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ABSTRACT

Cow’s milk allergy is the most common food allergies in toddlers. Therapeutic approach of cow’s milk allergy consists 
of eliminating milk and its derivatives from the diet or specific oral tolerance induction. Use of an elimination 
diet deprives children of the nutrients and minerals they need for harmonious physical development. Specific oral 
tolerance induction is an alternative treatment option to gradually expose children to the food that is causing the 
allergy and let their bodies adapt, so that children can still get the beneficial nutrients. 

INTRODUCTION

Milk is an important source of energy and calcium content and 
plays prominent role in growing of young organism [1-7]. The 
assessment of anthropometric measurements represents a key point 
of nutritional assessment, because growth is a sensitive indicator of 
adequate intake of energy and proteins [8,9].

Most studies have shown the prognosis of developing tolerance 
to cow's milk to be favourable, with the majority outgrowing their 
allergy throughout childhood and early adolescence. However, a 
minority of milk-allergic children become milk-allergic, and they 
can develop atopic march, which classically begins with atopic 
dermatitis, and progresses to IgE-mediated food allergy, asthma, 
allergic rhinitis [10]. Persistent cow’s milk allergy may become 
heavier with significant psychological and nutritional implications 
[11,12].

An ingestion of milk products is solely a marker of effective specific 
oral tolerance milk induction [13].

CASE REPORT

Patient history

A 2-year-old girl had been born from a first pregnancy. The neonatal 
period passed without any complications. Manifestations of atopic 

dermatitis began to appear at the third month of life. Approximately 
at that time, the infant was introduced to milk formula and showed 
adaptation to it. A paediatrician appointed complex treatment and 
replaced the formula with complete hydrolysed protein; the infant’s 
condition was stable. At 1 year of age, the parents ceased feeding 
this mixture. They changed the diet and began feeding vegetables, 
fruits, cereals, meat and a small amount of dairy products.

At the age of 1.5 years, the child was given porridge cooked with 
cow’s milk. After 4 hours, she experienced continual abdominal 
pain with the appearance of an isolated, spotted and popular rash. 
At this time, the girl was with her grandmother but a possible 
association between her condition and milk porridge had not been 
considered. The girl continued to consume dairy products and was 
given symptomatic anti-histamine treatment. On the 5th day, she 
was anxious and developed a generalized and itching rash on her 
body (Figures 1 and 2). With these symptoms, she was taken to a 
paediatric hospital. 

After careful analysis of the child’s diet over the previous 3 days, 
the doctor appointed a dairy-free diet and gave complex therapy 
that included glucocorticoids, antihistamines and enter sorbents. 
The condition of the girl was stable for 3 days during her hospital 
stay.

The recommended home care was a diet of dairy-free products, 
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a course of antihistamines and use of topical emollients with 
frequent examinations at the hospital.

Allergology 

The child was examined at age 2 years and 1 month and her 
condition was close to satisfactory. There were no rashes but dryness 
of the skin was noted. A repeated rash appeared periodically but 
regressed after a short course of antihistamines. The cause of the 
rash according to the parents is the consumption of dairy products. 
But the question remains unanswered: Why doesn’t the rash always 
appear after ingesting milk if it depends on milk?

Skin prick test results after the examination were: histamine 4 × 4 
mm, control 2 × 2 mm, cow’s milk casein 6 × 7 mm (positive), egg 
white 2 × 2 mm, egg yolk 2 × 2 mm, and wheat 2 × 3 mm.

Diagnostic procedures were performed during remission. The 
results of skin prick test: histamine 4 × 4 mm, control 2 × 2 mm, 
cow’s milk casein 6 × 7 mm (positive). 

Total IgE–340 kU/L. A comprehensive allergen screening (ALEX 
Allergy test) provides a clear picture of the patient’s sensitisation 
profile to milk and its components: Bos d 4 (α-Lactalbumin)–1.26 
kUA/L, Bos d 5 (β-Lactoglobulin)–5.2 kUA/L, Bos d 8 
(Casein)–1.93 kUA/L.

Oral food challenge test

Four weeks before the challenge test was performed, the product 
(milk and its derivatives) was eliminated from the diet. Drugs that 
may affect the response to the test were discontinued, such as 
antihistamines (for 10 days) and glucocorticosteroids (for 3 weeks). 

The open oral food challenge test was performed to confirm the 
diagnosis of cow's milk allergy. Cow’s milk was gradually offered in 
portions up every 15 minutes to the onset of symptoms (Table 1). 
The challenge test was discontinued when the patients developed 
pathologic symptoms (skin and gastrointestinal) [14].

The oral tolerance test was ended by consuming a total of 74,8 ml 
of milk (2,0944 g of protein). The child was given an antihistamine 
(first generation) and dexamethasone.

The recommendation for everyday milk consumption is 10 ml 
(0.28 g) of protein, which does not cause clinical symptoms. In the 
absence of exacerbation of any symptoms, a gradual increase in 
volume of the product under the control of a physician is planned 
within 2 months. Thus, an oral tolerance test provided the reason 
why this girl does not always develop symptoms after consuming 
milk or dairy products. That is why it is recommended to use 10 ml 
of milk daily in order to create tolerance to this product.

It is known that before making any correction to the diet it is always 
necessary to assess the physical development of the child, which will 
directly depend on the recommendations for the diet. We analysed 
the physical development of the girl: age (2 years 1 month), body 
weight (13 kg 800 g) and height (90 cm).

The formula for calculating proper body weight from 2 to 10 years 
is M (kg)=10+2n, where n is the age of the child in years. Thus, for 
this girl the calculated proper body weight is M (kg)=10+2 × 2=14 
kg. The formula for calculating the body weight deficit=[(proper 

body weight - actual body weight)/proper body weight] × 100%. 
Thus, the body mass deficiency=[(14-13.8)/14] × 100%=1.43%. 
Consequently, the deviation of the indicators from the average is 
within the range of 1.43%, which is a variant of the norm.

By sigma tables, the physical development of the child is harmonious 
and corresponds to the average level according to age. According to 
the centile method, the growth rates of the child are within the 
median centile (75th centile).

The diet for our patient was appointed by the dietician and 
completely covered the nutritional needs of the child in terms 
of proteins, fats, carbohydrates and daily energy value. The 
recommendations for daily consumption of products for oral 
desensitization in the case of allergy to cow's milk protein are given 
in Table 2. 

Given the fact that the child’s diet almost completely removes dairy 

Table 1:  Scheme of oral food challenge test.

Step Volume of lactose-free milk, mla Amount of protein, g

1 0,1 0,0028

2 0,5 0,014

3 1 0,028

4 3,0 0,084

5 5,0 0,14

6 8,0 0,224

7 10,0 0,28

8 20,0 0,56

9 40,0 1,12

10 60,0 1,68

Total volume – 147,6 ml
Total amount of 

protein – 4,1328 g

a 100 ml of lactose-free milk = 2,8 g of protein. 

Table 2: Recommendations for daily consumption of products during oral 
desensitization.

Product
Standard 

consumption, 
Recommended

  G
consumption for patient, 

g

Kefir, milk, yogurt 600 10 (kefir only) 

White cheese 40 -

Saw cream 10 -

Yellow cheese 5 -

Butter 15 15

Rabbit meat 70 130

Fish 25 50

Egg 20 40

Rye bread 10 10

Wheat bread 60 60

Vegetable oil 7 10

Fruits 200 200

Berries 20 20

Confectionery (sweets made from 
dry fruits, apple puree)

40 40

Porridge and pasta in prepared form 150 250

Potato 100 100

Vegetables 200 300
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products, it is necessary to increase the volume of other products 
to cover the daily requirements for proteins, fats, carbohydrates, 
vitamins and minerals [15]. The amount of meat and fish need to 
be increased from 70 g and 25 g to a recommended 130 g and 50 
g, respectively. Increasing the amount of meat products requires an 
increase in the proportion of plant food. The quantity of vegetables 
in raw and cooked form should be up to 300 g (standard=200 g), 
and porridge up to 250 g in the finished form (standard=150 
g). Increasing the volume of products should be tailored to the 
individual and only include products that do not provoke an 
allergic reaction. 

At 7 months and 2 weeks after the start of oral tolerance induction, 
the patient was prescribed a liberal milk diet (amount of milk 
protein reached 4 g, 143 ml of milk). The levels of calcium and iron 
were increased (Figure 3). 

Figure 1: Skin changes in the leg, ankle and hand after consumption of 
dairy products.

Figure 2: Skin changes in the heel area after consumption of dairy 
products.
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Figure 3: Changes in calcium and iron levels at 12 months for the case 
study.

DISCUSSION AND CONCLUSION

•	 Cow’s milk allergy is the most common food allergies in 
toddlers.

•	 Milk is an important source of energy and calcium content 
and plays prominent role in growing of young organism.

•	 Use of an elimination diet deprives children of the 
nutrients and minerals they need for harmonious physical 
development 

•	 Specific oral tolerance induction is an alternative treatment 
option to gradually expose children to the food that is 
causing the allergy and let their bodies adapt, so that 
children can still get the beneficial nutrients.

•	 The example of this particular clinical case shows the 
importance of an individual approach to the prescription of 
a diet while taking into account the patient's age, physical 
development and particularities of the disease.	
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