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CURRENT ISSUES OF FOOD ALLERGY DIAGNOSTICS IN PEDIATRIC PRACTICE
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Annotation. Food allergy (PA) in children, especially at an early age, is still a significant public health problem.
The severity of the course and prognosis of diseases associated with PA largely depend on the correct and timely
diagnosis of this pathology, as well as on the further management tactics of the child. At the same time, both an
untimely appointment of an elimination diet and an unjustified diet or its too long-term compliance can be an
erroneous tactic of patient management, negatively affect the development and reduce the quality of life of the child.
The article briefly describes modern practical approaches to the diagnosis of PA, based on evidence-based medicine
and accepted as European and domestic consent documents, as well as on our own experience in managing patients
with this pathology. Diagnosis of PA in a child usually involves conducting laboratory tests and clarifying clinical
and anamnestic data. Unfortunately, it is often necessary to face the fact that preference is given to laboratory
diagnostic methods that are based on the determination of specific IgE or skin samples. However, the basis for
identifying a causally significant allergen remains a detailed collection of anamnestic data, which, together with the
clinical picture of the disease, is still the most reliable tool for diagnosing PA.
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Food allergy (PA) is a food-induced adverse (pathological) reaction that is based on immune mechanisms, including
specific reactin (IgE-mediated), immunocomplex reactions, and cellular immune response (non-IgE-mediated
reactions) or a combination of these (mixed-type reactions).

The purpose of this brief review is to analyze the latest consensus documents on the diagnosis and management of
patients with PA, and discuss the most relevant issues of their application in the practice of pediatricians. According
to the European Academy of Allergy and Clinical Immunology (EAACI) [1], on average, in European countries,
17.3% of the population has any manifestations of PA throughout life. At the same time, an increased concentration
of specific IgE to food products is detected in 12.2% of children and adolescents (under the age of 18) and in 4.1%
of adults [2]. Skin tests with food allergens are positive in 3.6% of children and adolescents. The combination of
clinical manifestations of PA with an increased level of IgE to the corresponding dietary proteins is determined in
3.6% of children and 2.2% of adults. However, it is obvious that in the last 10 years there has been a significant
increase in the prevalence of conditions associated with impaired food tolerance [3]. The role of food allergens can
be played by any substances of a protein nature that are part of food products, as well as haptens contained in
products. However, there are the so-called Big eight products that most often cause allergic reactions [1, 3, 4]. It
includes cow's milk, chicken egg, soy, peanuts, nuts, wheat, seafood and fish. In studies conducted in various
countries of the world, it is shown that regardless of the place of residence, the 1st and 2nd place in terms of
"allergenicity" in young children is occupied by chicken eggs and cow's milk, and the 3rd place is occupied by
products widely used in the nutrition of the population of a single country [5]. Food allergens can change their
antigenic properties during the cooking process. Thus, protein denaturation during product heating leads to the fact
that some products lose allergenicity, while others, on the contrary, become more allergenic. The number of protein
molecules released into the internal environment is also important. Failure of the barrier function of the
gastrointestinal tract leads to excessive contact of immunocompetent cells with actively absorbed protein antigens
and sensitization. Formula feeding in the first months of life, which leads to an excessive intake of foreign protein
against the background of immaturity of the intestinal barrier and the immune response, leads to early sensitization
to cow's milk protein [6, 7]. High intestinal permeability is of great importance in the pathogenesis of PA in young
children, as well as against the background of various diseases accompanied by damage to the intestinal epithelium
— first of all, of acute viral and bacterial enteritis [8-10]. PA itself is not a nosological form, but represents a
pathogenetic mechanism for the formation of certain diseases or symptoms and, accordingly, is not a nosological
diagnosis. Nevertheless, it is advisable to include the presence of PA in the complete clinical diagnosis after the
main nosological form is indicated. In the presence of atopic dermatitis, according to the International Classification
of Diseases of the 10th Revision (ICD-10), the main diagnosis is L20.8, and then sensitization can be indicated. In
case of allergic urticaria caused by food sensitization, the diagnosis will sound like "Allergic urticaria L50. 0, food
allergy". In cases where the nature of skin manifestations does not correspond to the typical picture of chronic
inflammation present in atopic dermatitis. The ICD code L27.2 ("Food allergy — dermatitis caused by eaten food")
and K52.2 ("Allergic and alimentary gastroenteritis and colitis") can be used to indicate the diagnosis of PA [4]. The
severity of the course and prognosis of diseases associated with PA largely depend on the correct and timely
diagnosis of this pathology. However, it should be remembered that an unjustified diet or its too long-term
observance can be a wrong tactic of patient management, negatively affect the development and reduce the quality
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of life of the child, as well as increase the financial burden on the family [1]. The purpose of this article is to present
a summary of modern practical approaches to the diagnosis of PA, based on evidence — based medicine and
accepted as international [1, 5, 11] and domestic [4, 12] consensus documents, as well as based on our own
experience in managing patients with this pathology [12, 13].

DiagnosticsCurrently, there is no single universally recognized diagnostic test that can be used to make a diagnosis
of PA [1]. The diagnosis is made on the basis of a positive allergic history, data on the clinical picture of the disease,
the results of a specific allergological examination with food allergens, as well as on the complete disappearance of
symptoms after the appointmente of an elimination diet (Table 1).. In this case, the main role is assigned to the
medical history and diagnostic diet.

There are different types of allergies in Bukhara districts

Ne | Bukharadistrict Jondordistrict Vopkentdistrict
1 3 polyclinic 4475 (895) 19 4649 (929) | 46 4021 (804)
polyclinic
2 4 polyclinic 3180 (636) 20 polyclinic 6330 (1266) | 49 5042 (1008)
3 6 polyclinic 3940 (788) 21 polyclinic 4593 (919) | 50 6301 (1260)
11595 (2319) 15572 15364
(3114) (3072)
Bukhorodistric allergic diseases | Jondordistric allergic | Vopkentdistric allergic
(3 polyclinic 80) diseases (19 polyclinic 125) | diseases
Allergic rhinitis- 15 Allergic rhinitis -73 Pakhtakor SCALD 70 )

BA -15

Dori allergiyasi-12

Food allergy- 40

Polinoz-10

Allergic person Bronchitis- 13
Atopic dermatitis- 55
General 160

Insects allergy — 17
Bronchial asthma -18
Drug allergy -55
Food allergy-72
Polinoz-67

Allergic bronchitis 69
Atopic dermatitis 46

Allergic rhinitis -36

Insects allergy — 7

Bronchial asthma -25
Medications allergy 25

Food allergy -52

Polinoz 55

Allergic person Bronchitis -42

General 417 Atopic dermatitis -61

General 303

Products that should be excluded are selected based on the allergological history, clinical symptoms and
allergological examination (specific IgE level and / or skin testing results)

The effectiveness of the diagnostic elimination diet is evaluated within 2-4weeks of treatment.

* IgEsensitization is not always accompanied by a clinical picture of PA, and re -diagnostic elimination diet
Diagnostic elimination diet is a universal method that allows you to confirm the diagnosis of both IgE-mediated and
non-IgE-mediated forms of PA [1, 11, 12]. If there are clinically significant symptoms and an allergy to a particular
protein is likely, a diagnostic elimination diet is prescribed with the exception of products containing this protein. If
you suspect an allergy to cow's milk proteins in a breastfed child, all dairy products and beef are excluded from the
mother's diet. In case of artificial feeding, mixtures based on highly hydrolyzed protein or amino acid mixtures are
prescribed as an elimination diagnostic diet [11, 12]. The duration of the diagnostic diet depends on the clinical
picture and should be long enough to assess the disappearance or stabilization of clinical symptoms. The duration
may range from 3-5 days in children with immediate-type clinical reactions (e.g., angioedema, vomiting, eczema
occurring within 2 hours) to 1-2 weeks or more in children with delayed and chronic reactions (e.g., atopic
dermatitis). In patients with gastrointestinal symptoms (e.g., chronic diarrhea, growth retardation), it may take up to
4 weeks to assess the response to an elimination diet [11, 12]. If multiple PA is suspected, a hypo-allergenic diet
(diet No. 5 HA) is prescribed for the diagnostic period [17], from which all suspected products can also be excluded.
It is advisable to keep a food diary.

Endoscopic examination Patients with severe and persistent complaints from the gastrointestinal tract,
developmental delay or iron deficiency anemia, which cannot be explained by other causes, are shown an
endoscopic examination of the upper and lower parts of the gastrointestinal tract with morphological examination of
biopsies. However, macroscopic and histological changes, such as mucosal atrophy or eosinophilic infiltration, are
not specific or sensitive signs of PA. Accordingly, their main diagnostic significance lies in the differential diagnosis
with other diseases, primarily with celiacdisease. The results obtained should be evaluated in the context of the
anamnesis data and the effectiveness of the diagnostic diet [1, 12].

Differential diagnosis Differential diagnosis is carried out primarily with other forms of food intolerance and
reactions to food, which are presented below.

e Dermatoses of a different etiology.

e Food intolerance enzyme and metabolic: - lactose intolerance — carbohydrate malabsorption.
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e Celiacdisease.
»  Toxic reactions to food: - bacterial;
*  pharmacological.
e Reactions to food additives and contaminants.
e Reactions that are not always associated with food intake. - irritable bowel syndrome — inflammatory diseases
of the colon. Reactions to food of a non-immune nature may not differ clinically from the manifestations of PA.
In addition, they can be combined in the same patient with allergic reactions to food, contributing to the overall
clinical picture of the disease. Thus, lactose intolerance can occur as an independent disorder, but in some cases,
secondary lactase deficiency accompanies an allergy to cow's milk proteins and is a sign of allergic intestinal
damage [18]. Unlike true PA, the pathogenesis of non—immune reactions to food products does not involve
antigen-antibody reactions; their development is based on the non-specific release of mediators (mainly
histamine) from allergy target cells [12]. Most often, non-immune reactions develop after eating foods rich in
histamine, tyramine, and histaminoliberators, such as fermented cheeses, sauerkraut, dried ham, beef sausages,
pork liver, offal, spinach, tomatoes, mature cheeses (roquefort, camembert, brie, cheddar), chocolate, cocoa
beans, and others. A classic example of non-immune reactions is the consumption of fish with a high content of
red meat, which turns brown when cooked (family Scombridae Scombridae— tuna, mackerel, mackerel) and
contains a large amount of histidine in muscle tissue. In case of violation of the technology of storage, cooling
or freezing of fish, histidine under the influence of bacterial histidine decarboxylase passes into histamine,
which causes a clinical reaction up to the development of the so-called histamine shock [12]. Chocolate and
fermented foods (such as cheeses, fermented beans, and cocoa) contain the vasoactive amine
betaphenylethylamine. Such products cause symptoms similar to allergic reactions in patients. The reason for
the development of non-immune reactions to food products is often not the product itself, but various food
additives introduced to improve taste, smell, and color, ensuring the duration of storage. The most common
food additives, which often lead to the development of allergic and pseudo-allergic reactions, include dyes
(E102, E104, E120, E122, E124, E132, E133, E155, etc.), sulfites (E220-227), nitrites (E249—e252), glutamates
(E621-E625). Hypersensitivity reactions to such contaminants as pesticides, fluorine-containing,
organochlorine and sulfur compounds, antibiotics, microbial metabolic products, fungi, etc. are also possible,
especially if they are contained in quantities exceeding the permissible ones.
Tactics of managing a child with food allergies. Decision on the introduction of previously excluded foods into the
diet The question of introducing excluded foods into the child's diet arises no earlier than after 6 months of complete
elimination. In cases of IgE-mediated PA, the level of specific IgE may serve as a guideline for continuing the
elimination diet or expanding the diet IgE[1, 15]. In non-IgE-mediated forms of PA, the product is introduced into
the diet under the control of tolerability. Since provocative samples in the classic version are not certified in the
Russian Federation, the introduction of the product, in fact, becomes a diagnostic measure. In this regard, it seems
appropriate to introduce such a term as'"diagnostic product introduction".
Diagnostic Product Introductionlf the child does not have a history of severe and life-threatening reactions to a
particular product, he is given a so-called diagnostic product introduction.
The amount of product for the first trial administration is determined based on the anamnesis data (the amount of
product to which a reaction was noted, and the degree of severity of the reaction to this amount). Start with a dose
that is significantly less than the one that caused the reaction. The follow-up period also depends on the nature of the
previous response and ranges from 2 hours for immediate-type reactions to 2 days for a history of delayed-type
reactions. If no negative responses are registered for the first diagnostic introduction of the product, it is introduced
into the diet in gradually increasing quantities with mandatory registration of all symptoms. In case of multiple PA,
the diagnostic administration of previously excluded products is carried out alternately.
In case of a negative reaction to the diagnostic introduction, a conclusion is made about the presence of tolerance to
this product, and it is introduced into the diet in the amount of the usual age portion no more than 1 time a day.
When making a refunddiagnostic administration is recognized as positive, and the product elimination period is
extended for at least 6 months. As a result, the trial introduction of the product after a certain period of elimination
from the diet becomes an important diagnostic measure at the stage of expanding the diet. Thus, the implementation
of a comprehensive diagnostic approach with a focus on a detailed medical history and the results of the elimination
diet allows optimizing the diagnosis of food allergies, and diagnostic introduction — clinically assess the tolerance
to this product at the stage of expanding the diet.
Conclusion The prognosis of diseases, the etiopathogenetic basis of which is food allergy, depends on many factors,
both innate and caused by the influence of the external environment. The factors that we can influence include early
diagnosis of this pathology and the appointment of adequate treatment, which is primarily determined by a properly
selected diet with the exception of causally significant allergens. In recent years, a huge amount of work has been
done in the world medical practice to analyze the effectiveness of various diagnostic and therapeutic approaches for
food allergies, and based on the analysis, conclusions have been drawn and recommendations have been made for
practitioners. Such documents for pediatricians are " Recommendations for the diagnosis and treatment of cow's
milk protein allergy [11], as well as the most comprehensive "Recommendations on Food Allergies and
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Anaphylaxis" published in 2014 by the European Academy of Allergy and Clinical Immunology (EAACI) [1]. The
value of these documents lies in the fact that they summarize vast international clinical experience and provide
specific recommendations for practitioners. On their basis, as well as on the basis of their own practice and the
results of scientific research, national documents " Food allergy. Guidelines for doctors "[4], "Diagnosis and
treatment of cow's milk protein allergy in infants and young children: practical recommendations" [12], approved at
the Congress of Pediatricians of Russia in 2014, as well as recommendations for the management of children with
food allergies in the "National Program for feeding children in the first year of life" [18]. All these documents are
intended to help the practitioner avoid mistakes in the diagnosis and management of children with food allergies
and, as a result, improve the quality of medical care for children and the prognosis for this category of patients.
Conlflict of interest The authors of this article have confirmed the absence of financial support / conflicts of interest
that need to be reported.
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