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ABSTRACT

Background: Interleukin-33 is a member of IL-1 cytokine family that acts as an
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important mediator to inflammation in asthma and other allergic diseases. Objective: To
study the relation of serum IL-33 level to disease severity in asthmatic patients.
Methodology: Serum IL-33 and IgE levels in 40 asthmatic patients and 20 control

subjects were measured by ELISA. Patients were classified as having intermittent, mild,
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moderate or severe asthma. The relation of serum IL-33 to disease severity, serum IgE,
presence of atopy and other allergic diseases was evaluated. Results: IL-33 and IgE
levels were higher in asthmatic patients compared to controls. These levels showed
significant difference in different degrees of disease severity and significant increase in
atopic asthmatics compared to non-atopic patients. No difference was found between
patients with asthma only and asthmatics with other allergic diseases. Conclusion:

saharmicrobiology@yahoo.com  Serum IL-33 is in direct relation to disease severity in asthmatic patients. It is higher in
atopic asthmatics than in non-atopic patients.

INTRODUCTION

Asthma is a chronic inflammatory disease of the
airways characterized by reversible airway obstruction
and bronchial hyperresponsiveness. Recently discovered
cytokines as interleukin-33 (IL-33) had been proved to
play an important role in the pathogenesis of different
allergic conditions. After exposure to allergens, IL-
33 producing cells become activated and initiate allergic
immune responses in susceptible patients’. 1L-33 is
expressed not only by immune cells, such as dendritic
cells, macrophages, and mast cells, but also by non-
immune cells, such as epithelial cells, fibroblasts and
smooth muscle cells 2.

Interleukin-33 is a cytokine belonging to IL-1 family
that stimulates production of Th2 associated
cytokines®. It is encoded by the IL-33 gene which is
located on chromosome 9p24.1*. IL-33 interacts with a
cell surface heterodimer consisting of an IL-1 receptor-
related protein ST2 (IL-1RL1) and IL-1 receptor
accessory protein (IL-1RACcP) leading to activation of
many immune cells including mast cells, basophils, and
Th2 cells, and production of a variety of Th2-like
cytokines that ~mediate allergic-type  immune
responses”. IL-33-induced production  of  pro-
inflammatory cytokines is a critical event that
exacerbates atopic diseases such as asthma, atopic
dermatitis, and allergic rhinitis ®”.

In bronchial asthma, 1L-33 can contribute to airway
remodeling by acting on human lung fibroblasts 8. Its
expression increases in the serum, bronchial epithelial
cells and bronchoalveolar lavage fluid of bronchial
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asthma patients 9. The present study was conducted to
study the relation of serum interleukin-33 level to
disease severity in asthmatic patients.

METHODOLOGY

Study population and design

The study included 40 patients presented to the
allergy and immunology clinic of Suez Canal University
Hospital (SCUH) with a diagnosis of bronchial asthma.
Patients were in the age group of 18 — 60 years. Twenty
matching apparently healthy subjects were also included
in the study as a control group. Informed consent was
taken from each participant in the study.

Detailed medical history was taken from all patients
followed by clinical examination and skin prick test.
Serum levels of IL-33 and total IgE were measured for
each patient and control subject in the study. Based on
disease severity, patients were classified into
intermittent, mild, moderate and severe asthma
according to the National Heart, Lung, and Blood
Institute, and National Asthma Education and
Prevention Program®. They were also classified as
atopic and non-atopic according to the results of skin
test and total IgE serum levels. Atopy was defined in
patients with positive skin test to at least one of the
common allergens, elevated serum levels of total IgE
and/or association with other atopic conditions as
allergic rhinitis and atopic dermatitis. Smokers and
patients with chronic diseases or respiratory infections
were excluded from the study. The ethics committee of
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faculty of medicine, Suez Canal
reviewed and approved the study.
Measurement of serum IL-33 and total IgE levels

Serum levels of IL-33 and total IgE were measured
using commercial ELISA Kkits (Invitrogen, Thermo
Fisher Scientific, USA). The protocol of ELISA was
followed according to the manufacturer's instructions.
Statistical analysis

Statistical analyses were performed using statistical
package for social sciences (SPSS) program (Version
17.0). Data were expressed as mean = standard
deviation (SD). The t-test was used to compare the
change of parameters. All tests were two tailed, and the
level of significance was set at 0.05. Pearson coefficient

University had

Table 1: Demographic data of the studied population

was used to analyze the correlation between IL-33 and
IgE serum levels in asthmatic patients.

RESULTS

The study included 40 asthmatic patients and 20
controls. The age of the patients ranged from 19 to 57
years. Most of them were atopic (80%). Fifty five
percent of the patients had asthma only while 45% of
them had associated allergic diseases as allergic rhinitis
or atopic dermatitis. The demographic data of the
studied population are shown in table (1).

Data Patients (n=40) Controls (n=20) P value

Age in years 38+17.3 37£19.6 NS*
Sex (Male/Female) 17/23 8/12 NS*
Disease severity

Intermittent 15 (37.5%)

Mild 12 (30%)

Moderate 9 (22.5%)

Severe 4 (10%)
Atopy

Atopic 32 (80%)

Non-atopic 8 (20%)
Associated allergic diseases

Allergic rhinitis 13 (32.5%)

Atopic dermatitis 5 (12.5%)

Asthma only 22 (55%)

*Non-significant

Serum [IL-33 level was significantly higher in

Table 3: Serum IL-33 and total IgE in asthmatic

asthmatic patients compared with controls (P < 0.001).
Asthmatic patients had also significant higher level of
total IgE than controls (P < 0.05). Table (2) shows the
serum levels of IL-33 and IgE in asthmatic patients and
controls. IL-33 and total IgE levels showed significant
difference in different degrees of disease severity (Table
3). The correlation between IL-33 and IgE levels
showed a significant direct association between them (P
=0.002, pearson correlation coefficient (r) = 0.36).

Table 2: Serum IL-33 and total IgE in asthmatic
patients and controls

patients with different degrees of disease severity

Disease severity Serum IL-33 | Serum total

(pg/ml) IgE (1U/ml)
Controls 135.8+72.3 | 1105+121.6
Intermittent 246.9+61.4 163.5+97.6
Mild 217.4+85.3 | 153.2+75.7
Moderate 3925+447 | 185.4+88.9
Severe 518.7+63.2 | 2248+51.4

P value P <0.001* P < 0.05*
*Significant

Significant difference was found in the serum level

of 1L-33 between atopic and non-atopic patients (Table
4). However, there was no significant difference in the
serum level of I1L-33 between patients with asthma only
and asthmatic patients with other allergic diseases as
allergic rhinitis or atopic dermatitis (Table 5).

Parameter Patients Controls | o .
(n=40) (n=20)
- *

Serum [L-33 33004493 | 135.8 4 72.3 5<0.001
(pg/ml)
Serum total P<0.05*
IgE (1U/ml) 181.3+109.4 | 110.5+121.6
*Significant
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Table 4: Serum IL-33 in atopic and non-atopic
patients

Atopic condition Serum 1L-33 P value
(pg/ml)
Atopic 452.3 + 62.7 P<
Non-atopic 377.6+£29.5 0.05*
*Significant

Table 5: Serum IL-33 in asthmatic patients
with/without other allergic conditions

. . Serum IL- P
Allergic condition 33 (pg/ml) value
Asthma alone 347.4 £ 83.5

Asthma with allergic rhinitis 396.2 + 66.4 NS*

Asthma with atopic dermatitis | 407.3+28.4 | NS*

*Non-Significant
DISCUSSION

Interleukin-33 was identified as a trigger of Th2 cell
differentiation, which by interacting with both the
acquired and the innate immune responses, can mediate
allergy and asthma pathogenesis**. This work was
conducted to study the relation of serum interleukin-33
level to disease severity in asthmatic patients. It showed
that the serum levels of IL-33 were significantly higher
in asthmatic patients compared to controls. Similar
results were reported by Raeiszadeh et al.”*> who found
elevated level of serum IL-33in asthmatics than in
controls 12. Also, the study of Azazi et al*® showed that
the serum levels of both IL-33 and its soluble receptor
ST2 were markedly elevated in patients with bronchial
asthma compared to the control subjects.

Total IgE serum level also showed significant
increase in asthmatic patients compared to control
subjects in this study. This agreed with Lama et al. 2013
who reported that the serum levels of total IgE were
significantly higher in asthmatic subjects compared to
non-asthmatics'. However, Rahman et al.'* observed a
considerable overlap between serum IgE values of
control and asthma groups.

A significant positive correlation between IL-33 and
total IgE serum levels was found in the current study.
This was in agreement with the study of Momen et al.*®
that found a significant direct correlation between 1L-33
and total IgE in asthmatic patients. The study of Mato et
al.'” also stated that IL-33 is closely associated with IgE
level and the exacerbation of asthma. However, it was
not in agreement with the study of Hastie et al.*® which
reported that serum IL-33 levels show no association
with serum total IgE.

The present study showed that serum IL-33 levels
were significantly correlated to disease severity in
asthmatic patients. This was similar to the study of
Bahrami et al."® which reported that serum levels of IL-
33 were positively correlated to asthma severity. The
study of Guoet al® stated that IL-33is a marker

of asthma severity. Hamzaoui et al.?® measured 1L-33
levels in the induced sputum of asthmatic children and
reported that levels of IL-33 were in positive correlation
with disease activity. Total IgE serum levels were also
correlated with disease severity in asthmatic patients
included in the current study. It was in accordance with
the study of Kumar et al.®! that reported a significant
association between elevated serum IgE and severe
persistent asthma. However, it was not in accordance
with Davila et al.?? who did not find a significant
association between serum total IgE levels
and asthma severity or airflow limitation. Moore et al.®
also showed no correlation between asthma severity and
levels of total and antigen-specific IgE.

In the present study, serum levels of IL-33 showed
significant increase in atopic patients compared to non-
atopic patients. This was in accordance with the study of
Mato et al.” which reported that atopic asthmatic
patients had significantly higher serum levels of IL-
33 than non-atopic patients. However, no significant
difference was found in the serum levels of IL-33
between patients with asthma only and asthmatic
patients with other allergic diseases as allergic rhinitis
or atopic dermatitis. This was in agreement with the
study of Momen et al.’® that found no significant
differences in the serum levels of IL-33 in asthmatic
patients with or without allergic rhinitis or atopic
dermatitis. Several studies had proved the role of IL-33
in some allergic diseases such as allergic rhinitis, atopic
dermatitis, and allergic conjunctivitis®***

The results of the current study approved that serum
IL-33 level is in direct correlation to disease severity
and serum total IgE level in asthmatic patients. Serum
IL-33 levels show significant increase in atopic
asthmatics compared to non-atopic patients. Further
studies are required to confirm the role of this cytokine
as a therapeutic target in asthma and other allergic
diseases.
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