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Abstract 

 

Introduction. Asthma is a chronic inflammatory 

disease of the airways in which many cells play a role 

with secreting a variety of mediators responsible for 

the clinical manifestation of asthma. It is assumed that 

IL-33 is one of the earliest-released mediators and can 

orchestrate the immune cascade of the disease. 

The aimof this study was to examine the role and clini-

cal significance of IL-33 as a new and insufficiently 

explored mediator of inflammation in patients with 

uncontrolled moderate asthma. 

Methods. The study included 87 patients with asthma. 

Serum IL-33 was measured in all patients by ELISA 

method. The obtained data were statistically 

analyzedusing the Kolmogorov-Smirnov and Shapiro-

Wilk's test. Qualitative data were presented in absolute 

and relative numbers, and quantitative data were 

presented with measures of descriptive statistics. 

Statistically significant values were considered forp 

<0.05. 

Results. Majority of included patients were female 

(75.86%). The average age of patientswas 42.3±15.9 

years. The results of IL-33 in all patients were 

significantly increased compared to the reference 

value of IL-33 which is 0pg/ml. The average values of 

IL-33 ranged from 6.47±29.3 and they were insigni-

ficantly higher in the group with female patients com-

pared to males (p=0.27), and insignificantly correlated 

with age (p=0.26). 

Conclusion. Even though a limited number of studies 

haveexplored the IL-33, results have shown higher se-

rum level of IL-33 in asthma patients compared to 

healthy people, emphasizing the factthat IL-33 is an 

attrac tive candidate for targeted therapy and prognosis 

inasthma patients. 
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Apstrakt 
 
Вовед. Астмата е хронично инфламаторно заболу-

вање на дишните патишта во кое учествуваат мно-

губројни клетки, кои излачуваат мноштво медија-

тори одговорни за клиничката слика на болеста. Се 

претпоставува дека IL-33 е еден од првите меди-

јатори, кои се излачуваат на самиот почетокот и ја 

оркестира целата имунолошка каскада на болеста. 

Целтана трудот е дефинирањенаулогата и на клинич-

кото значењето на медијаторот на инфламацијата 

IL-33, како нов и недоволно истражен медијатор 

кај пациенти со неконтролирана средна астма. 

Методи. Во студијата се вклучени 87 пациенти со 

астма и кај сите е измеренсерумски IL-33 со ELISA 

метод. Добиените податоци беа статистички обра-

ботени со Kolmogorov-Smirnov и Shapiro-Wilk'sтест. 

Квалитативните податоци беа презентирани со ап-

солутни и со релативни броеви, квантитативните 

податоци беа прикажани со мерките на дескрип-

тивна статистика. За статистички сигнификантни 

беа земени вредностите на p<0.05. 

Резултати. Во истражувањето, во поголем број беа 

вклучени испитанициод женски пол (75.86%). Ис-

питаниците беа на просечна возраст од 42.3±15.9 

години. Добиените резултати за IL-33 кај сите па-

циенти беа сигнификатно зголемени, во однос на 

референтната вредност за IL-33, која изнесува 0 

pg/ml, додека просечните вредности на IL-33 се 

движеа од 6.47±29.3 и покажаа дека се несигнифи-

кантно повисоки во групата на женски испитаници, 

споредено со машките (p=0.27), и дека несигнифи-

кантно корелираат со возраста на испитаниците 

(p=0.26). 

Заклучок. И покрај лимитираноста на бројот на 

студии кои го истражуваат IL-33, сепак, резултатите 
укажуваат дека е зголемно нивото на серумскиот 

IL-33 кај астматичарите, во однос на здравите 
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лица, истакнувајќи дека IL-33 е атрактивен канди-

дат за таргетирана терапија и прогноза на астмата. 

 

Клучни зборови: астма, IL-33, ST2; IL-1 фамилија 

___________________________________________ 

 

Introduction 

Asthma is a worldwide problem and is one of the most 

common chronic diseases which affect more than 334 

million people worldwide [1-3]. It is estimated that the 

number of people with asthma will grow by more than 

100 million by 2025. Women were more likely than 

men and boys more likely than girls to have asthma [4-

6]. Approximately 500,000 annual hospitalizations are 

due to asthma, and 250 000 deaths annually [3,7,8]. In 

the Republic of Macedonia 100,000 or 5% of the 

population suffer from asthma [9,10]. 

Asthma is a chronic inflammatory disease of the 

airways in which many cells and cellular elements 

play a role (mast cells, eosinophils, T lymphocytes, 

macrophages, neutrophils, and dendritic cells). The 

chronic inflammation is associated with airway hy-

perrsponsiveness that leads to recurrent episodes of 

wheezing, breathlessness, chest tightness and coughing, 

particularly at night or in the early morning. These epi-

sodes are usually associated with widespread, but 

variable, airflow obstruction within the lung that is often 

reversible either spontaneously or with treatment [11]. 

Chronic inflammation of the asthmatic airway leads to 

epithelial desquamation, infiltration of the airway wall 

with T cells especially dominated Th2 helper-CD4+ lym-

phocytes, smooth muscle hypertrophy and hyperplasia, 

vascular congestion, edema due to plasma leakage and 

mucus plugging [12-17].  All these changes could lead 

to thickening of the airway walls due to subepithelial 

fibrosis and reduction of their lumen [18,19]. 

In this chronic inflammation are involved more than 

100 mediators and the cytokines take central place in 

this inflammation (they are proteins with low mole-

cular weight produced by almost all eukaryotic cells 

and act through specific receptor "cell surface"). Cy-

tokines are often produced in cascades, as one cy-

tokine stimulates its target cells to produce additional 

cytokines. Different cell types may secrete the same 

cytokine, or for a single cytokine may act on several 

different cell types. Cytokines can also act synergis-

tically with two or more cytokines acting together or 

antagonistically with cytokines causing opposing acti-

vities. Cells that produce cytokines are B cells, T cells, 

dendritic cells, NK, Tc, Th, Th1, Th2, endothelial cells, 

mast cells, plasma cells, progenitor, bone marrow, thy-

mus and tumor cells together with fibroblasts, leukocy-

tes, monocytes and macrophages [20-21]. 

The interleukins are cytokines that stimulate the pro-

liferation and differentiation of immune cells. IL-1 

activates T cells, IL-2 stimulates the proliferation of 

antigen-activated T and B cells; IL-4, IL-5 and IL-6 sti-

mulated proliferation and differentiation of B cells; in-

terferon-gamma (IFNγ) activates macrophages while 

IL-3, IL-7, and (GM-CSF) stimulate hematopoiesis [22,23]. 

T cells play a key role in coordinating the immune res-

ponse in asthma. The key to the functioning of T cells 

is a molecule that binds to the antigen: T cells receptor. 

Generally the T cells which have the CD4+ act as 

helper cells (Th2-Ly), and CD8+ act as cytotoxic cells 

(Tc-Ly). CD4+ helper cells, differentiate into subpopu-

lations of T cells in Th1, Th2, Th9, Th17, Th22 and T 

follicular effectors cell. Th2 cellsproduce, IL-4, IL-5, 

IL-9, IL-13, GM-CSF andIL-25, IL-31, IL-33 that are 

responsible for chronic eosinophilic inflammation, infla-

mmation in allergic diseases, including asthma [22-27]. 

Interleukin-33 (IL-33) is a novel cytokine which was 

found in 2005. It belongs to the IL-1 family consisting 

of 11 members, high proinflammatory cytokines which 

play a key role in the early asthmatic responses. IL-33 

is a potent type 2-inducing cytokine. It can bind to 

receptors ST2, which is highlyexpressed on some 

cells, including mast cellsand Th2 cells. It is found in 

various cells including fibroblasts, bronchial and epi-

thelialcells, endothelial cells, and some immune cells, 

as well asma crophages and dendritic cells [28-31]. 

It is assumed that IL-33 is one of the earliest-released 

mediators and can orchestrate the immune cascade of 

asthma and stands out as an attractive candidate for 

discovering various therapeutic modalities, especially 

a new targeted therapy (Figure 1). 

The limited numbers of studies which have 

investigated IL-33 with their results have shown an 

increased level of serum IL-33 in asthmatics compared 

to healthy subjects and pointed out that IL-33 is an 

important cytokine for correct diagnosis, evolution, 

treatment and prognosis of asthma. 
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                                          Fig. 1. IL-33 is an upstream cytokine that functions as a central mediator in asthma 

 

The aim of this study was to examine the role and 

clinical significance of IL-33, as a new and insuffi-

ciently explored mediator of inflammation in patients 

with uncontrolled moderate asthma. 

 

Materials and methods 
 

The study included 87 patients with diagnosis of un-

controlled moderate persistent asthma treated at the 

Clinic of Pulmonology and Allergology in Skopje. 

Serum IL-33 levels were measured in all patients by 

ELISA method at the Institute of Immunobiology and 

Human Genetics, Faculty of Medicine, Ss Cyril and 

Methodius University of Skopje. The reference values 

for IL-33 were 0 pg/ml. 

Inclusion criteria: patients who were diagnosed and 

classified in uncontrolled moderate persistent asthma 

at PHI University Clinic of Pulmonology and Aller-

gology according to the actual version of the GINA 

guidelines (Global Initiative for Asthma) [11] and 

Guidelines for the Diagnosis and Management of Asthma 

(EPR-3) of National Asthma Education Prevention 

Program (NAEPP) [32].  

Uncontrolled asthma defined as at least one of the 

following [33]: 

1) Poor symptom control: ACQ consistently >1.5, or 

ACT <20 (or "not well controlled" by NAEPP/ 

GINA guidelines over 3 months of evaluation. 

2) Frequent severe exacerbations: two or more 

bursts of systemic CS (3 days each) in the pre-

vious year.  

3) Serious exacerbations: at least one hospitalization, 

ICU stay or mechanical ventilation in the previous year.  

4) Airflow limitation: after appropriate bronchodila-

tor withhold FEV1 <80% predicted (in the face of 

reduced FEV1/FVC defined as less than the lower 

limit of normal). 

All patients had allergic stable asthma because there 

was no increase in symptoms or need for additional 

medication for at least 4 weeks. Eosinophils in peri-

pheral blood in all patients were counted at the 

University Clinic of Clinical Biochemistry. Some of 

the patients had arterial hypertension, but had no other 

comorbidities that could increase IL-33 level. The age 

of the patients was 20-71 years. 

Exclusion criteria: pregnancy, severe diseases of the 

immune, endocrine, haematological cardiac, renal, gas-

trointestinal, neurologicalsystem, psychiatricdisorders, 

and neoplastic diseases. 

 

Statistical analysis 

  
The results were statistically analyzed by the statistical 

program SPSS for Windows 17.0. For testing the 

normal distribution of data Kolmogorov - Smirnov and 

Shapiro-Wilk's test and Spearman Rank Order Corre-

lations-test were used. The qualitative data were pre-

sented in absolute and relative numbers, and the quan-

titative data were presented with the measures of 

descriptive statistics (mean ±SD, median with IQR). 

Statistical significance was defined as a P value<0.05. 

 

Results 
 

The study included 87 patients with uncontrolled mode-

rate persistent asthma; the majority were females-66 

women (75.86%), and 21 were men (24.14%). The 

average age of patients was 42.3±15.9 years (Table 1). 

The results of IL-33 (average values 6.47±29.3 pg/ml) 

in all asthma patients were significantly increased com-
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pared to healthy people which results were in range of 

reference value of IL-33 (0 pg/ml).  

The average values of IL-33 ranged from 6.47±29.3 

and were insignificantly higher in women compared to 

men (p=0.27) (Table 2). 

The obtained values of IL-33 showed an insignificant 

correlation with the age of patients (p = 0.26) (Figure 2). 
 

Table 1. Characteristics of patients with average 

age of patients 

Characteristics of patients 

Sex n (%) 

Women 66 (75.86) 

Man 21 (24.14) 

Age  

mean±SD     (42.3±15.9)              Min-max  (20-71) 

 
Table 2. Descriptive statistics of IL-33 
Normal level 

IL-33=0pg/ml 
mean±SD Median Q25 - Q75 p-level 

IL-33 
Women 7.91±33.5 1.83 1.68-2.05  
Men 1.95±0.9    1.76 1.68-1.87 p=0.27 
Total 6.47±29.3 1.79 1.68-1.98  
p (Mann-Whitney test) 

 
Scatterplot: vozrast vs. IL33     (Casewise MD deletion)

IL33     = 16,293 - ,2269  * vozrast

Correlation: r = -,1232
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                                                   Fig. 2. Correlation between IL-33 and age in asthma patients (r =-.1232,  p=0.26) 

 

The value of eosinophils in peripheral blood was signi-

ficantly increased in all asthma patients compared to 

healthy people, and the analyzed correlation between 

values of IL-33 and eosinophils showed a statistically 

insignificant correlation (IL-33/Eo: r<0.05, R=0.0563). It 

means that patients who have an increased level of IL-

33 have increased concentrations of eosinophils in 

peripheral blood, but statistically insignificant; perhaps 

there were patients with neutrophilic asthma among other 

patients. 

 

Discussion 

IL-33 is generally released from damaged immune 

cells and signals through its receptor ST2 and plays 

important roles in type-2 innate immunity, and func-

tions as an "alarmin" or a danger signal for cellular da-

mage or cellular stress [34]. The role of IL-33 in lung 

injury was first identified mainly in lung inflammation 

and allergic diseases such as asthma [35,36]. 

In mouse models, transgenic over-expression or admi-

nistration of IL-33 generates airway eosinophilia, up-

regulated Type 2 cytokine expression, elevated serum 

IgE, AHR and mucus hypersecretion. Conversely, 
neutralization of IL-33 leads to reduction of airway 

inflammation, IgE levels, Type 2 cytokine expression, 

goblet cell hyperplasia, and AHR [37-38].  

A recent study by Kaur D et al. showed that bronchial 

epithelium, airway smooth muscle (ASM), and mast cells 

expressed IL-33 and correlated with airway hyper res-

ponsiveness (AHR) in latter asthma [34,39]. 

More recent researches have implicated additional 

roles of IL-33 in asthma, but unfortunately, thereare a 

limited number of studies which have investigated IL-

33. Their results showed an increased level of serum 

IL-33 in asthmatics compared to healthy subjects as 

demonstrated in our study, too. The results of meta-

analysis which included four studies and evaluated 

222 patients with asthma revealed that serum level of 

IL 33 was higher in asthma patients compared to that 

in healthy people [34, 37,40-44]. 

IL-33 have been shown to exert their effects on proge-

nitor cells, mast cells, granulocytes, lymphocytes and den-

dritic cells. In human studies of allergic asthma, IL-33 

and ST2 expression in serum, lung tissue and BALF have 

found to be higher in asthmatics compared to healthy 

controls and correlated with asthma severity [37,45-47]. 
Studies which analyzed correlation between serum 

levels of IL-33 and asthma severity found an increased 
serum level of IL-33 in all three forms of asthma (se-

vere, moderate and mild asthma) [34,37,40,44-51]. 
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However, the results of meta analysis which analyzed 

level of IL-33 in sputum, showed that the sputum IL-

33 were increased in severe asthma, but not higher in 

moderate asthma patients than that in healthy people 

[44,49,51] Hamzaoui A. et al. revealed that IL-33 and 

ST2 were increased in young and adult asthmatic 

patients, emphasizing the fact that there were a series 

of factors influencing the IL-33 and ST2 expression 

level in asthma patients, including year, sex, races, 

severity of the disease [51]. But, our study showed no 

significant differrence between women and men with 

higher value of serum IL-33, and an insignificant 

correlation with the age of patients. Endobronchial 

biopsies from Préfontaine D. et al. proved increased 

levels of IL-33 in endothelial and epithelial cells in 

patients with asthmatic lungs, but they were absent in 

control samples; positive correlation with severity of 

asthma was also shown [44,46,47]. 

Bartosz Stolarski et al. in their study demonstrated that 

the IL-33/ST2 signaling pathway activates airway 

eosinophils that exacerbate airway inflammation in an 

autocrine and paracrine manner. However, in our 

study this correlation between IL-33 and eosinophils 

has proved to be insignificant [52]. Eosinophils are 

significant effector cells involved into the late and 

chronic stage of the allergic inflammatory response, and 

the explanation could be that eosinophils and IL-5 are 

cytokines which are detected during the late phase 

response and it is not detectable in early response to 

antigen provocation like IL-33, which are high proinfla-

mmatory cytokines with a key role in the early asthma-

tic responses [53,54]. 

 

Conclusion 
 

IL-33 is new and insufficiently explored mediator of 

inflammation with assumption that is one of the 

earliest-releasedsignaling mediators secreted at the 

beginning in the allergic and non-allergic asthma and 

can orchestrate a whole immunologic cascade in asthma. 

IL-33 stimulates immune activity especially Th2 immune 

response, and stands out as an attractive candidate for 

detection of other therapeutic modalities such as the 

new targeted therapy which would suppress IL-33, and 

is significantly increased in patients with asthma. By 

acting on the immune response by reducing the ex-

cretion of markers of inflammation could help us to 

make correct diagnosis, therapy, evaluation and prog-

nosis of asthma. 
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