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Summary

Food allergy is an immunoglobulin E-meditated 
reaction, to which the organism’s immune system 
reacts to a food allergen, recognizing it as harmful.
The study aimed to establish at what age cow’s milk 
protein allergy is manifested and determine the values 
of immunoglobulin E (IgE) and hemoglobin(Hb) in 
children with CMPA in Pleven region, Bulgaria. The 
study included 94 infants presenting with clinical 
manifestations of food allergy (age range 0 to 12 
months) from Pleven and Pleven region, consulted 
in 2017 by a pediatrician at the University Hospital 
Consulting Center in Pleven. Venous blood was 
collected to determine the IgE and Hb values. Chronic 
iron-de  ciency anemia could be the only clinical 
manifestation in children with CMPA. Out of all the 
children with CMPA, 17% had a pronounced anemic 
syndrome. The rest had normal Hb values. Anemic 
syndrome could have severe consequences for a 
growing child. Elevated IgE values were found in 
73% of the children tested. CMPA is frequently seen 
in infants. Early diagnosis of clinical manifestations 
and diet could prevent severe complications of 
allergy such as chronic diarrhea, chronic urticaria, 
and asthma.
Key words: food allergy, clinical manifestation, 
infants 

Introduction

Food allergy is an immunoglobulin E (IgE)-
meditated reaction, in which the organism’s 
immune system reacts to a food allergen, 
recognizing it as harmful. Some individuals, 
especially children under three years of age, 
have a genetic predisposition towards atopic 
illnesses and show an increased tendency 
towards developing food allergies [1, 2]. The 
frequency of atopy decreases with the increase 
of age, and older children and adults develop 
inhalation allergies more frequently. 

Animal proteins, egg whites, cow’s milk, 
 sh, seafood, soy, wheat, chocolate and nuts 

(almonds, peanuts) are among the leading 
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allergens in early childhood [3-5]. Cow’s milk 
protein allergy (CMPA) is the most common 
food allergy in infants. The diagnosis is usually 
made during the  rst 12 months after birth [6-
9]. The symptoms involve the skin, and the 
gastrointestinal and respiratory tracts. IgE-
mediated reactions are often of sudden onset and 

manifest as urticaria, angioedema, anaphylaxis, 
bronchospasm, atopic dermatitis, acute 
vomiting, gastroesophageal re  ux, and diarrhea 
or constipation (Table 1). Early recognition and 
prompt intervention are needed to restore normal 
growth and development in infants [2-5, 8].

Table 1. Symptoms of CMPA

Organ involvement Symptoms
Gastrointestinal tract Infantile colic, irritable

Vomiting
Regurgitation
Constipation
Blood in stool, iron de  ciency anemia
Unstable defecation

Skin Atopic dermatitis
Urticaria
Angioedema

Respiratory tract Chronic cough
Wheezing, bronchospasm

The purpose of the study was to  nd out at what 
age the manifestations of cow’s milk protein 
allergy occur and to determine IgE and Hb 
values in children with CMP  in Pleven region, 
Bulgaria.

Material and Methods

Study group included 94 infants aged 0-12 
months from Pleven and the region, who were 
referred by pediatricians to the University 
Hospital Consulting Center in 2017 on account 
of clinical manifestations of food allergy. 
Venous blood was collected to determine the 

IgE and Hb values in allergic children. Inclusion 
criteria were as follows: 

age – 0 to 12 months;
clinical manifestation of food allergy;
lack of congenital disease(s);
informed consent of parents. 
The data obtained were processed with 

Microsoft Excel and Statgraphics for Windows 
XP. 

Results

Out of all the surveyed children, 54% (n=53) 
were boys and 46% (n=43) were girls (Figure 1).

Figure 1. Gender distribution of infants with food allergy (%)
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CMPA occur d in the  rst 2-3 months after birth 
in the children studied. The mean age of onset of 
CMPA in our group was three months. 

Most of the children with CMPA (61%) 

Figure 2. Clinically manifested problems in children with CMPA (%)

had clinical symptoms of gastrointestinal tract 
problems, and 34% had dermatitis. Children 
with bronchial obstruction were 5% (Figure 2).

Chronic iron-de  cient anemia could be the only 
clinical manifestation in children with CMPA. 
Of all the children with CMPA, 17% had a 

pronounced anemic syndrome. The rest had 
normal values of hemoglobin. (Figure 3).

Figure 3. Distribution of infants with CMPA according to hemoglobin values (%)

Elevated IgE values were found in 73% of the 
tested children with an average value of 36.5IU/

ml (value range 18 to 115.6 IU/ml – IgE-
mediated allergy) – Figure 4.
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Discussion

Problems related to the skin and the 
gastrointestinal and the respiratory tracts are 
the most common clinical manifestations of 
allergy among infants [5, 7]. An elimination diet 
is crucial in diagnosing allergy to cow‘s milk 
protein. The reduction of clinical manifestations 
of allergy after removing cow‘s milk from the 
diet and their recurrence after a provocation is 
a de  nite sign of the allergy [8]. CMPA can 
be IgE-mediated and non-IgE-mediated. IgE-
mediated allergy has a rapid onset - from 20 
minutes to two hours. Laboratory tests showing 
elevated levels of speci  c IgE antibodies in 
the blood con  rm the diagnosis and serve as a 
prognostic sign of prolonged allergy [8-10]. The 
high levels of IgE we found in 2- and 3-month-
old children with cow’s milk allergy increases 
the risk of allergy to other foods.

Non-IgE-mediated allergy has a slower 
onset. This allergy is more often manifested 
with gastrointestinal problems such as 
gastroenterocolitis. This allergy is more dif  cult 
to diagnose due to cellular or a mixed immune 
response [9 -13].

All children diagnosed with CMPA were put 
on an elimination diet and were fed to protein 
hydrolyzate. The duration of the elimination 
diet period depended on the age, severity of the 
clinical symptoms, as well as on the results from 
the investigation for speci  c IgE antibodies [13, 
14]. 

Some authors recommend that the provocation 
test be repeated after at least three months after 
of removing cow’s milk proteins in cases of 
mild clinical manifestations and a negative 
test for speci  c IgE antibodies. However, they 
recommend at least a one-year elimination diet 
in children with high levels of speci  c IgE 
antibodies and severe allergic reactions [15-
18]. We recommended that the children we 
investigated be on an elimination diet until they 
completed the age of 12 months. 

If the second provocation test proves positive, 
a strict diet without milk proteins is advisable for 
six months to 12 months. If the control test with 
provocation shows the development of tolerance, 
cow’s milk is introduced into the child’s diet. 
Cow’s milk protein is gradually introduced into 
the diet with careful monitoring of the symptoms 
[1, 14-16]. Provocative diets are administered 
in the absence of symptoms and the exclusion 
of treatment with antihistamines. When 
children have a history of a recent anaphylactic 
reaction to cow’s milk, they should undergo an 
elimination diet up to 12 months of age, and then 
a provocation test is done in a hospital setting. If 
the child has no clinical manifestations, cow’s 
milk is introduced into the child’s menu.

Conclusions

In recent years, the incidence of cow‘s milk 
protein allergy in infants has been rising. 
Early diagnosis of clinical manifestations and 

Figure 4. Distribution of infants by IgE values 
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a dietary regime could prevent severe allergy 
complications - chronic diarrhea, chronic 
urticaria, and asthma. Elimination of the leading 
allergens from the infants’ diet is the leading 
principle of treatment for children with such 
allergy.
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