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Abstract: Background: Bronchial asthma is a chronic inflammatory disease of the airway. The
pathogenesis of asthma is complex and involves a variety of factors, inflammatory cells, cytokines and
chemokines. Inerleukin-18(IL-18) is unique cytokine that enhances innate immunity and both Th-1 and
Th-2 driven immune responses. We aimed to evaluate the possible role of IL-18 in the pathogenesis of
atopic asthma and its relation to disease severity. Methods: The study included 32 children with moderate
persistent asthma aged 6-12 years. Thirty healthy children of the same age and sex served as controls.
Absolute eosinopholic count was determined. Serum IL-18 was measured for cases on the first visit, 3-5
days and 2 weeks after the first attack. Chest x-ray was done for all cases. PFTs were performed using
spirometer on 3-5 days and 2 weeks after the first attack. Results: The Serum IL-18 was significantly
decreased in cases compared to controls. Follow up of serum IL-18 showed non-significant decline in its
level on the 3  day, followed by significant rise on the 15  day compared to both the 1  and 3  day. Therd th st rd

AEC was significantly increased in cases compared to controls. There is significant difference in each of
FVC and FEV1 at 15  day of treatment compared to 3-7 days of treatment. There is no correlationth

between IL-18 and PFTs or AEC. Conclusion: Serum IL-18 changes in acute asthmatic attacks were
consistent irrespective of disease severity, which suggest that IL-18 may be implicated in the pathogenesis
of asthmatic airway inflammation. 
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INTRODUCTION

Asthma is a complex and heterogenous disease that
is characterized by intermittent reversible obstruction
and chronic inflammation of airways, bronchial hyper-
reactivity and an infiltration of lymphocytes and
eosinophils to the airway submucosa . In Egypt, the[1]

prevalence of asthma in children (2-12 years) was
nearly 8.2% . [2]

The pathogenesis of asthma is complex, and
involves a variety of factors, inflammatory cells,
cy75%tokines and chemokines . Interleukin-18 (IL-18)[3]

is unique cytokine that have regulatory functions on
T h - 1  a n d  T h - 2  c y to k in e  p ro d u c t io n  a n d
proinflammatory effects through promoting of memory
Th-1cells to inflammatory sites . [4]

Previous GINA documents , subdivided asthma by[5]

severity based on the level of symptoms, airflow
limitation, and lung function variability into four
categories intermittent, mild persistent, moderate
persistent and severe persistent. Here, asthma severity
involves both the severity of the underlying disease and

its responsiveness to treatment .[5]

The aim of the present study is to evaluate the
possible role of IL-18 in the pathogenesis of atopic
asthma in Egyptian asthmatic children with moderate
persistent asthma and its relation to disease severity by
determining the clinical response as well as measuring
both absolute eosinophilic count and pulmonary
functions using spirometer. 

MATERIAL AND METHODS

The study included 32 asthmatic children aged 6-
12 years (mean + SD  7.5+ 1.8). They were diagnosed
as moderate persistent asthma according to GINA
Guidclines  and all were attending the Emergency[5 ]

room of Children’s Hospital, Cairo University for
treatment of acute attack during the period from
September 2008 to January 2009. Another 30 healthy
children of the same age and sex were recruited as
controls. All cases had an established clinical history of
asthma and positive family history of atopy and not
receiving treatment in the previous month. Patients with
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history of chronic lung diseases or non-atopic asthmatic

children or presence of steriod were excluded from the

study.

C All asthmatics and controls were subjected to:

1. Complete history taking including details about

respiratory symptoms (age of onset, duration of

asthma, frequency, diurnal variation, precipitating

factors, diagnosis, need for oral steroid and

frequency of use).

2. Physical examination:

C Anthropometric measurements (height, weight).

C Complete system examination to exclude other

diseases.

C Chest examination to assess respiratory condition.

3. Laboratory Investigation:

C Total leukocytes counts and absolute eosinophilic

count (AEC) was calculated.

C Serum Interleukin -18 (IL-18):

Venous blood sample were withdrawn 3times on

the first visit, 3-5days and 2 weeks after first

attack. Measured in serum (for all patients and

controls) using the Enzyme-Linked Immunosorbent

Assay (ELISA) technique. The Biosource

International, Inc. hIL-18 ELISA kit is a solid

phase sandwich Enzyme Linked-Immuno-Sorbent

Assay (ELISA) .[6]

4. Chest x-ray was done for each patient to exclude

other pulmonary pathology and to diagnose

complications.

5. Pulmonary function test (PFTs):

Using a spirometer on the second visit when

possible or after 2 weeks later was carried to all

our cases. The spirometric parameters include

forced vital capacity (FVC), forced expiratory

volume in the first second (FEV1), peak expiratory

flow rate (PEFR) and forced expiratory flow at

25%-75% (FEF 25-75).

All children and their guardians agreed to share in

the study. 

Statistical Methods: Data was analyzed using the

statistical package for social science (SPSS).t-test was

used to compare between two groups and ANOVA test

was used for comparison between more than two

groups. The following methods were obeyed:

frequencies distribution, percentage distribution, range,

mean & standard deviation and correlation co-efficient

(r).p-values less then 0.05 were considered statistically

significant.        

RESULTS AND DISCUSSION

Results: The demographic data of the studied groups

were summarized in (table 1). The mean level of IL-18

in cases and controls was represented in (fig 1). Serum

IL-18 was significantly decreased in asthmatic children

(343+310) at onset of asthma attacks compared to

controls (740.6+617.5) (p=0.001). Follow up of serum

IL-18 showed non-significant decline in its level on the

3  day after acute attack (268.4+207.9) compared to 1rd st

day followed by significant rise in its level on the 15th

day (295.9+192.5) compared to both the 1  and 3  dayst rd

of attack. However, there is no statistically significant

difference of IL-18 level between males (313+309.5)

and females (379.5+318.7) (p=0.596) at attack, and also

on the 3  day (p=0.143) and on the 5  day (p=518).rd th

On the other hand, the absolute eosinophilic count

(AEC) was significantly increased in cases (301.5+275)

compared to controls (53+18) (p=0.001) (fig 2). The

radiological data of studied cases were summarized in

(table 2). As regards PFTs, there is highly significance

difference between cases and controls as well as each

of FVC and FEV1 at 15  day of treatment comparedth

to 3-7 days of treatment (table 3). However, there is no

correlation between PFTs and   IL-18 or AEC (table

4). Also, there is no correlation between IL-18 and

AEC in asthmatic cases (r=0.126, p=0.384).

Discussion: The development of asthma seems to

involve numerous factors that include genetic,

environmental and immunological factors . It is now[7]

clear that cytokines play a critical role in orchestrating,

perpetuating and amplifying the inflammatory response

in asthma that is evident in the asthmatic airways .[8]

The blood eosinophilic count is increased in

patients with asthma and is used as a rough measure of

the severity of asthma, allergic as well as non-

allergic . Better than any other cells, they represent the[9 ]

common factor able to correlate IgE hyper-production

and involvement of metachromatic cells, macrophages

and of themselves in the immune inflammation .[10]

In our study, the absolute eosinophilic count in

asthmatic children was highly significantly increased

compared to control group. This was consistent with

many studies . This can be explained on the basis[11 ,12 ,9]

that, in case with atopic asthma, Th2 cells are activated

with subsequent release of IL-15 which enhances

eosinophilia . [13]

IL-18 is an important cytokine for initiating and

perpetuating the catabolic and inflammatory response in

allergic asthma . In the present study, serum IL-18[14]

was significantly decreased in our asthmatic children at

onset of asthma attack compared to controls. This was

similar to what reported by . This can be[15 ,16 ,17]

explained by , who reported that IL-18 deficiency[18]

enhanced pulmonary eosinophilia and that reduced IL-

18 dependent release of interferon gamma (IFN-ã)

might be the reason for the development and expansion

of Th2 cells and cytokine production. Further,  found[19]

that in situ hybridization expression of IL-18 in airway
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Table 1: Demographic data of studied groups

Item Cases n=32 Controls n=30 P- Value

Age 7.5 ± 1.8 8.3 ± 1.4 .094(N.Sig.)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

W eight (%) 47 ± 20 51 ± 24 .373 (N.Sig.)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Height (%) 54.3 ± 18.3 54.1 ± 29.3 .848(N.Sig.)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Age of onset/months 14 ± 11.6

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Duration of disease/yrs 6.34± 1.8

W eekly exacerbations

(N,% )

2 2(6 % )

3 15 (46.5 % )

4 13 (40 % )

5 2 (6 % )

Sig. 6  Significance < 0.05

Table 2: Radiological data of studied case group

% & Total

--------------------------------------- ---------------------------------- -------------------------------------

Items n % n % n %

prominent broncovascular marking 10 55.5 4 28.5 14 43.7

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hyperinflated chest 1 5.5 1 7 2 6.25

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Obliterated waist 0 0 1 7 1   3

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Normal 7 38 8 57 15 36.8

Table 3: Statistical comparative data for FEV ý%, PEFR%, FVC% and FEF25-75 between studied groups

Cases Controls P-value At 3-7 days At 15 days P-value

n=32 n=30 (Cases n=15) (Cases n=17)

FVC 60.8 ±15.5 91.5 ±13 0.000(Sig.) 48.9±10.5 71.4±10.8 <0.001(Sig.)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FEV1 64.7 ± 15 102.8 ±  14 0.000(Sig.) 54.9±11.3 73.5±12.7 0.003(Sig.)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PEFR 67.6 ± 17.8 129.1 ±29.8 0.000(Sig.) 67±15.6 68±20 0.716(N.Sig.)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FEF25-75 85.4±  34.9 195  ± 54.7 0.000(Sig.) 86.7±33 84.4±37 0.978(N.Sig.)

Sig. 6  Significance < 0.05

* FVC=forced vital capacity, FEV1=forced expiratory volume in the first second,  PEFR= peak expiratory flow rate, FEF 25-75=forced

expiratory flow at 25% -75% .

Table 4: Correlation between PFTs and IL-18 and AEC in asthmatic children.

Variable Il-18 AEC

FVC after 3-7 D 0f  ttt r-p -0.022 0.938 0.287 0.111

----------------------------------------------------------------------------------------------------------------------------------------------------------

after 15 D 0f  ttt r-p -0.174 0.504

FVC1 after 3-7 D 0f  ttt r-p -0.097 0.730 0.030 0.889

----------------------------------------------------------------------------------------------------------------------------------------------------------

after 15 D 0f  ttt r-p -0.128 0.262

FEF25-75 after 3-7 D 0f  ttt r-p -0.041 .885 0.002 0.992

----------------------------------------------------------------------------------------------------------------------------------------------------------

after 15 D 0f  ttt r-p 0.276 0.284

FEF25-75 after 3-7 D 0f  ttt r-p -.391 .149 -0.116 0.529

----------------------------------------------------------------------------------------------------------------------------------------------------------

after 15 D 0f  ttt r-p 0.109 0.676
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Fig. 1: Comparison between The mean level of IL-18 in cases and controls

        N.B There is significant difference between groups that have different letters

Fig. 2: Comparison of AEC between male (cases and controls) and females (cases and controls)

epithelium of patients with asthma was decreased

compared to healthy controls. Thus low levels of IL-18

may be an important causative factor in the genesis of

asthmatic inflammation.

A number of animal and in vitro studies have

implicated IL-18 in the divergence of Th1 and Th2

immune response . These imply that IL-18 has an[20 ,21]

important role in Th1 differentiation and therefore

effective cellular immunity . Also, IL-18 enhances[14]

Th2 cytokine production (IL-4 and IL-13) and regulates

IgE production in vivo in the absence of allergen .[10]

Others have also shown that IL-18 deficiency appears

to promote allergic inflammation characterized by

eosinophilia . Hence IL-18 is likely to have different[20]

functions, possibly dependent on where and when it is

produced . In contrast,  reported increased IL-18[22] [21]

level in Japanese asthmatic children. However, different

genetic background may have implication in IL-18

expression .[23]
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Follow up of serum IL-18 level during acute attack

revealed more decline in its level on the 3  dayrd

followed by increased level on the 15  day, yet it didth

not reach the 1  day level. However, there isst

significant difference between the 15  day and each ofth

1  and 3  days. This was in agreement with (20,24),st rd

who reported significant decrease in IL-18 level on the

3  day after therapy. This can be explained on therd

basis that these children were receiving inhaled steroid

as a line of treatment. IL-18 is highly sensitive to

steroid such that even the lowest dose of steroid

inhibited IL-18 maximally . Thus, with decreasing the[15]

steroid dose or even stopping it on the 15  day,th

significant increase in IL-18 level in relation to the 3rd

day was noticed.

In this study, there was significant difference of

IL-18 level between males and females. This is in

contrast to what reported by . This may be related to[21]

the small sample size of our study.

Pulmonary function tests provide valuable

information about severity of airway obstruction.

1Measurement of FEV , FVC, PEFR and FEF 25% -

75% by spirometry to assess airflow limitation have

gained widespread acceptance for the use in patients

over 5 years of age . [5]

1In our study, FEV , PEFR, FVC and FEF25%-75%

 were significantly decreased in asthmatic children

compared to controls. Also, there were significant

1increase in each of FEV  and FVC at 15  day ofth

treatment compared to 3-7 days of treatment. This

improvement might be explained by the effect of

treatment and partial relief of broncho-constriction.

However, our study revealed no correlation between

IL-18 and PFTs. This was similar to what was reported

by  who found that serum IL-18 concentration did not[17]

vary significantly according to asthma severity. In

contrast, , found that IL-18 level had a tendency to[20]

correlate inversely with PEF in adult patients with

acute asthma. This difference may be explained on the

basis that we did not perform PFTs to our children in

acute attack.  

Conclusion: Serum IL-18 changes in acute asthma

attacks were consistent, irrespective of disease severity,

which suggest that IL-18 may be implicated in the

pathogenesis of asthmatic airway inflammation.

However, further studies are needed to outline its exat

role in the pathogenesis of asthma.

Recommendation: Since IL-18 is known to act early

in the cascade of events leading to T-helper cell

differentiation. It may be implicated in the pathogenesis

of asthma. Therefore, measuring IL-18 during quiescent

stage and follow up are recommended.
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