarkers that are
correlated with a risk of future exacerbations.

Omalizumab is a monoclonal anti-IgE antibody de-
veloped for the treatment of severe allergic asthma. The
clinical efficacy of omalizumab in reducing the asthma
exacerbation rate was described in many clinical trials
and “real-life” studies. Treatment of patients with a more
homogenous type of inflammation gives hope to find
biomarkers that may be a prognostic indicator for pa-
tients at a great risk of exacerbations.

As described previously, eosinophils are broadly in-
volved in asthma pathogenesis. Blood eosinophilia has
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Figure 1. Asthma exacerbation rate during 12 months of
anti-Igk therapy

been established as a good marker of inflammation in
patients with asthma. Sputum eosinophil counts cor-
relate closely with the risk and severity of exacerbations
[22, 23]. In many studies a decrease in blood eosinophil
counts have been found during omalizumab therapy [5].
So far one study has connected asthma exacerbation
rate during omalizumab treatment with blood eosino-
philia. Busse et al. showed that in patients with an eo-
sinophil count of 300/ul or more, omalizumab resulted
in 59% reduction in the rate of exacerbations versus pla-
cebo after 28 weeks of treatment. In patients with low
eosinophil counts at baseline, anti-IgE therapy did not
show effectiveness in asthma exacerbation compared to
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Figure 2. Time to first asthma exacerbation in both groups
of studied patients
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Figure 3. Blood eosinophil count in the studied group of
patients

placebo [24]. The authors suggest that high eosinophil
counts before the beginning of omalizumab treatment
may be a predictive factor of asthma exacerbation.

The above observations encourage us to evaluate
usefulness of analysis of changes of blood eosinophilia
after 16 weeks of omalizumab therapy as a predictor of
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asthma exacerbations in the future. Patients with a de-
crease in blood eosinophils of more than 50% of the
baseline value showed a statistically significant decrease
in the exacerbation rate. There was also observed a ten-
dency to prolonged time to first asthma exacerbation,
but the differences were not significant.

Conclusions

Our results showed that a decrease in blood eosino-
philia during omalizumab therapy can be a predictor of
asthma exacerbations. Evaluation of changes in blood
eosinophil counts should be taken in to consideration
while estimating response to anti-IgE therapy in patients
with severe allergic asthma.
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