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Abstract 

Bronchial asthma (BA) is a chronic inflammatory illness that causes airway narrowing, airway hyperresponsiveness, 

airway mucous plugging. The purpose of this study was to improve the assessment of severity and degree of control of childhood 

bronchial asthma and to assess serum level of Osteopontin (OPN) and eosinophil major basic protein (EMBP) for pre-school and 

school-age children with asthma. This case control work was performed on 90 patients categorized into 2 groups; asthmatic group: 

involved 45 asthmatic children and control group: included 45 age and sex matched healthy children free from any renal injury or 

chronic diseases. Laboratory investigations (complete blood count (CBC), analysis of OPN and EMBP) were done after ethical 

considerations. OPN can significantly predict asthma at cut off >10.86 (P value of <0.001, the area under curve (AUC) of 0.914) 

with 93.33% sensitivity, 86.67% specificity, 87.5% positive predictive value (PPV), 92.9% negative predictive value (NPV). 

EMBP can significantly predict asthma at cut off >39.86(P value of <0.001, AUC of 0.702) with 86.67% sensitivity, 44.44% 

specificity, 60.9% PPV, 76.9% NPV. There was no correlation between OPN and EMBP and between the severity of asthma and 

markers as OPN and EMBP. OPN (OR=1.154, 95% CI= 1.021 -1.303, P value =0.007), EMBP (OR=1.017, 95% CI= 1.001 - 

1.011, P value =0.013) and eosinophils (OR=7.254, 95% CI= 1.862 -28.261, P value <0.001) were significant predictors of 

asthma, while WBCs was not a significant predictor. Asthmatic children had higher OPN and EMBP. The severity of asthma was 

not significantly correlated with OPN and EMBP. OPN and EMBP can significantly predict asthma. Serum OPN and EMBP 

could be good biomarkers in the diagnosis of BA in different age groups. 
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1. Introduction 

 

Bronchial asthma is an extensive general health 

issue. A diverse illness, asthma frequently characterizes by 

chronic inflammation of the airways. This inflammation is 

identified by a history of respiratory manifestations, 

including wheezing, shortness of breathing, tightening of the 

chest, and cough, which may vary in frequency and severity. 

Additionally, asthma is associated with varying limitations 

in the expiratory airflow [1-3]. The airway in individuals 

with asthma is marked by chronic inflammation of the 

airway wall caused by a complex infiltration and interaction 

of immune cells such as eosinophils, lymphocytes, 

neutrophils, innate lymphoid cells, dendritic cells (CDs), 

and mast cells. Inflammation causes the airway to become 

narrower, increases the sensitivity of the airway, leads to the 

accumulation of mucus in the airway, and causes airway 

remodeling [4]. Osteopontin (OPN) is an extracellular 

matrix protein and immune modulator that has a variety of  

 

 

functions. It is considered a crucial cytokine in Th1 immune 

reactions. OPN is also referred to as early T lymphocyte 

activation 1 (ETA-1) and is involved in various pathological 

and physiological processes [5]. OPN is present in several 

cell types within the immune system. Research has shown 

that the production of this substance is mostly carried out by 

T-cells, B-cells, neutrophils, macrophages, natural killer 

(NK) cells, eosinophils, CD11c-positive CDs, and bronchial 

epithelium [6]. OPN has many functions in controlling 

allergic reactions. It contributes to the migration of 

eosinophils into the airways, which is a characteristic of 

allergic airway illness [5]. OPN has significant roles in 

several processes such as inflammation, biomineralization, 

cardiovascular disorders, cellular viability, diabetes, cancer, 

and renal disease caused by stones. These activities are 

carried out by various mechanisms [7]. OPN is present in 

numerous types of immune cells, like neutrophils, 
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macrophages, CDs, B cells, and T cells, and its expression 

levels change over time. It has chemotactic features that 

facilitate the recruitment of cells to areas of inflammation 

[8]. The eosinophil major basic protein (EMBP), found in 

the eosinophil secondary granule, is involved in cytotoxicity 

and the regulation of allergic-related conditions like asthma. 

The EMBP level is typically elevated in biological fluids of 

individuals with asthma and other eosinophil-related 

conditions [8]. The impact of EMBP on contraction 

of smooth muscle cell is indirect and most likely mediated 

by disrupting the airway epithelium's barrier or by changing 

the release of epithelial mediators, according to studies 

conducted both in-vivo and in-vitro [9] utilizing direct but 

short administrations of purified EMBP [10]. The purpose of 

this study was to  enhance the assessment of severity and 

degree of control of childhood bronchial asthma, to assess 

serum level of OPN and EMBP for pre-school and school 

age children with BA and to evaluate the relationship 

between OPN and E MBP with severity of BA for pre-

school and school-age children. 

 

2. Materials and Methods 

 

This cross-sectional work was performed on 45 

individuals and 45 healthy children as control group aged 

from 3 to 18 years old, both sexes, diagnosed with various 

degrees of asthma according to the GINA for cases and who 

were coming for follow up of weight, height or those 

coming for check-ups, who didn’t have any history of 

wheezy chest or any allergic disorder for control children. 

The work was performed approval from the Ethics 

Committee Suez Canal University Hospital, Ismailia, Egypt. 

The relatives of the patients provided a well-informed 

written consent. Criteria of exclusion were children who had 

chronic chest diseases other than asthma, like upper airway 

obstruction, thoracic cage malformation, upper or lower 

respiratory tract infections, cystic fibrosis, chronic or acute 

systemic disorders (e.g. Cardiac, renal, hepatic disorders, 

gastrointestinal diseases) and obesity and those with 

inflammatory diseases.  

 

Patients were categorized into two equal groups:  

 

Cases (asthmatic group): Children were classified as 

asthmatic based on their experience of recurring episodes of 

a minimum of one manifestation of asthma, such as 

wheezes, coughs, dyspnea, and chest tightening. These 

manifestations fluctuate in frequency and severity and are 

often caused by variables like physical activity, irritants, and 

changes in weather [11]. 

 

Control (control group): sex and age matched with 

asthmatic group and coming for regular check-ups. Each 

participant had been exposed to: taking of history, clinical 

examinations and laboratory investigations [full blood 

picture (CBC), analysis of OPN and EMBP]. 

 

2.1. Sample collection 

 

A dry, clean centrifuge tube was used, and three ml 

of blood were permitted to gently flow along its wall. The 

blood sample was appropriately labeled with the subject's 

name. The blood had been incubated at 37°C in a water bath 

for 30 mins to allow clotting. After that, it was centrifuged 

at 1000 rpm for 15 mins to separate the serum. The serum 

was then transferred to a dry, clean tube and stored at -20°C 

to prevent the degradation of the bioactive OPN. 

 

2.2. Analysis of OPN 

 

It was determined by the ELISA technique. The 

ELISA kit used a quantitative sandwich enzyme 

immunoassay technique. A microplate was pre-coated with 

a monoclonal antibody which specifically targets OPN. The 

standards and samples were transferred into the wells using 

a pipette, and any OPN that was exist was attached to the 

immobilized antibodies. after the removal of any unbound 

compounds, a polyclonal antibody linked to an enzyme was 

introduced to the wells. The resulting colors were directly 

proportional to the quantity of OPN that had bonded during 

the initial stage. The color's intensity was quantified 

utilizing a microplate reader at 450 nm. The results were 

measured based on the standards of OPN  [12]. 

 

2.3. Analysis of EMBP 

 

The measurement was conducted using human 

eosinophil MBP specific sandwich ELISAs, following the 

directions provided by the manufacturers  [13]. 

 

2.4. Sample Size Calculation 

 

The calculated sample size of the work was 40 

participants for each group [13]  at 5% level of significance 

and 80 % power, utilizing the following formula:[N= (Z1-

α/2+Z1-β) ² σ1* σ2 / δ ² ,Z1-α/2 = 1.96, Z1-β= 0.842, σ = 

common SD (5.38), δ = Expected difference to be detected 

(mean was 5.54 in control group, 7.14 in mild to moderate 

cases and 10.31 in severe cases regarding EMBP according 

to a previous study, α = Level of acceptability of a false 

positive result (level of significance=0.05), β = Level of 

acceptability of a false negative result (0.20), β= power 

(0.80)]. In order to account for incomplete data and enhance 

the statistical power of the study, the sample size for each 

group was augmented to 45 individuals.   

 

2.5. Statistical analysis  

 

The statistical analysis had been carried out 

utilizing SPSS v26 software (IBM Inc., Chicago, IL, USA). 

The normality of the data distribution was analysed utilizing 

the Shapiro-Wilks test and histograms. The mean and 

standard deviation (SD) of the quantitative parametric 

variables have been displayed and contrasted between the 

two groups utilizing an unpaired Student's t-test. The 

quantitative non-parametric data were displayed as the 

median and interquartile range (IQR) and were assessed 

utilising the Mann Whitney-test. The qualitative parameters 

had been displayed as frequencies and percentages (%) and 

were evaluated utilising the Chi-square test or Fisher's exact 

test, as appropriate. The Pearson moment correlation 

equation for linear relations of properly distributed variables 

was used to conduct correlations between different 

variables. The area under the curve (AUC) evaluates the 

overall test performance. A two tailed P value < 0.05 was 

considered statistically significant. 
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3. Results and discussion 

 

Sex, age, and residence revealed no substantial 

variation among the two groups. The mean duration of 

asthma was 3.82 ± 1.41 years in the asthmatic group. Table 

1. Regarding current history of hospitalization, 18 (40%) 

patients had a current history of hospitalization, The mean 

number of episodes was 2.47 ± 1.14. 33 (73.33%) patients 

had a history of passive smoking. Regarding history of 

medications, 28 (62.22%) patients had a history of steroids 

intake, 37 (88.10%) participants had a history of receiving 

bronchodilator, and 22 (52.38%) participants had a history 

of receiving mast cell stabilizer. Regarding history of 

allergy, 2 (5.71%) participants had histories of allergic 

rhinitis, 6 (17.14%) patients had a history of urticarial, 10 

(28.57%) participants had histories of drug allergy, and 18 

(51.43%) participants had histories of food allergy. 24 

(53.33%) patients had no history of hospitalization, 11 

(24.44%) patients had a history of hospitalization for asthma 

and 20 (22.22%) patients had a history of hospitalization for 

other causes. Regarding family history, 29 (64.44%) patients 

had a family history of BA, and 29 (64.44%) participants 

had a family history of allergy. Regarding asthma severity, 

37(82.22%) patients had mild asthma and 8 (17.77%) 

patients’ moderate asthma, no one (0%) had severe asthma. 

Table 2. Patients with eosinophilia, patients with 

leukocytosis and Anemic patients were substantially greater 

in asthmatic group contrasted to control group (P value 

<0.05). OPN and EMBP were substantially greater in 

asthmatic group contrasted to control group (P value= 0.02) . 

Table 3. There was no correlation between OPN and EMBP 

and between the severity of asthma and markers as OPN and 

EMBP. Table 4. In multiple logistic regression, OPN 

(OR=1.154, 95% CI= 1.021 -1.303, P value =0.007), EMBP 

(OR=1.017, 95% CI= 1.001 - 1.011, P value =0.013) and 

eosinophils (OR=7.254, 95% CI= 1.862 -28.261, P value 

<0.001) were significant predictors of asthma, while WBCs 

was not a significant predictor. Table 5. OPN can 

significantly predict asthma at cut off >10.86 (P value of 

<0.001, AUC of 0.914) with 93.33% sensitivity, 86.67% 

specificity, 87.5% PPV, 92.9% NPV. EMBP can 

significantly predict asthma at cut off >39.86(P value of 

<0.001, AUC of 0.702) with 86.67% sensitivity, 44.44% 

specificity, 60.9% PPV, 76.9% NPV. Figure 1. Asthma is a 

diverse condition typically marked by chronic inflammation 

of the airways [14]. Asthma is characterized by a fluctuating 

intensity of respiratory manifestations, including wheezes, 

dyspnea, chest tightness, and coughing, along with a 

restriction in the expiatory airflow. The global occurrence of 

asthma varies from 1% to 18% across different countries 

[15]. Asthma is caused by Th2-mediated inflammation and 

bronchial hyperreactivity. Unfortunately, there is currently 

no conclusive biomarker available for precisely recognizing 

children with high-risk characteristics who will develop 

persistent asthma [16]. OPN is present in various cell types 

within the immune system. Research has demonstrated that 

B-cells, T-cells, macrophages, eosinophils, neutrophils, NK 

cells, CD11c-positive DCs, and bronchial epithelium mostly 

carry out the production of this substance. Previous 

investigations have shown that OPN is involved in BA, 

allergic conjunctivitis, allergic rhinitis, and the response to 

venom immunotherapy [6]. EMBP, a component of the 

eosinophil secondary granule, is involved in cytotoxicity 

and the regulation of allergic illnesses like BA. The level of 

EMBP has been found to be elevated in biological fluids of 

individuals with BA and other conditions linked with 

eosinophils [17].  

 

 

 

 

 

Table 1. Demographics of the studied groups 

 

 Asthmatic group (n=45) Control group (n=45) P 

Age (years) 6.74 ± 3.17 7.1 ± 3.1 0.592 

Sex 

Male 24 (53.33%) 27 (60%) 

0.671 

Female 21 (46.67%) 18 (40%) 

Residence 

Rural 17 (37.78%) 20 (44.44%) 

0.669 

Urban 28 (62.22%) 25 (55.56%) 

Duration of asthma (years) 3.82 ± 1.41 --- --- 

 

Data are presented as mean ± SD or frequency (%), *significant p value <0.05. 
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Figure 1. ROC curve of (a) Osteopontin (OPN) and (b) Eosinophil major basic protein (EMBP) for prediction of asthma 
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Table 2. Medical history of asthmatic group and classification of asthma severity 

 Asthmatic group (n=45) 

Current hospitalization 18 (40%) 

Number of episodes in last year 2.47 ± 1.14 

History of passive smoking 33 (73.33%) 

History of medications 

No 0 (0%) 

Steroids 28 (62.22%) 

Bronchodilator 37 (88.10%) 

Mast cell stabilizer 22 (52.38%) 

History of allergy 

No 10 (22.22%) 

Allergic rhinitis 2 (5.71%) 

Urticaria 6 (17.14%) 

Drug allergy 10 (28.57%) 

Food allergy 18 (51.43%) 

Past history of hospitalization 

No 24 (53.33%) 

For asthma 11 (24.44%) 

For other causes 10 (22.22%) 

Family history of asthma 29 (64.44%) 

Family history of allergy 29 (64.44%) 

Classification of asthma severity 

Mild asthma 37(82.22%) 

Moderate asthma 8(17.77%) 

Severe asthma 0(0%) 

 

Data are presented as mean ± SD or frequency (%). 
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Table 3. Laboratory investigations and OPN and EMBP levels of the studied groups 

 Asthmatic group (n=45) Control group (n=45) P 

Eosinophils 

Normal 4 (8.89%) 44 (97.78%) 

<0.001* 

Eosinophilia 41 (91.11%) 1 (2.22%) 

WBCs 

Normal 29 (64.44%) 32 (71.11%) 

0.036* Leukocytosis 15 (33.33%) 7 (15.56%) 

Leukopenia 1 (2.22%) 6 (13.33%) 

Hb 

Normal 19 (42.22%) 30 (66.67%) 

0.02* 

Anemia 26 (57.78%) 15 (33.33%) 

OPN (ng/ml) 24.01(18.69– 30.9) 6.49(4.6– 9.28) <0.001* 

EMBP (ng/ml) 71.75(6.66 – 217.07) 47.56(30.26 – 66.03) 0.003* 

 

Data are presented as mean ± SD or frequency(%),  *: significant as P value ≤0.05, WBCs: white blood cells, Hb: hemoglobin, 

EMBP: Eosinophil major basic protein, OPN: osteopontin. 

 

 

Table 4. Correlation between OPN and EMBP and between the severity of asthma and markers as OPN and EMBP in asthmatic 

patients 

 

 

OPN (ng/ml) 

N=45 

r P 

EMBP (ng/ml) 0.145 0.170 

Severity of asthma and markers as OPN and EMBP 

OPN (ng/ml) -0.086 0.572 

EMBP (ng/ml) 0.235 0.120 

 

r: pearson cofficient, *: significant as P value ≤0.05, EMBP: Eosinophil major basic protein, OPN: osteopontin. 
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Table 5. Logestic regression of OPN and EMBP in the prediction of asthma 

 

CI: confidence interval, *: significant as P value ≤0.05, EMBP: Eosinophil major basic protein, WBCs: white blood cells, OPN: 

osteopontin. 

 

 

The present study demonstrated that asthmatic 

group were substantially greater in patients with 

eosinophilia (P <0.001), leukocytosis (P value=0.036), 

anemia (P =0.02) contrasted to control group. Similar to our 

results, El-Toraky et al. [15] showed substantial rise in 

eosinophilic percentage among cases contrasted to controls, 

while they differed from our results in the increased 

hemoglobin level and decreased leukocytic count in 

asthmatic children than controls. Also, Kumar et al. [18] 

stated that the asthmatic group had a statistically higher 

eosinophilia contrasted to the control group in their 

prospective, cross-sectional work on 93 children, 51 of 

individuals with BA and 42 of healthy controls. In the 

current study, OPN was considerably greater in asthmatic 

group contrasted to control group (P values <0.001).  in line 

with our findings, El-Toraky et al. [15] demonstrated that 

OPN was considerably greater in asthmatic group ( P= 

0.0054) contrasted to control group ( p=0.04), respectively. 

Also, Akelma et al. and Toema et al. [18, 19] stated that 

OPN was considerably greater in asthmatic group compared 

to control group. In the current study, EMBP was 

considerably greater in asthmatic group contrasted to control 

group (P value= 0.003).  Rasheed et al. [20] found that the 

EMBP levels among individuals with various atopic 

illnesses (n=395) had been considerably greater in contrast 

to non-atopic healthy pediatric controls (n=410) (p<0.001). 

In addition, Lee provided evidence indicating the 

concentration of EMBP is increased in biological fluids of 

individuals suffering from asthma and other disorders 

related with eosinophils [21]. Our study revealed no 

correlation between OPN and EMBP (P value 0.170). Also, 

we found that the severity of asthma was not significantly 

correlated with OPN (P value 0.170) nor EMBP (P value 

0.120). in line with our findings, Toema et al. [19] stated 

that no association was existed among concentration of OPN 

and the severity of the disease.  Also, Nacaroglu et al. [22] 

observed no substantial difference among OPN levels and 

severity of asthma. In multiple logistic regression, our study 

revealed that OPN (OR=1.154, 95% CI= 1.021 -1.303, P 

value =0.007), EMBP (OR=1.017, 95% CI= 1.001 - 1.011, P 

value =0.013) and eosinophils (OR=7.254, 95% CI= 1.862 -

28.261, P value <0.001) were substantial predictors of 

asthma (P value =0.022 and 0.004 correspondingly) while 

WBCs was not a significant predictor. This study 

demonstrated that OPN can significantly predict asthma at 

cut off >10.86 (P value of <0.001, AUC of 0.914) with 

93.33% sensitivity, 86.67% specificity, 87.5% PPV, 92.9% 

NPV.  Also, we found that EMBP can significantly predict 

asthma at cut off >39.86(P value of <0.001, AUC of 0.702) 

with 86.67% sensitivity, 44.44% specificity, 60.9% PPV, 

76.9% NPV. El-Toraky et al. [23] revealed that at a cutoff 

point of 4.7 ng/ml OPN had 84% sensitivity and 60% 

specificity in prediction of pediatric BA. Nagiub et al. [24] 

reported that at cut off point >15.15 ng/ml with AUC 0.961, 

OPN can significantly predict asthma with sensitivity 

98.3%, specificity 92.7%, PPV 95.4% and NPV 94.7%. 

Rasheed et al. [13] reported that EMBP is a valuable tool for 

assessing the activity of AD, AR, or BA diseases. It can also 

be used to predict the progression of these atopic disorders 

in children. Additionally, EMBP levels in the blood were 

substantially higher in individuals with severe BA 

contrasted to those with mild to moderate BA (p < 0.05). 

Our findings found in multiple logistic regression 

(OR=7.254, 95% CI= 1.862 -28.261, P value <0.001) that 

eosinophilia could significantly predict asthma. Similar to 

our results,  Medrek et al. [25] demonstrated that blood 

eosinophilia, measured either by the percentage of 

eosinophils in the blood or the absolute count of eosinophils, 

is a widely utilized biomarker for predicting the T2 high 

asthma phenotype. 

 

3.1. Limitations of our study 

 

The sample size was relatively small. The work 

was in a single center. Therefore, we suggest conducting 

additional investigations with a larger sample size and 

follow-up are required to clarify the correlation between 

asthma severity and OPN and EMBP. Serum OPN and 

EMBP could be promising biomarkers in the diagnosis of 

bronchial asthma at various age groups. 

 

4. Conclusions 

 

The severity of asthma was not significantly 

correlated with OPN and EMBP. OPN can significantly 

predict asthma at cut off >10.86 (P value of <0.001, AUC of 

 OR P value 95% CI 

OPN (ng/ml) 1.154 0.007* 1.021 - 1.303 

EMBP (ng/ml) 1.017 0.013* 1.001 - 1.011 

Eosinophils (%) 7.254 <0.001* 1.862 – 28.261 

WBCs (*103 / µl) 0.774 0.298 0.478 - 1.254 
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0.914) with 93.33% sensitivity, 86.67% specificity. EMBP 

can significantly predict asthma at cut off >39.86(P value of 

<0.001, AUC of 0.702) with 86.67% sensitivity, 44.44% 

specificity. Serum OPN and EMBP could be good 

biomarkers in the diagnosis of BA in various age groups. 
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