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ABSTRACT 

Background: Childhood asthma is the most frequent chronic non-communicable condition. Preschool and early 

childhood wheeze is common for many children. Asthma can be a lifelong problem for some children. Atopic asthma 

is the commonest based on gene–environment interactions identified by international research over the past 20 years.  

Objective: This study aimed to predict atopic bronchial asthma in children at risk.  

Methods: The present cross-sectional study was carried out on 50 asthmatic patients (29 males and 21 females). 

Apparently normal 20 children of comparable age, sex and socioeconomic status were taken as a control group. The 

patients were recruited from Otorhinolaryngology Clinics. They were suspected of atopic asthma with allergic rhinitis 

or repeated attacks of common cold or other risk factors. The study was conducted through the period from May 2021 

to December 2021. Results: Asthma was more prevalent in males in 2 groups with significant difference. There were 

significant differences between asthmatic groups regarding family history of atopic diseases, seasonal variations, serum 

IgE titer but non-significant regarding parasitic infestations, chest X-ray abnormalities and studied variables. There was 

significant positive correlation between serum IgE titer and attacks severity, history of atopy and eosinophilia but not 

with seasonal and diurnal variation. Conclusion: The presence of atopic diseases, family history of atopic diseases, high 

serum eosinophilic count and high serum IgE titer in children with asthma in early life was found to be predictive to the 

development of persistent asthma in adulthood.   
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INTRODUCTION 

Preschool and early childhood wheeze is a common 

occurrence for many children. The majority of children 

grow out of their asthma symptoms, but for some, it 

might be a lifelong problem. Families and physicians are 

looking for ways to anticipate the course of sickness in 

early children (1). There is a growing understanding that 

the long-term answer to the asthma epidemic rests in 

prevention rather than in the development of 

increasingly more sophisticated anti-inflammatory drugs 

for treatment of established disease (2). 

The most frequent kind of asthma, atopic asthma, is 

based on gene–environment interactions that have been 

identified by international research over the past 20 

years. Because current treatment techniques for children 

with asthma do not affect their long-term prognosis 

despite reducing symptoms and enhancing quality of 

life, a new strategy is required (3). The ideal grail of 

primary prevention is still an unattainable objective 

because of interactions that are still unknown. However, 

the progress that has been achieved in this area is 

sufficient to justify a more structured approach to early 

identification of high-risk children (4).  

Childhood asthma is the most frequent chronic non-

communicable condition. Recurrent wheezing is 

common in children, with estimates ranging up to 20%. 

Some children's wheeze subsides as they become older, 

while others develop lifelong asthma (5). Types include 

transient infantile wheeze, in which children have 

frequent episodes of wheezing for the first two to three 

years of life but rarely do so afterward, viral-associated 

wheezing, in which children typically have episodes of 

wheezing linked to respiratory viral infections but may 

not wheeze at other times (6),  and atopic asthma, 

characterized by wheezing in children who have become 

hypersensitive to aeroallergens with symptoms of atopy, 

such as dermatitis and rhino-conjunctivitis (7). 

Asthma that lasts throughout childhood and into 

adulthood is the biggest burden on families and the 

society, and hence is the primary goal of preventative 

program (8). While the word "persistent asthma" is often 

associated with the clinical stage of asthma, it is used 

here to refer to a condition that lasts from infancy into 

adulthood. Childhood asthma and sensitization to 

aeroallergens extend into adolescence,4–11 at least in the 

developed world, and in some circumstances even into 

early adulthood in certain situations (9). 

The present study aim was prediction of atopic bronchial 

asthma in susceptible children in early life. 

 

MATERIAL AND METHODS 

The present cross-sectional study was carried out 

on 50 patients with bronchial asthma disease, 29 males 

and 21 females with an age range 2-14 years. Apparently 

normal 20 children of comparable age, sex and 

socioeconomic status were taken as a control group. The 

patients were recruited from Otorhinolaryngology 

Clinics. They were suspected for atopic asthma with 

allergic rhinitis or repeated attacks of common cold or 

other risk factors as family history and other atopic 

diseases affection among the period from May 2021 to 

December 2021. 

Inclusion criteria: The children who have recurrent 

wheeze during early six years of life. The ability to 

perform the required spirometry maneuvers in an 

acceptable and reliable technique. 

Exclusion criteria: Children who had any clinical 

and/or laboratory evidence suggestive of other chest 

diseases and manifestations of heart failure clinically or 

subclinically. Children with eosinophilia due to any 
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parasitic infestations. Patients aged below six years were 

excluded from pulmonary function test. 

Children have been divided into two groups:  Group I 

Included fifty children with bronchial asthma (29 males 

and 21 females) and they were subdivided into: Group A 

consisted of children with suspected early onset 

bronchial asthma aged from 2-6 years of age (14 males 

and 11 females) with mean age of 2.94 ± 1.19 years. 

Group B included children with established bronchial 

asthma aged from 6-14 years of age (15 males and 10 

females) with mean age of 9.73 ± 2.39 years. Group II 

(control group) included twenty apparently normal 

children of comparable age, sex and socioeconomic 

status 9 males and 11 females aged from 2-14 years (10 

below 6 years and 10 above 6 years). 

  

All cases were subjected to the following: full history, 

clinical examination and investigations as absolute 

eosinophilic count, total IgE titer, complete blood 

picture, stool analysis, plain X-ray for chest and heart 

and pulmonary function test (for patients above 6 years). 

 

Ethical considerations:  

The study was approved by the Faculty's Ethics 

Committee of Shebin El-Kom teaching hospital. All 

the patients were informed about details of the 

study. Informed written consents were taken from 

all patients. This work has been carried out in 

accordance with The Code of Ethics of the World 

Medical Association (Declaration of Helsinki) for 

studies involving humans. 

 

Statistical Analysis 

     Analyses were carried out utilizing IBM-SPSS 

version 24. (May 2016). It was determined that Kristal-

Wallis and Wilcoxon's tests, as well as Spearman's 

correlations and logistic regression analyses, had 

statistical significance. Each variable was analyzed in 

accordance with the type of data it contained (parametric 

or not). If the P-values ≤ 0.05 we considered the results 

to be significant. 

 

RESULTS 

     Table (1) showed that asthma was more prevalent in 

males in both groups with significant difference. There 

was significant difference between asthmatic groups as 

regards family history of atopic disease but no significant 

difference as regards consanguinity. The table showed 

that there was significant difference between asthmatic 

groups as regards atopic diseases and seasonal variations 

but no significant difference as regards studied variables. 

 

Table (1): Patients basal characteristics 

 Groups P-value 

Group A (No %) Group B (No %) 

Gender 

Male 

Female 

 

14 (56.0) 

11 (44.0) 

 

15 (60.0) 

10 (40.0) 

< 0.05 

S 

Consanguinity Positive Negative 6 (24.0)  

19 (76.0) 

4 (16.0)  

21 (84.0) 

>0.05  

NS 

Family history of atopic disease Positive Negative 13 (52.0)  

12 (48.0) 

14 (56.0) 

11 (24.0) 

< 0.05  

S 

Atopic disease: 

 No atopy 

 Eczema  

Conjunctivitis  

Rhinitis 

 

12 (48.0)  

3 (12.0) 

1 (4.0 ) 

9 (36.0) 

 

9 (36.0)  

2 (8.0) 

0 (0.0) 

14 (56.0) 

< 0.05 

 S 

Severity of attacks: Mild 

 Moderate 

 Severe 

12 (48.0)  

9 (36.0) 

4 (16.0) 

12 (48.0)  

7 (28.0) 

6 (24.0) 

> 0.05 

 NS 

Seasonal variations:  

No seasonal variation Winter 

 Summer 

 Spring 

5 (20.0) 

14 (56.0) 

4 (16.0) 

2 (8.0) 

4 (16.0) 

11 (44.0)  

3 (12.0) 

7 (28.0) 

< 0.05 

 S 

Diurnal variations:  

No diurnal variation  

Night 

Morning 

 

7 (28.0) 

13 (52.0) 

5 (20.0) 

 

9 (36.0)  

9 (36.0)  

7 (28.0) 

 

> 0.05 

 NS 

Precipitating factors of attacks: 

No precipitating factors  

Infections  

Odors and food 

 

5 (20.0)  

18 (72.0)  

2 (8.0) 

 

3 (12.0)  

17 (68.0) 

 5 (20.0) 

 

> 0.05 

 NS 

Total 25 (100.0) 25 (100.0)  
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There was significant difference between asthmatic group (A) and controls as regards BMI but there was no 

significant difference in group (B) as shown in table (2). 

 

Table (2): Patients’ BMI 

 

Studied 

variables 

Studied groups Number Mean ± SD P-value 

Body mass 

index (BMI) 

Group A Control 

group 

25  

10 

12.06 ± 1.62 10.35 ± 1.2 < 0.05  

S 

Group B Control 

group 

25  

 10 

18.67 ± 5.96 16.48 ± 2.51 >0.05  

NS 

There was significant difference between studied groups as regards hemoglobin and leucocytic and eosinophilic counts. 

 

Table (3): Laboratory results of included subjects. 

Studied variables Number Mean ± SD p – value Tamhane Post Hoc 

p-value 

Hemoglobin gm/dl: 

- Group A 

- Group B  

- Control group 

 

25 

25  

20 

 

11.2 ± 1.42 

10.1 ± 1.6 

12.1 ± 3.4 

< 0.05 

 S 

 

P1= > 0.05  

P2= < 0.05* 

P3= < 0.05* 

Leucocytic count c/mm³: 

 -Group A  

- Group B  

- Control group 

 

25  

25  

20 

 

11.9 ± 2.3 

12.2±3.1 

3.14±3.01 

< 0.05 

 S 

 

P1= < 0.05* 

P2= > 0.05 

P3= < 0.05* 

Esinophilic count%:  

- Group A  

- Group B  

- Control group 

 

25  

25  

20 

 

5.01±1.11 

9.88±2.09 

3.1 ± 0.97 

 

< 0.05 

 S 

 

P1= < 0.05* 

 P2= < 0.05* 

 P3= < 0.05* 

  P1: between asthmatic group A and asthmatic group B | P2: between asthmatic group A and control group | P3: between 

asthmatic group B and control group. 

 

There was significant difference between studied groups as regards eosinophilic count (Table 4). 

 

Table (4): Eosinophilic count in the blood 

Eosinophils Group A 

No % 

Group B 

No % 

Controls  

No % 

P-value 

Positive >5% Negative<5% 10 40.0 

15 60.0 

17 68.0  

8 32.0 

0 0.0  

20 100.0 

< 0.05  

S 

Total 25 100.0 25 100.0 20 100.0  

 

There was non-significant difference between studied groups as regards parasitic infestations in stool. Table (5) 

showed that there was significant difference between studied groups as regards the history of atopic diseases. 

 

Table (5): History of atopic diseases 

 Group A 

No % 

Group B 

No % 

Controls  

No % 

P-value 

Parasitic infestations in stool 

Positive  

Negative 

3 12.0  

22 88.0 

2 6.0 

23 94.0 

5 25  

15 75 

> 0.05 

 NS 

Atopic Diseases 

No atopy 

 Eczema Conjunctivitis 

 Rhinitis 

12 48.0 

3 12.0 

1 4.0 

9 36.0 

9 36.0 

2 8.0 

0 0.0 

 14 56.0 

14 80.0 

1 5.0 

0 0.0 

3 15.0 

< 0.05 

 S 

Total 25 100.0 25 100.0 20 100.0  

 

There was significant difference between studied groups regarding serum IgE titer (Table 6). 
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Table (6): Serum IgE titer 

Studied variables Number Mean ± SD P-value Tamhane Post Hoc 

p-value 

IgE titer IU/ml:  

- Group A  

- Group B  

- Control group 

 

25 

25  

20 

 

106.02±13.35 

302.7 ± 27.98 

44.2 ± 4.3 

 

< 0.05  

S 

 

P1= > 0.05  

P2= < 0.05* 

 P3= < 0.05* 
P1: between asthmatic group A and asthmatic group B | P2: between asthmatic group A and control group | P3: between asthmatic 

group B and control group. 

 

There was significant positive correlation between serum IgE titer and severity of attacks, history of atopy and 

eosinophilia but no significant correlation with seasonal and diurnal variation (Table 7). 

 

Table (7): Association between serum IgE titer and subjects variables 

Studied variables IgE titer P-value 

High titer No % Within Normal 

No % 

Severity of attacks: Mild 

 Moderate 

 Severe 

3 (21.4) 

 7 (50.0)  

4 (28.6) 

9 (81.8) 

 2 (18.2) 

 0 (0.0) 

 

< 0.05 

 S 

Seasonal variation: No seasonal 

variation Winter  

Summer  

Spring 

 

0 (0.0)  

9 (64.3) 

 4 (28.6)  

1 (7.1) 

 

5 (45.5) 

 5 (45.5) 

 0 (0.0)  

1 (9.0) 

> 0.05 

 NS 

Diurnal variation:  

No diurnal variation Night  

Morning 

1 (7.1) 

 8 (57.1) 

 5 (35.8) 

6 (54.5)  

5 (45.5)  

0 (0.0) 

 

< 0.05 

 NS 

History of atopy: 

 No history of atopy Eczema 

Conjunctivitis 

 Rhinitis 

 

4 (28.6) 

2 (14.3)  

1 (7.1)  

7 (50.0) 

 

8 (72.7) 

 1 (9.1)  

0 (0.0)  

2 (18.2) 

 

< 0.05 

 S 

Esinophilia:  

Positive 

 Negative 

 

9 (64.3) 

 5 (35.7) 

 

4 (36.4)  

7 (63.6) 

< 0.05 

 S 

There was no significant difference between studied groups concerning chest X-ray abnormalities (Table 8). 

 

Table (8): Chest X-ray abnormalities in studies groups 

Chest X ray Group A 

No % 

Group B 

No % 

Controls  

No % 

P-value 

Bronchovascular marking  

Hyperinflation  

Normal 

3 (12.0)  

2 (8.0)  

20 (80.0) 

9 (36.0)  

4 (16.0)  

12 (48.0) 

0 (0.0)  

0 (0.0)  

20 (100.0) 

 

> 0.05 

 NS 

Total 25 100.0 25 100.0 20 100.0  

Pulmonary function test of asthmatic group of 6 years showed children with normal pulmonary function test 5 (20%), 

with mild obstruction 11 (44%), moderate obstruction 6 (24%) and severe obstruction 3 (12%) as shown in table (9). 

 

Table (9): pulmonary function test of asthmatic group 

Variables Normal Mild obstruction Moderate obstruction Severe obstruction 

Mean FVC% 97.87 93.75 90.10 86.35 

MeanFEV1% 96.77 84.34 75.65 64.32 

FEV1/FVC%  89.12 76.85 68.39 57.56 

Mean PEF % 75.97 70.13 64.96 59.60 

Total 5 11 6 3 

% 20 44 24 12 



https://ejhm.journals.ekb.eg/  

 

3087 

DISCUSSION 

In our study, regarding anthropometric 

measurements we found that in group (A) the BMI was 

12.06 ± 1.62, which was statistical significant compared 

to control. From the history most of them were obese or 

may be due to use of corticosteroids as line of treatment 

in our patients. In group (B), they had higher mean BMI 

(18.76 ± 5.96), but was not statistically significant 

compared to control. This is in agreement with Bonato 

& Matteo (10) who demonstrated that the prevalence of 

obesity among children with asthma is exceedingly high, 

and it is likely to increase the chance of developing 

asthma in the first place. On the other hand, Turturice 

& Benjamin (11) demonstrated that the prevalence of 

obesity in asthmatic kids was neither a risk factor for 

asthma nor a role in its severity, and that the prevalence 

of obesity in the control population was not significantly 

different and that obesity and atopy have no connection. 

As regards clinical picture of asthma in 

asthmatic groups, in group (A) 36% had allergic rhinitis, 

12% had eczema and 4% had allergic conjunctivitis and 

in group (B) 56% had rhinitis, 8% had eczema. By 

comparing with control group this difference was 

statistically significant. Also, the most common allergic 

association in both asthmatic groups was allergic 

rhinitis. Ravn & Nina (12) found that atopic dermatitis 

constitutes a risk for asthma, but only when associated 

with allergic sensitization. But, Korhonen & Päivi (13) 

found that atopic dermatitis does not constitute a risk for 

asthma, but only when associated with allergic 

sensitization. 

In regard to precipitating factors of asthma, 

there were 72% in group (A) and 68% in group (B) were 

due to viral infections. About 8% in group (A) and 20% 

in group (B) were due to odors and food allergy. As 

previously reported by Mikhail et al. (14) severe asthma 

attacks in children older than 2 years of age are 

frequently accompanied by respiratory viral infections. 

This finding is in line with our study. But there was 

disagreement with Ozdemir et al. (15). 

As regards laboratory data, the present study 

showed that 40% from patients in group (A) and 68% in 

group (B) had high serum absolute eosinophilic count 

(>5%). Allergic inflammation is associated with marked 

infiltration of eosinophils in affected tissues. This is in 

agreement with the work of Shareef et al. (16) where 

eosinophils were found to be essential elements of 

inflammation in asthmatic airways, and that permanent 

airway reactivity may result from inflammation and 

eosinophilic activation. In contrast, Kuruvilla et al. (17) 

found that individuals can have severe and chronic 

asthma without eosinophilic inflammation, as well as an 

aggravation of asthma without a rise in eosinophilic 

inflammation. 

Our study showed that both asthmatic groups 

had high total leucocytic count than control group and 

this was significant difference. The mean in group (B) 

(12.200c/mm³ ± 3.61) was higher than in group (A) 

(9.000c/mm³ ± 2.3). Individual inflammatory pathways' 

involvement to the host's response to respiratory 

discussion 90 viruses (e.g., respiratory syncytial virus) is 

unclear, as demonstrated by Li et al. (18). Chen et al. (19) 

found that, neutrophil inflammation did not explain 

current asthma or asthma activity. 

Concerning parasitic infestations in stool, there 

were 3 patients in group (A) and 2 patients in group (B) 

had parasitic infestation like Entropies vermicularis and 

Ascaris lumbericoides (they had normal serum 

eosinophilic count). This agrees with Xing et el. (20) who 

found that children with high load infestation were five 

times more likely to have bronchial hyperresponsivness 

than children with low load or no infestation. 

In regard to serum immunoglobulin E titer, our 

study found that both asthmatic groups had high IgE titer 

and was higher in group (B) (302.7 IU) than in group (A) 

(106.02 IU), which was statistically significant. This is 

in agreement with Joubert et al. (21) who found that 

evidence suggests that quantitative measures of atopy, 

especially cumulative titres of IgE specific for perennial 

inhalant allergens, provide more assessments of atopy-

associated risk. 

In our study we found that, there was 

significant positive correlation between serum IgE titer 

and severity of attacks, history of atopic diseases and 

serum eosinophilic count in asthmatic groups as follows: 

In group (A) 14 patients who had high IgE level showed 

that 50% had moderate asthmatic attacks, (64.3% in 

winter and 57.1% at night), 50% had rhinitis and 64.3% 

had eosinophilia. In group (B) 16 patients who had high 

IgE level showed that: 37.5% had moderate and 37.5% 

had severe attacks (50% in winter, 35.7% at night and 

35.7% at morning), 64% had rhinitis and 62.5% had 

eosinophilia. This agrees with Hameed et al. (22) who 

found that serum IgE level is a good predictor of allergy 

in children. It is influenced by exposure to passive 

smoking, cold, pollens and pets and is associated with 

serum eosinophilia. 

As regards chest X-ray in our study, there were 

increased bronchovascular markings and hyperinflated 

chest in group (B) in 36% and 16% respectively and 12% 

and 8% in group (A). This difference had no statistical 

significance. So, chest X-ray are often needed to exclude 

other possible diagnosis or complications as lung 

atelectasis or pneumonia. It is possible to measure 

airflow restriction using pulmonary function testing. 

Spirometry is the gold standard for diagnosing asthma in 

patients. We only performed pulmonary function testing 

on asthmatic patients (B) in our study since spirometic 

tests have proven problematic. Validity and repeatability 

have been deemed substantially reduced as in 

Sirazitdinov et al. (23). 

Regarding pulmonary function tests in our 

study, 20% showed normal tests, 44% showed mild 

obstruction, 24% showed moderate obstruction and 12% 

showed severe obstruction. The mean values for forced 

vital capacity (FVC), forced expired volume in 1 sec 
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(FEV1) and FEV1/FVC ratio were respectively 97.87%, 

96.77% and 89.12%. 

This is in agreement with, Proboszcz et al. (24) 

who reported that FVC, FEV1 FEV1/FVC ratio and 

forced expiratory flow (FEF) were 92.7, 92.2, 85.3 and 

78.0 percent predicted, respectively. 77% of FEV1 

values were ≥ 80%, 18.6% were between 60-80% and 

3.1% were <60%. 

Similarly Sason et al. (25) found that 57.45% of 

children showed normal pulmonary function tests, 

30.38% showed mild obstruction, 19.5% showed 

moderate obstruction and 1.6% showed severe 

obstruction. 

 

CONCLUSIONS  
The presence of atopic diseases, family history of 

atopic diseases, high serum eosinophilic count and high 

serum IgE titer in children with asthma in early life was 

found to be predictive to the development of persistent 

asthma in adulthood. 
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