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It is known that allergy is an extremely individual 

increased immunologically mediated reaction, which 

makes treatment control and prevention of disease 

progression extremely difficult, requires a personalized 

approach to the patient.
[6,8,12]

 It is known that the 

effectiveness of treatment depends on the early detection 

of a causative allergen and the selection of specific 

therapy.
[2,4,10,13]

 The greatest effectiveness of treatment 

depends on the early start, at the stage of mono 

sensitization. The aim of the study in this chapter is to 

identify hidden sensitization among children to form risk 

groups for asthma. Modern epidemiological studies take 

as a basis an analysis, first of all, of the prevalence of the 

symptoms of the disease, and not the already established 

diagnoses, since the latter depend on the level of health 

care, the definition of the disease adopted in each 

country and the diagnosis criteria.
[2,4,10,14,17]

 As a basic 

tool, we recommended questionnaires that were 

maximally adapted to various features of the country. 

Comparative data from these studies indicate a 

significant difference between the frequency of 

established diagnoses and the frequency of symptoms of 

bronchial asthma (BA).
[9,12,15,17] 

According to generally 

recognized requirements, an unnecessary condition is the 

use of uniform principles of selection of children 

participating in the study and a survey of parents of 

children of one age group.
[15,17,20,23]

 These requirements 

are fully consistent with the ISAAC program, which 

reflects the international study of AD and allergic 

diseases in children based on standardized methods, 

recommended and approved by WHO 

(ISAAC).
[6,13,19,21,24]

 This work was carried out as part of 

the project of the International University Platform for 

Molecular Allergology and Immunology 

(www.inunimai.org International Network of 

Universities for Molecular allergology and immunology) 

under the auspices of Vienna Medical University since 

2013. 

 

MATERIAL AND RESEARCH METHODS 

An analysis of the data of schoolchildren was conducted 

on the basis of the ISAAC questionnaire. Allergic asthma 

can be diagnosed by determining specific IgE in 

multiplex tests, such as an allergochip, allowing the 

simultaneous determination of specific IgE for a whole 

spectrum of respiratory allergens.
[9,12]

 The aim of a 

fragment of this study was to study the profile of 

schoolchildren in Tashkent to identify a risk group for 

asthma and create a passport for sensitization of 

schoolchildren. The use of common criteria in assessing 

the symptoms of bronchial asthma in children, developed 

by the ISAAC committee, makes it possible, using 

unified approaches to epidemiological studies, to obtain 

results that reflect the possibility of the formation of 

allergic diseases.
[5,8,14,18]

 The first stage of the survey 

included a questionnaire i.e. screening using the ISAAC 

questionnaire. The main principle of the research 

program was that the questionnaire of students was 
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conducted on the basis of a survey of the main 

symptoms, and not on the basis of established diagnoses, 

in some literature sources such an approach is indicated. 

Methodical stage of questioning. The main tasks were to 

prepare documents for the questionnaire; in the 

recruitment and training of personnel involved in the 

survey of schoolchildren and their parents; in the 

development of relationships with educational and 

practical health authorities. It was important to solve the 

question about the time of the questionnaire, because it is 

very important that at least 50% of the questionnaires 

should be completed before or after the active seasonal 

manifestations of allergic diseases of the respiratory 

tract. Similar data were also indicated in the literature.
[5,9]

 

The data obtained during the survey under the ISAAC 

program for school-age children living in Tashkent are 

presented below. To study the profile of sensitization, 

children of the Tashkent gymnasium were randomly 

selected. The inclusion criteria were coeducation in the 

same gymnasium class. All studies were carried out in 

accordance with the Helsinki Declaration (1964). Written 

consent was obtained from one or both parents of each 

child for blood sampling and serum testing. 

 

Allergen specific IgEs were determined using the 

MeDALL scientific chip developed in the framework of 

the European project (MeDALL, Allergy Development 

Mechanisms), according to the method described 

previously (Lupineck 2014), the MeDALL chip included 

176 allergenic components, including respiratory and 

food components. A s-IgE level of at least 0.3 ISU was 

considered positive. Analysis of IgE sensitization 

profiles for allergenic molecules was performed using 

IBM SPSS 20 and Microsoft Excel.
[18,24]

 

 

The results of the study. The possibilities of conducting 

allergic diagnostics at the molecular level make it 

possible to determine specific IgE to allergenic 

molecules, including predictors of childhood asthma, 

already at the preclinical stage of the disease. The 

determination of the profile of sensitization to “risk 

molecules” using modern molecular diagnostics for 

single allergens has a higher prognostic level and clinical 

significance. The molecular predictors of asthma are 

known to be the molecules Alt a 1, Alt a 6, Bla g1, Bla g 

2, Can f 1, Fel d 1 [5,16,22,25]. It was revealed that 30% 

of schoolchildren have IgE to allergenic molecules 

presented in the MeDALL chip. When filling out a 

questionnaire for complaints, such as wheezing and / or 

asthma attacks, night symptoms, coughing, only half of 

the cases were indicated. The remaining half of the 

children did not have any respiratory symptoms and were 

regarded by parents as healthy. The questionnaire shows 

that at the birth of children using cesarean section, 

surgery was noted in 30% of cases. The spectrum of 

detected IgE to allergenic molecules associated with the 

development and progression of asthma is presented in 

table 4.1. Among year-round allergens, IgE detection 

leaders were the main cat allergens Fel d 1 (uteroglobin) 

and Alt a 1 mold from Alternaria alternate, found in 40% 

of sensitized children. In 9% of children, sensitization to 

the asthma predictor molecule, Bla g 2, of the cockroach-

Prusaka molecule was detected. In 6% of children, a 

sensitization to the dog's Canocalin lipocalin molecule 

was detected. Sensitization to the Asp f 6 molecule was 

detected in 3% of schoolchildren. IgE sensitization to 

molecules of domestic animals (dogs and cats), mold, to 

house dust mites, pests (cockroaches and rodents) is 

directly associated with the development of asthma.
[16,25]

 

The presence of IgE for these molecules Alt a 1, Alt a 6, 

Bla g1, Bla g 2, Can f 1, Fel d 1 is the main marker for 

the diagnosis of IgE-mediated asthma and prediction of 

its course.
[15,17,20,22]

 Thus, it was found that 30% of 

schoolchildren have IgE for allergenic molecules 

presented in the MeDALL chip. When filling out a 

questionnaire for complaints, such as wheezing and / or 

asthma attacks, night symptoms, coughing, only half of 

the cases were indicated. The remaining half of the 

children did not have any respiratory symptoms and were 

regarded by parents as healthy. It was revealed that 

among the year-round allergens, the leaders in detecting 

IgE were the main allergens of the cat Fel d 1 and Alt a 1 

mold from Alternaria alternate, detected in 40% of 

children with sensitization. In 9% of children, 

sensitization to the asthma predictor molecule, Bla g 2, 

of the cockroach-Prusaka molecule was detected. In 6% 

of children, a sensitization to the dog's Canocalin 

lipocalin molecule was detected. Sensitization to the Asp 

f 6 molecule was detected in 3% of schoolchildren. 

 

The WHO / IUIS Allergen Nomenclature database 

includes 8 groups of cat allergen molecules Felis 

domesticus and 7 groups of Canis familiaris dog 

allergens. The main and dominant trigger of cat allergy, 

manifested in early childhood, is Fel d 1 (uteroglobin). 

Specific IgE for Fel d 1 is recognized as a prognostic 

marker of cat allergy with subsequent development of 

asthma. Detection of IgE for Can f 1 in the absence of 

clinical complaints is defined as a predictor of dog 

allergy, the presence of latent sensitization to Fel d 1 and 

Can f 1 at the age of 4 and 8 years was associated with 

the development of clinical symptoms of allergy at the 

age of 16 years. Specific IgE for Fel d 1 was detected in 

12% of all children participating in this study (in 40% of 

sensitized children). Most of the Fel d 1 positive students 

showed the highest level of specific IgE (from 19 to 

148.4 ISU-E), and one student had an average level (1.0 

ISU-E). Low values in the range of 0.3 - 0.99 were not 

observed. It is important to note that the clinical 

manifestations of the disease in the form of wheezing 

were recorded in the questionnaire of the parents of all 

these children, however, only 3 of them were previously 

consulted by an allergist. The sensitization to the main 

component of the Can f 1 dog was two times lower and 

was detected in 20% of MeDALL positive cases (6% of 

all class children). However, IgE levels also had 

maximum values from 16.3 to 36.2 ISU-E. The 

combination of allergy to Fel d 1 of cat molecules and 

Can f 1 dog was detected in 6% of children. 
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Thus, specific IgE for Fel d 1 was detected in 12% of all 

children. Most of the Fel d 1 positive students showed 

the highest level of specific IgE (from 19 to 148.4 ISU-

E), and one student had an average level (1.0 ISU-E). 

Low values in the range of 0.3 - 0.99 were not observed. 

The clinical manifestations of the disease in the form of 

wheezing were recorded in the questionnaire of the 

parents of all these children, however, only 3 of them 

were previously consulted by an allergist. The remaining 

children were never examined, and were regarded by 

parents as healthy. The sensitization to the main 

component of the Can f 1 dog was 2 times lower and was 

detected in 20% of MeDALL positive cases (6% of all 

class children). However, IgE levels also had maximum 

values from 16.3 to 36.2 ISU-E. It has been found that a 

combination of allergies to Fel d 1 cat molecules and 

Can f 1 dog was detected in 6% of children. 

 

Sensitization patterns to cockroach allergens were 

studied. Studies of the relationship between cockroach 

allergy and asthma have a 50-year history worldwide. It 

is known that in children and young people with allergic 

respiratory symptoms in 55% of cases there was a 

positive reaction to cockroach allergens in 

Brazil.
[14,18,21,23]

 In children with asthma who were 

sensitized and exposed to the cockroach allergen, the 

likelihood of asthma was increased.
[12,16,19,23].

 There is no 

clinically specific symptom of asthma due to 

sensitization to cockroaches, however, a longer duration 

of seizures and a high steroid dependence, which are 

markers of the severity of the disease, have been 

detected. In North American children with an exposure 

concentration of Bla g 1 or Bla g 2 cockroach allergens 

in living quarters and in the kitchen in excess of 2 u / g 

dust, the risk of developing asthma is 35%.
[8,9,14,20]

 

Currently, 12 groups of allergen molecules of the most 

common cockroach species are registered in the allergen 

database of the WHO / IUIS subcommittee: Bla g 1-9 

and Bla g 11 from Blattella germanica and Per a 1-3, Per 

6-7 and Per a 9 - Per a 12 from Periplaneta americana. In 

9% of examined schoolchildren in Tashkent, a 

sensitization to Bla g 2 (aspartate protease) was detected. 

This is 30% of all children with sensitization. Already at 

the present stage, these children have noted clinical 

manifestations of allergies in the form of wheezing and 

asthma attacks. IgE to other cockroach aspartate 

proteases, such as Per a 2 from Periplaneta americana, 

was not detected. The transmembrane protein Blattella 

germanica Bla g 1 also did not cause sensitization in 

students of this class. Therefore, sensitization to Bla g 2 

(aspartate protease) was revealed in 9% of examined 

schoolchildren in Tashkent. This is 30% of all children 

with sensitization. At the present stage, these children 

have noted clinical manifestations of allergies in the 

form of wheezing and asthma attacks. 

 

Sensitization patterns to mold allergens have shown that 

schoolchildren's clinical asthma is associated with mold 

exposure in classrooms in Taiwan. At the same time, 

asthma symptoms decreased during the holidays.
[18.25].

 

Using a meta-analysis, Sharpe RA et al. In 2015 

summarized that exacerbation of asthma in children 

around the world correlates with exposure levels of 

Alternaria, Aspergillus, Cladosporium and Penicillium 

species.
[5,13,16,19]

 Specific IgE antibodies to the main 

allergen Alternaria alternata Alt a 1 are the main factor in 

the development of asthma and disease progression in 

children.
[9,18,24,25]

 It should be noted that in our study, the 

reaction to this allergen along with Fel d 1 was 

maximum and was observed in 40% of sensitized 

schoolchildren. In addition, the level of IgE to Alt a 1 in 

all positive children was in the range of 75.4 - 152.1 

ISU-E and was regarded as the highest possible. In 

general, specific antibodies to perennial allergenic 

molecules associated with the risk of asthma 

development and progression Alt a 1, Alt a 6, Bla g1, Bla 

g 2, Can f 1, Fel d 1 were found in 18% of 

schoolchildren examined. 

 

Thus, in our study, the reactivity to the Alt a 1 molecule 

along with Fel d 1 was maximum and was observed in 

40% of sensitized schoolchildren. The level of IgE to Alt 

a 1 in all positive children was in the range of 75.4 - 

152.1 ISU-E and was regarded as the highest. Specific 

IgE antibodies to the main allergen Alternaria alternata 

Alt a 1 are a major factor in the development of asthma 

and the progression of the disease in children. Specific 

antibodies to perennial allergenic molecules associated 

with the risk of asthma development and progression Alt 

a 1, Alt a 6, Bla g1, Bla g 2, Can f 1, Fel d 1 were found 

in 18% of schoolchildren examined. 

 

Studies have shown that we have found that household 

allergens are associated with bronchial hyperreactivity 

more often than pollen, which has a significant effect on 

the course and progression of asthma. For pollen 

allergens, the maximum number of children reacted with 

trigger molecules of wormwood and ragweed (Art v 1, 

Art v 3, Amb a 1), kurai (Sal k1), and with a major grass 

allergen (Phl p1). The following sensitization patterns 

were revealed that were characteristic, in general, for 

residents of the city of Tashkent: monosensitization to 

one pollen allergen source was found in 10% of cases. 

Half of the children were polysensitized to the pollen of 

trees, meadow and weeds. Various combinations or 

patterns are observed: trees and meadow; weed and 

meadow; trees, meadow and weed. Therefore, taking into 

account that the determination of a personal profile of 

sensitization at the molecular level in childhood can 

predict the development of allergic asthma and its 

clinical course, this approach to early detection of 

sensitization can allow the timely and adequate 

secondary and tertiary prevention of asthma in each 

person to begin and more accurately select a personal 

treatment strategy. 

 

Thus, molecular screening of sensitization in primary 

school children allows developing individual allergy 

prevention programs and identifying risk groups for the 

development of childhood asthma. 30% of 
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schoolchildren have IgE to allergenic molecules 

presented in the MeDALL chip. Among household 

allergens-predictors of asthma, the leaders in detecting 

IgE are the main allergens of the cat Fel d 1 

(uteroglobin), mold Alt a 1 from Alternaria alternate, Bla 

g 2 cockroach-prusaka molecule and the main allergen of 

the dog - lipocalin Can f 1. Determination of the 

individual IgE profile reactivity in early childhood may 

allow children at risk for asthma to be identified. 

 

REFERENCES 

1. Akinbami LJ, Schoendorf KC Trends in childhood 

asthma: prevalence, health care utilization, and 

mortality. Pediatrics, 2002; 10: P.315 -322. 

2. Albertini R et al. Pollens in Parma 1995 to 2000. 

Allergy, 2001; 56: 1232- 1233. 

3. Anderson HR et al. Immunization and sypmtoms of 

atopic disease in children: results from the 

international Study of Asthma and allergies in 

Childhood.Am. Public Health, 2001; 91: 1126-1129. 

4. Andre C. et al. Safety of sublingual-swallow 

immunotherapy in children and adults. Int. Arch. 

Allergy. Immunol, 2000; 121(3): 229-234. 

5. Asarnoj A, Hamsten C, Wadén K, Lupinek C, 

Andersson N, Kull I, Curin M, Anto J, Bousquet J, 

Valenta R, Wickman M, van Hage M: Sensitization 

to cat and dog allergen molecules in childhood and 

prediction of symptoms of cat and dog allergy in 

adolescence: A BAMSE/MeDALL study. J Allergy 

Clin Immunol, 2016; 137: 813-821.  

6. Banerjee S, Weber M, Blatt K, Swoboda I, Focke-

Tejkl M, Valent P, Valenta R, Vrtala S: Conversion 

of Der p 23, a new major house dust mite allergen, 

into a hypoallergenic vaccine. J Immunol, 2014; 

192: 4867-4875. 

7. Barbosa MC, Santos AB, Ferriani VP, Pomés A, 

Chapman MD, Arruda LK: Efficacy of recombinant 

allergens for diagnosis of cockroach allergy in 

patients with asthma and/or rhinitis. Int Arch 

Allergy Immunol, 2013; 161: 213-219.  

8. Bensch GW, Nelson HS, Borish LC. Evaluation of 

cytokines in nasal secretions after nasal antigen 

challenge: lack of influence of antihistamines. Ann. 

Allergy. Asthma Immunol, 2002; 88: 457 -462. 

9. Berg A. et al. The effect of hydrolyzed cow's milk 

formula for allergy prevention in the first year of 

life: The German Infant Nutritional Interventional 

Study, a randomized double blind trial. J. All. Clin. 

Immunol, 2003; 111: 533-540. 

10. Berti I, Longo G, Visintin S Treatment of mild 

asthma. N. Engl. J. Med, 2005; 353(4): 424 - 427. 

11. Boushey HA et al. Daily versus as-needed 

corticosteroids for mild persistent asthma. N. Engl. 

J. Med., 2005; 352(15): 1519 -1528. 

12. Bousquet J et al. Severity and impairment of allergic 

rhinitis in patients consulting in primare care. J. 

Allergy Clin. Immunol,  2006; 117: 158-162. 

13. Curin M, Garib V, Valenta R: Single recombinant 

and purified major allergens and peptides: How they 

are made and how they change allergy diagnosis and 

treatment. Ann Allergy Asthma Immunol, 2017; 

119: 201-209. 

14. Do DC, Zhao Y, Gao P: Cockroach allergen 

exposure and risk of asthma. Allergy, 2016; 71: 463-

474. 

15. Eichenfild LF. Consensus guidelines in diagnosis 

and treatment of atopic dermatitis. Allergy, 2004; 

59(78): 86 89. 

16. Fabbri LM. Does mild persistent asthma require 

regular treatment. N. Engl. J. Med, 2005; 352(15): 

1589- 1591. 

17. Failla M et al. Intranasal steroid reduces exhaled 

bronchial cysteinyl leukotrienes in allergic patients. 

Clin. Exp. Allergy. 2006; 36(3): 325-330. 

18. Gidaro GB, Marcucci F, Sensi L et al. The safety of 

sublingual-swallow immunotherapy: an analysis of 

published studies. Clin Exp Allergy, 2005; 35(5): 

565 571. 

19. Jenkins CR, Marks GB, Reddel FK. Treatment of 

mild asthma. N. Engl. J. Med., 2005; 353(4): 424 - 

427. 

20. Karaulov AV, Garib V, Garib F, Valenta R. Protein 

Biomarkers in Asthma. Int Arch Allergy Immunol, 

2018; 175(4): 189-208. 

21. Lai L, Casale TV, Stokes J. Pediatric Allergic 

Rhinitis: Treatment. Immunol. Allergy Clin. N. Am, 

2005;  5: 283 - 299. 

22. Latalowa M, Mietus M, Uruska A. Seasonal 

variations in the atmospheric Betula pollen count in 

Gdansk (southern Baltic coast) in relation to 

meteorological parameters. Aerobiologia, 2002; 18: 

33-43. 

23. Lee MF, Song PP, Hwang GY, Lin SJ, Chen YH: 

Sensitization to Per a 2 of the American cockroach 

correlates with more clinical severity among airway 

allergic patients in Taiwan. Ann Allergy Asthma 

Immunol, 2012; 108: 243–248. 

24. Lupinek C., Wollmann E., Baar A. et. al. Advances 

in allergen-microarray technology for diagnosis and 

monitoring of allergy: the MeDALL allergen-chip. 

Methods, 2014; 66: 106–119. 

25. Resch Y, Michel S, Kabesch M, Lupinek C, Valenta 

R, Vrtala S: Different IgE recognition of mite 

allergen components in asthmatic and nonasthmatic 

children. J Allergy Clin Immunol, 2015; 136 :1083–

1091. 


