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Abstract 

Food safety is an important issue of public health in veterinary medicine due to its direct connection with human 

health. The aim of this study was to evaluate hematological changes and IgE levels in the blood of children with 

cow milk allergy (CMA) who showed clinical signs and compare them with healthy children. 200 children 

participants aged 6–12 months divided into two groups. Group I consisted of 100 children with history for CMA, 

children suspected of having CMA were diagnosed through the history of the child's health condition as well as 

the parents, in addition to clinical symptoms and an immunoglobulin test IgE to detect the presence of allergy, 

Healthy children were 100 in number selected for the control group who did not show any symptoms of food 

allergy. The current study showed that there were  significant increases in the number of white blood cells (10.82 

±1.69-8.10±2.77, p<0.0001), platelets (348±79.73-295±29.69,p<0.0001), lymphocytes (41.09±11.90-34.60±4.76, 

p=0.0006), monocytes (3.36±0.454-2.7±0.447, p<0.0001), eosinophil's (4.58±0.982-1.38±0.358, p<0.0001) and 

the amount of hemoglobin (9.66± 0.73-10.9± 0.27, p<0.0001) between the CMA group and the control group, as 

well as examining the total IgE, a significant difference was found (26.8±11.07-78.6±32.8, p<0.0001). The study 

reveals that cow milk protein may cause food allergy in infants fed cow milk due to increases in the levels of 

allergy indicators, such as IgE and white blood cells. 
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Introduction  

Nutrition has a substantial impact on a child's 

overall healthy growth due to the presence of nutrients 

and energy (1). Cow's milk allergy (CMA) may induce 

food allergy in infants. The diagnostic confirmation 

may involve history, physical examination, elimination 

diet technique, skin allergic tests, IgE serum tests, and 

food challenges (2). CMA is induced by the immune 

system to a proteinous compound in the milk. Casein 

and whey proteins are among these proteins; cow milk 

allergy (CMA) can be further subdivided into IgE and 

non-IgE (primarily cellular) mediated varieties. Despite 

the fact that IgE-mediated responses are readily 

identified by dependable diagnostic methods (3). From 

mild symptoms such as hives to severe symptoms such 

as anaphylaxis, milk allergy reactions can affect 

anyone. Children with elevated blood levels of cow's 

milk antibodies are more likely to continue to be 

allergic  (4). Depending on the underlying cause, CMA 

symptoms and signs vary considerably. Early reactions 

can be recorded, such as anaphylaxis, acute 

angioedema, urticaria, and iron deficiency anemia. Late 

reactions can be manifested, such as atopic dermatitis, 

gastrointestinal pain, and diarrhea (5). Most children 

with CMA develop tolerance to the proteins in cow's 

milk, but in some cases the allergy symptoms persist 

for many years. Since they do not accurately reflect 

inflammatory processes, the established parameters for 

treating this condition are of limited utility. The aim of 

this study was to evaluate hematological changes and 

IgE levels in the blood of children with CMA who 

showed clinical signs and compare them with healthy 

children. 

Methods 

Ethical approval and Collection of Samples   

After obtaining ethical approvals from the 

General Administration of Samawah Governorate 

Health and informed consent from the patients, this 

retrospective case control study was conducted on 200 

children participants aged 6–12 months divided into 

two groups. Group I consisted of 100 children with 

history for CMA, confirmed via the history of the 

child's health condition informed by the parents, in 

addition to previous clinical and laboratory diagnosis 

performed by medical specialists. Group II consisted of 

healthy children that were 100 in number selected for 

the control group who revealed no food allergy by 

utilizing the same diagnosis confirmation followed in 

the Group I. Each participant had 5 milliliters of venous 

blood drawn, which was divided as follows: Two 

milliliters (ml) were immediately placed in an EDTA 

tube for complete blood count, while the remaining 

three milliliters (ml) were placed in a plain tube, 

allowed to clot for 30 minutes at room temperature, and 

then centrifuged for 10 minutes at 4000 rpm to separate 

the serum. The separated serum was then divided into 

several aliquots and stored at 80°C until the time of 

assay. 

Assay techniques 

Using the Sysmex automatic blood counter 

(Japan(. The immunoglobulin IgE was tested by an 

automatic test device from Hipro company (China). 

Statistic evaluation 

SPSS v20 (SPSS Inc. Chicago, IL, USA) was 

utilized to analyze the data. Mean ± SD was employed. 

The p value for significance was determined as p<0.05.  

 

Results 
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The results showed that there was a significant 

difference between the group infected with CMA and 

the control group in the numbers of white blood cells, 

and they were in higher quantities than the control 

group, as shown in Table (1). The affected group also 

recorded high statistically significant differences in the 

values of WBCs (10.82 ±1.69-8.10±2.77, p<0.0001), 

platelets (348±79.73-295±29.69, p<0.0001), 

lymphocytes (41.09±11.90-34.60±4.76, p=0.0006), 

monocytes(3.36±0.454-2.7±0.447,p<0.0001), and 

eosinophil (3.36±0.454-2.7±0.447,p<0.0001). While 

the affected group recorded a slight statistically 

significant decrease in the value of RBC (4.54±0.311-

4.88±0.233, p<0.0001), In addition, there was a 

significant decrease in the values of hemoglobin in the 

blood (9.66± 0.73-10.9± 0.27, p<0.0001) and 

neutrophils (59.2 ±10.76-62.6±7.30, p=0.0674), as 

shown in Table 1. There was a clear increase with a 

statistical difference in the values of total IgE in the 

blood in the group with CMA as shown in Table (2). 

 

Table 1: Laboratory complete blood parameters of cow milk allergy group and healthy children. 

Laboratory parameter 
Clinically diagnosed cases 

(n=100) 
Control (n=100) P value 

WBC (103/ µL) 10.82 ±1.69A 8.10±2.77B <0.0001 

RBC(106/µL) 4.54±0.311B 4.88±0.233A <0.0001 

PLT (103/µL) 348±79.73A 295±29.69B <0.0001 

HGB g/dL 9.66± 0.73B 10.9± 0.27A <0.0001 

Neutrophils % 59.2 ±10.76A 62.6±7.30A 0.0674 

Lymphocytes % 41.09±11.90A 34.60±4.76B 0.0006 

Monocytes % 3.36±0.454A 2.7±0.447B <0.0001 

Eosinophil % 4.58±0.982A 1.38±0.358B <0.0001 

Basophils % 0.54±0.164A 0.48±0.118A 0.0383 

Mean ± SD 

 

Table 2: Diagnostic validity of total IgE (IU/ml) in the CMA group and the control group 

 

Groups Total IgE levels (IU/ml) 

Control (n=100) 26.8±11.07A 

Clinically diagnosed cases(n=100) 78.6±32.84B 

Test of 

significance 

t = 11.3889 

P value <0.0001 

 

Discussion 

The current study worked to prove the presence 

of statistically significant changes in the values of 

blood analysis for children with CMA compared to a 

control group that did not show clinical signs, Infants 

may experience a wide variety of symptoms from 

CMA, all of varying severity [7-11]. The results of the 

current study showed a statistically significant increase 

in the percentage of WBCs and eosinophil's This is 

consistent with results of Sommanus et al., (12) and 

Beşer et al., (13). The clinical relevance of eosinophilia 

in infants with milk allergy is not clear because the role 

of eosinophilia in infants is not fully known (14). The 

results also indicated a statistically significant decrease 

in the percentage of red blood cells and the percentage 

of hemoglobin This agreed with the results of (15,16). 

When severe iron deficiency anemia (IDA) occurs in 

children, it is linked to hypoalbuminemia and may be 

brought on by consuming too much cow's milk. 

Although the exact mechanism of this illness is not 

known, it appears to develop separately from CMA. 

The differential diagnosis for kids who have edema and 

iron deficiency anemia symptoms should include 

enteropathy with protein loss linked to excessive cow's 

milk consumption (17). The results also indicated a 

statistically significant increase in the IgE test in 

average 78.6±32.84, which is characteristic of allergy, 

in the milk allergy group, compared to the control 

group 26.8±11.07, whose values were within the 

normal limits, In the current research, a positive 

association was found between total serum IgE and 

milk allergy, this agreed with the results of (18,19). The 

assessment of total IgE is now only regarded as an 

additional diagnostic tool for allergic disorders due to 

its limited sensitivity and specificity and cost (20). 

 

Conclusion 

The study reveals that cow milk protein may cause food 

allergy in infants fed cow milk due to increases in the 

levels of allergy indicators, such as IgE and white blood 

cells. 
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