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  ABSTRACT  

BCG, Children, IgE, Scar, Vaccine.  Fifteen from each of the study groups selected on the bases of simple 

random sampling were blood collected and sera saved. Total IgE assay 

was done to each serum in duplicate for each of the individuals forming 

these test groups using the ELISA IgE Kit. Minimum IgE concentrations 

for the BCG vaccine groups were found to be lower than that of the 

nonvaccine control group. This may be attributed to the presence of a 

tolerogenic epitope ensemble within the BCG antigenic structure. BCG 

vaccine groups were showing higher IgE concentration means than the 

control groups. A finding which can be attributed to the presence of 

atopic allergenic epitope in BCG structure The non-scar bearing BCG 

vaccinee was showing higher IgE concentration means than those of scar 

bearing BCG vaccinee. Though these higher mean values may be 

statistically non-significant. BCG scar fading may be due to the waning 

of responsible cytokine responses in scar formation as the time post-

vaccination prolonged. BCG vaccination in childhood initiates variable 

degrees of  IgE responses among vaccine. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

The spectrum of human immune responses to tuberculus infection was of an innate, cross-road, and 

adaptive types. The nature of this infection's immune responses were humoral, cellular, and both humoral 

and cellular T cell responses. The operable and protective immunity is the T cellular type [1- 4]. The 

allergic responses start with; immediate atopic, immune complex, and delayed-type hypersensitivity DTH 

[5], [6]. The potency of such responses is affected by; age, sex, and/or the co-existing subnormal or 

abnormal chronic health conditions [7]. Molecular mimicry of M. tuberculosis antigenic epitopes with the 

host tissue cell antigenic epitopes may pose an autoimmune response [8- 10]. On chronicity, however, 

patients may present a case of gross clinical or cellular anergy [11- 13]. Tuberculosis infection immune 

responses versus BCG vaccine immune responses may similar but practically and logically not identical 

since all virulence factors and virulence-associated antigens are involved in the infection state but the 

vaccine case virulence-associated antigens were inactivated, attenuated, and/ or ignored upon vaccine 

preparation processes [1- 13]. Thus, in the case of BCG vaccinee children, they may express variable 

degrees of immune, allergic, and/or autoimmune conditions than both infection and vaccination in 

adulthood [14]. Atopic Humoral IgE responses have been reported in BCG vaccinee [15], [16] The 

objective of the present communication was to measure childhood IgE responses in BCG vaccinees and 
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non-vaccinees. 

 

2. MATERIALS & METHODS 

The research plan setting was by implementing information case sheets covering demographic-oriented 

questions to be answered during the subject child interview by the pediatrician of the research team together 

with the subject's consent before being the information sheet filled. The daily attendance of AL-Qadisiah 

Maternal and Child Disease Hospital where the population, from which 90 children were selected as the test 

group. The child with comorbidities and genetic diseases were excluded from the study group. The group 

was assorted into three sub-categories; 1- Thirty Normal subjects as control, 2-30 normal non-BCG-scar 

bearing normal subjects and 3-30 normal BCG scar-bearing subjects. The scar size to the nearest 

millimeters was measured and together with the subject age obtained. Fifteen subject from each of these 

sub- categories were selected by simple random sampling then blood collected from the child fore arm 

muscle in a blood collecting tubes then sera saved in freezing till use for IgE determination using ELIZA 

determination kit [Following manufacturer instruction]. Bio-metery was done as in using SPSS and [17]. 

 

3. RESULTS 

 

3.1 Individual IgE Response Variations 

The scatter diagram Figure-1 was showing the extent to which IgE concentration in normal child do variate. 

The individual IgE concentrations were clustered around 200-300 and 350-450 pg/ml in the controls. While, 

the scatter diagram for then on BCG scar bearing vaccinee concentration were clustered around 900 to 

1200.Though the scar bearing BCG vaccinee the IgE concentrations were clustering around 200 to 400 and 

970 to 1200. Finally, the allover vaccinee clustering were 300-550 and 900-1200. 

 

 
Figure 1: IgE concentration in normal no vaccinated children and normal vaccinated children 
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Figure 2: Normal Distribution of IgE concentration in normal non-vaccinated children and normal 

vaccinated. 

 

 
Figure 3: Comparison means of IgE level between Vaccinated children and non-vaccinated. 

 

3.2 Herd IgE Response Variations 

Basically, minimum, mean, median and range of IgE concentrations were measured and depicted in Table 

(1), the minimum IgE concentration for the overall of the BCG vaccine were lower than that of the normal 

non-vaccinee subjects. Mean IgE concentrations in vaccinated were higher than that of normal subjects. The 

statistical significance for the differences were significant up to P 0.08 but not up to P 0.05. The herd IgE 

responders were showing three response fractions; The low, the medium and the high responders Table (2). 

 

3.3 IgE versus BCG Vaccination In Childhood 

Findings in the paragraph 1 and 2 indicated that BCG vaccination induces IgE antibody responses in 

vaccinated child. BCG vaccinated child have higher IgE responses than non –vaccinated. BCG –IgE child 

herd responses were basically as that of infection induced immunity. Lower limits of BCG vaccinated child 

IgE responses were lower than the lower limits of non-BCG vaccinated child. This may be ascribed to the 

limits of exposure to the environmental allergens. 

 

Table 1: IgE concentration individual Variations among BCG vaccinate child and controls. 

Statistical 
features 

Normal Subjects-
Controls 

Non-Scar-BCG 
vaccinated 

Scar-BCG 
vaccinated 

Overall BCG 
vaccinated 

Minimum 157.3 66.3 61.55 61.55 

Mean 355.733 645.05 511.65 578.35 
Median 1078.55 205.05 664.8 1000.3 

Maximum 1078.55 1081.05 1200 1200 

Range 157.3-1078.55 66.3-1081.05 61.55-1200 61.55-1200 

 

Table 2: IgE Herd Responses among BCG Vaccinated and non-vaccinated control child 

Herd BCG- 

vaccination status 

Low IgE  

Responders 

Moderate IgE 

Responders 

High IgE Responders 

Normal un-vaccinated 157-200 202-414 415-1078.55 

Non-Scar Bearing 

Vaccinated 
66.3-108 109-253 254-1200 
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Scar Bearing 

Vaccinated 
61.55-183 184-376 377-1200 

Overall Vaccinated 61.55-183 184-376 377-1200 

 

 
Figure (4): Pediatric responded to BCG via IgE level 

 

4. DISCUSSION 

The lower limits of IgE concentration among BCG vaccinated subjects were lower than that of non-

vaccinated child subjects. This may be interpreted on the bases of BCG antigenic epitopes may include   a 

lower limits toleragenic epitope [18- 20]. BCG vaccination both with and without scar raised up the IgE 

responses [15], [16]. Environmental allergenic exposure also induce base-line allergenic responses but 

lower than that of BCG vaccinated child, Table-1. BCG enhances IgE allergenic median and maximum 

concentration values and the differences were statistically significant up to P 0.08. Thus, BCG as shown 

from these results is multi-epitopic vaccine including; low limits toleragenic and/or immunosuppressive T 

reg. inducing epitope, atopic allergenic IgE mediating epitope [8- 20]. 

 

Non-BCG vaccinated control child subjects have shown three herd allergenic responder fractions, Table (2). 

Herd allergenic plot of Gaussian distribution curve, Figure (2). Both BCG vaccinated groups have shown 

allergenic herd plots of skewed distribution types, Figures (4) [21], [22]. Thus, in conclusion, one may sun-

up the findings as; Exposure to environmental allergen raises IgE allergenic responses in a normal child. 

BCG vaccinated children initiated higher IgE allergenic responses than non-vaccinated children [15], [16]. 

BCG does contain lower limits tolerogenic and/or, immunosuppressive epitope, and allergenic IgE 

mediating response epitopes [18- 20]. 

 

5. CONCLUSION 

Baseline IgE levels in control child subjects were indicating environmental allergen induced IgE responses. 

BCG vaccination did an increment shift in IgE concentration levels representing a state of BCG induced 

humoral immune conversion. 
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