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Background. The distribution of sensitization among children and adolescence with allergic rhinitis (AR) and asthma
and their impact on various allergic symptoms have been analyzed.

Aim: investigate the distribution of sensitization among children with AR and asthma of the Ukrainian population.

Material and methods. The study involved 280 children with AR and asthma aged 2-18 years. They were tested for sIgE
on the most common allergens among Ukrainians - Dermatophagoides pteronyssinus, Dermatophagoides farinae, dog, cat,
cockroach, birch (t03, Bet v1, Bet v2, Bet v4), plane tree, timothy (g06, Phl p1, Phl, Phl p6, Phl p7, Phl p12), ragweed, mug-
wort and Alternaria. Measurements of sIgE were performed by Western blotting according to the manufacturer’s protocol
(Simesta-Medivis, Ukraine-Germany).

Results. Among the sensitized subjects, 165 were sensitive to pollen allergens, sIgE was positive to birch in 64 subjects
(22.5%), to mugwort - 65 subjects (25.4%), ragweed - 110 subjects (42.5%), timothy - 69 subjects (24.6%), plane tree - 12
subjects (5%). Positive sIgE to feline allergen was found in 114 (43.3%), dogs - 77 (32.1%), Dermatophagoides pteronyssinus

- 66 (24.6%), Dermatophagoides farinae - 32 (12%), Alternaria - 38 (15 %), cockroaches - 25 (10%).

Conclusions. Sensitization to airborne allergens is significantly associated with asthma and AR. The most important in-
halant allergens consist of pollens (trees, grasses, and weeds), house dust mites, molds and animal dander. Among sensitive
subjects to pollen allergens, allergy to ragweed was most spread.
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Background. Allergic rhinitis (AR) and asth-
ma constitute major IgE-mediated allergic dis-
orders in children and adults, with an increasing
prevalence worldwide [1,2]. Asthma is the most
severe disease among all chronic respiratory pa-
thologies. The incidence of asthma in the world
is from 4 to 10% of the population [3,4]. Accord-
ing to epidemiological studies conducted under
the international standardized program ISAAC
(International Study of Asthma and Allergy in
Childhood, Northern Standards and International
Study of Asthma and Allergy among Children) in
different regions of Ukraine on average the inci-
dence of asthma is 20-40 per 1000 population [5].
In particular, according to the results of a study
conducted in Kyiv in 1999-2000, the prevalence of
asthma in children reached 6.1-8.1% [6]. Accord-
ing to the Center for Medical Statistics of the Min-
istry of Health of Ukraine, the incidence of asthma
in children aged 0-17 years in 2017 was 4513 new
cases of asthma or 0.59 per 1 thousand children,
and the prevalence was 37246 or 4.91 per 1000

children [6]. Untimely verification of the diagnosis
of asthma in children further determines the unfa-
vorable prognosis of its course with the formation
of severe forms of the disease and early disability
[7-10]. The complexity of the diagnosis of asthma
in children is due to the lack of reliable monopre-
dictors of development, multifactorial disease and
various clinical variants of its course - phenotypes.

Diagnosis of AR and asthma in particular in
the early stages of its development, ie mild inter-
mittent and persistent course, is especially relevant
in childhood. Disability, mortality, low treatment
efficiency, economic costs depend on the timeli-
ness of allergic diseases detection [11,12]. Today
the general principles of diagnosis of allergic dis-
eases aims detection of various causally signifi-
cant allergens in children, which are food, pollen,
house dust mites (Dermatophagoides pteronyssi-
nus, Dermatophagoides farinae), animals, mold
spores [9,12].

IgE sensitization is not always consistent with
allergy symptoms, but also it may serve as a pre-
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dictor in occurrence and precede some allergic
diseases [14]. Polysensitization is common, with
over 50% of patients with a respiratory allergy
sensitized to two or more allergens [14,15]. IgE
allergen-specific multiplex panels evaluate aller-
gen-specific IgE against several allergens simulta-
neously.

Regarding different models of sensitization
in different geographical regions of Ukraine and
their significance in allergic diseases, the aim of
this study was to investigate the distribution of
sensitization among children and adolescence
with AR and asthma and their impact on various
allergic symptoms.

MATERIALS AND METHODS

This study was conducted in Kyiv, Ukraine,
from June 2020 to November 2020. Children ap-
plying for medical help at the Kyiv City Children’s
Clinical Hospital No. 2 were involved in the study.
A total of 280 serum samples were collected from
children with AR and asthma. All tests were per-
formed at the Allergist Medical Center, Kyiv,
Ukraine. This study was approved by the ethics
committee of the Bogomolets National Medical
University. Written informed consent was ob-
tained from a parent or caregiver before collecting
samples.

The study involved 280 children aged 2-18
years, 125 male and 155 female. The diagnosis of
AR in 255 patients was determined on the basis of
clinical history and a positive physical examination
and one or more of the following nasal symptoms:
rhinorrhea, nasal congestion, sneezing and itching
for 3 months. Among them, 84 had symptoms of
year-round AR, 171 - had symptoms only in the
pollination season, in particular 30 patients had
symptoms only in spring, 120 - in summer, among
them 98 - had symptoms mainly from August to
October, 21 patients had symptoms in spring and
summer. 105 patients reported symptoms related
to contact with animals, among them - 86 after
contact with a cat, 50 - with a dog, 21 patients -
with several animals.

73 patients were diagnosed with asthma, which
was determined based on a history of self-report-
ed diagnosis or wheezing symptoms in the last 12

months. 48 patients had combination of AR and
asthma. 47 children had accompanying atopic der-
matitis, established on the basis of Hanifin and Ra-
jka criteria.

Subjects were tested for sIgE on the most com-
mon allergens among Ukrainians - Dermato-
phagoides pteronyssinus, Dermatophagoides fari-
nae, dog, cat, cockroach, birch tree (t03, Bet v,
Bet v2, Bet v4), plane tree (Platanus), Timothy
grass (Phleum pratense) (g06, Phl p1, Phl, Phl pé,
Phl p7, Phl p12), ragweed (Ambrosia), mugwort
(Artemisia vulgaris) and Alternaria (Alternaria al-
ternate). Measurements of sIgE were performed by
Western blotting according to the manufacturer’s
protocol (Simesta-Medivis, Ukraine-Germany).
The results were classified by classes: 0 (less than
0.35 kU /1), 1 (0.35-0.7 kU / 1), 2 (0.7-3.5 kO / 1),
3(3.5-17.5kU /1), 4 (17.5-50 kU / 1), 5 (50-100
kU /1) and 6 (100 kU / 1). Class 1 or higher was
defined as positive.

RESULTS

Among 280 people, 258 (92.1%) showed pos-
itive serum tests, 23 (8.2%) showed positive sIgE
for at least one allergen, and 205 (83.9%) had poly-
sensitization. Among the sensitized subjects, 165
(63.9%) were sensitive to pollen allergens, sIgE
was positive to birch - in 64 subjects (24.8%), to
plane tree in 12 subjects (4.6%), to mugwort - 65
subjects (25.2%), ragweed - 110 subjects (42.6%),
timothy - 69 subjects (26.7%). Detection of sensi-
tization to birch allergens showed that 40 people
had elevated sIgE to Bet v1 (15.5%), 14 patients -
to Bet v2 (5.4%), 24 patients - to Bet v4 (9.3%).
In the study of sensitization to timothy allergens,
38 patients had positive sIgE to Phl p1 (14.7%), 8
subjects - to Phl p2 (3.1%), 40 - to Phl p5 (15.5%),
20 - to Phl p6 (7.7%), 4 - Phl p7 (1.5%), 7 - Phl
p12 (2.7%). Most of subjectas had polymolecular
sensitization. Positive sIgE to feline allergen was
found in 114 (44.2%), dogs - 77 (29.8%), Der-
matophagoides pteronyssinus - 66 (25.6%), Der-
matophagoides farinae - 32 (12.5%), Alternaria -
38 (14.7%), cockroaches - 25 (9.7%).

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayka ykpainu, 2023, Vol. 19, Ne 1 13



Mozyrskaya O.V.

45

Bet v1 ; 40

40

w
ul

w
(@]

Bet v4 : 24

N
(O3]

N
(@]

slgk, kU\L

Betv2 : 14

[uny
ul

[y
o

birch

Fig. 1. Number of sIgE positive subjects (n) to birch tree molecules
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Fig. 2. Number of sIgE positive subjects (n) to Timothy grass molecules

In total, 62 patients showed clinically not sig-
nificant sensitization to allergens, and patients re-
ported no symptoms after contact with allergen.
In particular, 45 patients had sensitization to cat
and\or dog, and had no symptoms. The value of
sIgE probably did not reach the cut-off point. Also,
many patients had polysensitization but mono-al-

lergy.

CONCLUSIONS

The most important inhalant allergens con-
sist of pollens (trees, grasses, and weeds), house
dust mites, molds and animal dander. Increas-
ing temperatures and pollination periods lead to
changes in the rate of inhalant allergens. Among
280 patients with AR and asthma, 218 (92.1 %)
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Fig. 3. Number of sIgE positive subjects (n) with mean sIgE concentration (kU\L)

had a positive test for the most common allergens
in Ukraine. Among sensitive subjects to pollen al-
lergens, allergy to ragweed was most spread. Pa-
tients whose blood testing was negative but who
have a history suggestive of allergic sensitization,
may have local AR, and nasal allergen provocation
test with some other tests may be helpful in reveal-
ing the diagnose.
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MOIIMPEHICTh CEHCUBUII3AIIIL IO IHTAJTAIINHUX AJIEPTEHIB
Y XBOPUIX HA AJTIEPTTYHUN PUHIT TA BPOHXIAJTIbHY ACTMY B YKPATHI
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AxryanbHicTb. [IpoananizoBaHo po3nopin cencubinisanii cepen miteit Ta miyIiTKiB 3 aepriyHMM pyHITOM Ta OpOHXI-
aJIbHOIO0 aCTMOIO Ta iX BIIMB Ha Pi3Hi CUMIITOMM aIepril.

Iine: BUBYMTY PO3NORIN ceHcMOimi3anil cepern iTelt 3 anepriyHuM pUHITOM Ta OPOHXiaJTbHOI aCTMOI0 B YKPaIHCBKil
TIOITY/IALIIL.

Marepianu ta MeTogu. Y fOCIiKeHH] B3st yaacTb 280 fjiTeil 3 aleprivHuM pUHITOM Ta OpPOHXiaTbHOI aCTMOI0 BIKOM
2-18 pokis. byno BusHaueHo sIgE no HalmommpeHinmx cepex ykpainuis aneprenis — Dermatophagoides pteronyssinus,
Dermatophagoides farinae, co6aku, kiuku, Tapraua, 6epesu (t03, Bet v1, Bet v2, Bet v4), mnarany, tumodiisknu (g06, Phl p1,
Phl, Phl p6, Phl p7, Phl p12), am6posii, monuny ta anbrepHapii. BumiproBanus sIgE npoBoammm MeTogoM BecTepH-6/10T-
TYHTY 3TifHO 3 IpoTOKOTIOM BUpoOHMKa (Simesta-Medivis, Ykpaina-Himequnna).

Pesynbpraru. Cepen cencubinizoBaHux pitert 165 6ymu 4y TanBi O INIKOBUX ajepreHis, sIgE 6yB mo3ntnsHuM [0 Gepe-
3y 64 oci6 (22,5%), go momuHy -y 65 oci6 (25,4%), ambposii - 110 ocib (42,5%), TumodiiBku - 69 ocib (24,6%), wiaTany
- 12 gocnimxyBanux (5 %). Ilosurusumit sIgE Ha KoTA4nit anepren BusABIeHO y 114 (43,3%), cobaxu -y 77 (32,1%) pireit,
Dermatophagoides pteronyssinus - 66 (24,6%), Dermatophagoides farinae - 32 (12%), Alternaria - 38 (15 %), Taprasis - 25
(10%).

BucnoBku. CeHcubinizanis fo iHrajAniliHNX alepreHiB 3HaYHOI MipoIo IIOB’sA3aHa 3 aJepriyHuM PMHITOM Ta OpOH-
Xia/JIbHOXO acTMO0. HaliBa>k/mMBilIMMy iHraIAniiiHIMY ajepreHaMy € NWIOK (#epeB, Tpas i Oyp sAHiB), KIilli JOMAIIHbOTO
Ty, UBiIb i mepcth TBapuH. Cepep Yy TIMBMX O IMIKOBUX ajlepreHiB AiTell HaOiIbLI HOMmMpeHO Oy/Ia ajnepria Ha
am6posito.

Kirouosi cmoBa: anepriqumit puHiT, OpoHXia/bHa acTMa, IHTa/IALIIIHI ajleprenn, ceHcubiniarnis.
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