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Abstract

Relevance. In recent decades, there has been an increase in a number of non-communicable chronic diseases and treated as a
global health priority. There is an increase in the prevalence of allergic diseases, including allergic rhinitis (AR), and obesity in the
pediatric population. In this regard, the study of AR in children with comorbid obesity is of particular interest.

The aim of the review is to summarize current data on the immunological and clinical-epidemiological features of AR in children
with comorbid obesity.

Content. The review presents current information on the role of individual cytokines and adipokines in the development of
chronic systemic inflammation in children with AR and obesity. An analysis of literature data on the significance of obesity as a
possible risk factor for the development of AR in childhood is conducted. Clinical and epidemiological features are discussed, and
individual studies are presented on some aspects of AR therapy in obese patients.

Conclusions. The analysis showed that the currently available data on the relationship between AR and overweight/obesity in
children are contradictory and require further research.
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Pesiome

AKTYaJIbHOCTb. B rociie/IHUe NeCSTUIETUSI OTMEYAETCS SIUAEMUYECKUIT POCT Psijia HeMH(EKIIMOHHBIX XPOHUUYECKUX 3a00/1eBaH
HUIA, SBJISIIOIUXCS T1006aJIbHOIT TIPOOIeMOi 31paBooXpateHust. B eTckoil momysaimu HabIiaeTcsl yBeJInueHne PacipoCTPat|
HEHHOCTH Kak ajuieprudeckoro punura (AP), Tak u okupenusi. B cBsiau ¢ atuM mpezcrasiisier ocoOblii uHTepec usydenue AP

y ZeTeil ¢ KOMOPOUIHBIM OKUPEHUEM.

Ileapio 0630pa sBAsETCS 0600UIEHIE COBPEMEHHDBIX JaHHBIX 00 MMMYHOJIOTHYECKUX U KIMHUKO-IMUAEMHOJOIMICCKUX 0COOEH-

Hoctsix APy ziereii ¢ KOMOPOUIIHBIM OKUPEHUEM.

Conepskanue. B 0630pe Ipe/cTaBeHbl aKTyallbHBIE CBEIEHUS! O POJIM OTAEJbHBIX IIUTOKUHOB U A[UIIOKMHOB B (DOPMUPOBAHIU
XPOHUYECKOTO CUCTEMHOTO BOCIiasieHust y jieteii ¢ AP Ha hone nsbbiTka skupoBoil Macchl Tesia. [IpoBejieH aHaIus JIMTepaTypHbIX JAHHBIX
0 3HAYEHUU OJKUPEHUST KAaK BO3MOKHOTO (hakropa pucka passutist AP B erckom Bospacte. O6CY KIEHbI KIMHUKO-3IUAEMUOIOIMIECKIE
0COGEHHOCTH, @ TAKIKE IIPUBE/IEHDI €[IHUYHBIE UCCIIEI0BAHNS, KACAIOIINECS] HEKOTOPBIX ACIIEKTOB Teparuu AP y IaIMeHTOB ¢ 05KUPEHUEM.
3akmouenue. [IpoBeeHHbII aHAINS TOKA3aJl, YTO UMEIOIINECs Ha CErOAHAIIHII IeHb JaHHbIe O HAMNYUU CBsA3u AP 1 u30biTKa
MACChI TeJla / OKUPEHUsT Y IeTeil HOCSAT IPOTUBOPEYNBbIIL XapaKkTep U TPeOYIOT IPOBEIEHNUST JaIbHENIINX UCCIIE[OBAHUIL.

KmoueBble cioBa: ajjieprudecKii pUHNT, OKUPEHIE, ITUTOKUHDI, MHTePICHKIH-33, MHTEPJAeHKNH- 18, TenTHH, a/ANTOHEKTHH

Koudaukr unrepecos:

Merkosa P.SI. — ujieH pelakiimOHHON KOJUIETHU JKyPHAJIa, HO He BJIMSJIA HA PelleHue OmyOarMKoBaTh 9Ty crarbio. CTaThs IpoILIa
MPUHATYIO B ’KypHAJIe MpoIeAypy perersupopanust. O6 HHBIX KOH(BINKTAX HHTEPECOB aBTOPBI HE 3aSIBJISIIN.

Jnsa uurupoBanusi: Koposena A. E., Bekesun B. B., Memkosa P. f. Anneprudeckuii punuT y feTeii ¢ 0;KMpeHneM: COBPEMEHHbBIIN B3TJIS
Ha nipobemy. Aniepzonozus u ummynonozus 6 neduampuu. 2025; 23 (2): 15-28. https://doi.org/10.53529/2500-1175-2025-2-15-28

INTRODUCTION

In recent decades, the epidemic growth of aller-
gic diseases has become a serious problem for global
health [1]. AR is one of the most common chronic dis-
eases in the world and is associated with a significant
deterioration in the quality of life of patients [2]. Risk
factors for AR include genetic predisposition, high so-
cioeconomic status, maternal smoking during the first
year of a child's life, and a history of cesarean section
[2]. At the same time, recent studies show that excess
body fat in children can be considered one of the pre-
dictors of AR development [3]. It is assumed that the
link between excess body weight/obesity and AR is
due to common pathophysiological mechanisms |3,
4]. Obesity is characterized by hypertrophy of white
adipose tissue and impaired metabolic activity of adi-
pocytes, leading to chronic systemic inflammation [4,
5]. In turn, changes in the levels of adipokines secret-
ed by adipose tissue can cause a shift in the immune
response toward the Th2 type, which increases the
risk of allergic diseases [4, 6, 7].

It should be noted that modern literature provides
contradictory data regarding the link between obesi-
ty and AR [3, 8]. Thus, it is important to summarize
current data on the possible effect of obesity on the
development of AR and the characteristics of the dis-
ease, as well as on the mechanisms underlying these
processes.

PATHOGENETIC FEATURES OF ALLERGIC
RHINITIS IN CHILDREN WITH OBESITY

It is assumed that there is some commonality be-
tween obesity and AR in terms of pathophysiological
mechanisms, in particular, changes in the produc-
tion of pro- and anti-inflammatory cytokines and
adipokines [9, 10]. However, the exact mechanism
explaining the possible link between obesity and AR
remains unclear [7,10].

Leptin is one of the hormones produced by adipose
tissue that regulates energy metabolism. Leptin pro-
motes the production of cytokines such as interleu-
kin-6 (IL-6), tumor necrosis factor-alpha (TNF-«),
interleukin-12 (IL-12), and stimulates the prolifera-
tion of Th1 cells [10]. Recent data indicate that pa-
tients with RA and comorbid obesity have elevated
serum leptin levels, which correlate with the severity
of RA [11-15, 23].

According to Wang X. et al., children with AR
and obesity had a significant increase in leptin and
ILC2 (type 2 innate lymphoid cells) levels in the
blood compared to children with AR and normal
body weight, as well as the control group (healthy
children). It has been shown that the administration
of recombinant leptin to children with AR and obesi-
ty led to an increase in ILC2 levels in the blood [11].
It is worth noting that similar results were obtained
in another study in adult patients with AR who were
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obese [12]. According to the authors, the leptin/ILC2
axis in obese patients may exacerbate chronic system-
ic inflammation and contribute to the development of
severe AR [11, 12]. It is assumed that leptin enhanc-
es the activation of inflammatory cells in AR against
the background of obesity. In a study by Liu W. et
al., elevated serum leptin levels in children with AR
were positively correlated with levels of eosinophils,
eosinophil cationic protein (ECP), C-reactive pro-
tein (CRP), interleukin-5 (IL-5), and interleukin-17
(IL-17) [13].

The possible role of osteopontin protein in allergy
and obesity is discussed. Osteopontin is a pro-inflam-
matory cytokine secreted by osteoblasts, fibroblasts,
epithelial cells, activated macrophages and T-lym-
phocytes [16]. A number of studies have shown that
in children with AR and obesity there is a significant
increase in the level of leptin and osteopontin in the
serum of rabbits compared to the control group, as
well as a positive correlation with the severity of AR.
The level of osteopontin was found to correlate with
the level of eosinophils and ECB in serum. Thus, in-
creased expression of leptin and osteopontin may play
an important role in the pathogenesis of chronic in-
flammation in AR and morbid obesity, contributing
to the enhancement of Th2 response, as well as regu-
lating apoptosis, adhesion, migration and activation
of eosinophils [16, 17].

It should be noted that there are studies in the
literature that did not reveal statistically significant
differences between leptin levels and the severity/
character of AR course in obese patients [18, 19].
Thus, a cross-sectional study showed that in 7-10
years old overweight/obese children (according to
bioimpedance-sometry data) no significant differenc-
es in serum leptin levels were found depending on the
nature of AR course (persistent/intermittent) [18].
In a study by Kalpa- klioglu A.F et al. there was no
association between serum leptin levels and the se-
verity of AR, as well as sensitization to allergens in
adult patients [19].

Altered adiponectin secretion possibly contributes
to the development of chronic systemic inflammation
in patients with AR and comorbid obesity. However,
there are very few studies devoted to this problem [4,
7]. It is known that in obesity there is a decrease in
the level of adiponectin, an adipose tissue hormone
with an anti-inflammatory effect [5, 7]. n an exper-
imental study on a mouse model, it was shown that
exogenous administration of adiponectin attenuated
the development of ovalbumin-induced airway hy-
perreactivity by reducing the number of eosinophils
and decreasing the level of Th2-type cytokines [22].
In a cross-sectional study, it was found that children
4-10 years old with first-diagnosed AR had lower se-
rum adiponectin levels compared to healthy controls
and positively correlated with the severity of AR. Ad-
iponectin levels were negatively correlated with se-
rum ECB levels, while there was no correlation with
interleukin-1g (IL-1B), IL-6, TNF-«, IL-10 and total
IgE levels [14]. In another study, serum adiponectin
levels in children 7-10 years old with AR and obesity
had no significant differences compared to the control
group. Comparative analysis of adiponectin levels in
children with AR and obesity did not reveal statisti-
cally significant differences depending on the nature
of AR course [18].

Interleukin-1g (IL-1B) is considered as another
mediator of allergic inflammation. In AR, IL-18 lev-
els may be associated with inflammation caused by
exposure to allergens, as well as with the main clini-
cal symptoms of the disease - nasal itching and rhin-
orrhea [21]. It should be noted that there are single
clinical studies in the literature devoted to the study
of the role of IL-18 in AR on the background of ex-
cess adipose tissue. According to a number of authors,
IL-18 can be a potential biomarker and predictor of
severe persistent AR [22, 23, 24]. According to Han
M.W. et al. data, IL-1p level positively correlates
with AR severity and is also a significant risk factor
for the development of moderate and severe persis-
tent AR (4.7-fold increase in risk) [22]. According
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to another study, children with AR and obesity have
higher TL-18 levels compared to children with AR
and normal body weight. It is shown that elevated
IL- 18 level (5.8-fold increase in risk) and elevated
leptin level (11.3-fold increase in risk) are significant
risk factors for moderate to severe persistent AR. The
authors found that the majority of children with AR
have increased serum IL-18 and leptin levels during
weight gain. In turn, in some children with obesity
and AR, a decrease in blood levels of IL-13 and lep-
tin was observed during weight correction [23]. In
another study, the authors showed that in the group
of obese children IL-18 level depends on the nature
of AR course, namely TL-18 level in children with
persistent AR was significantly higher compared to
children with intermittent AR course [24].
Interleukin-33 (IL-33) is a cytokine “alarmin”
(alarm signal) that can accumulate and be rapidly re-
leased into the extracellular space during cell /tissue
damage, affecting immune cells expressing ST2 re-
ceptor on their surface [25, 26]. IL- 33 is synthesized
mainly by epithelial cells, fibroblasts, endothelial
cells, and adipose tissue cells - adipocytes. It is known
that I1.-33 is produced by the cells of the first line of
defense, in particular epithelial cells, when they are
exposed to allergens [27, 28]. In vitro studies have
shown that IL-33/ ST2 causes activation of ILC2,
which induce Th2 response and tissue remodeling by
producing Th2-type cytokines [29, 30]. In adipose
tissue, IL-33 is involved in the interaction between
adipocytes and immune cells [31]. Exposure of IL-33
to ILC2 cells leads to their activation and secretion
of IL-5, IL-13. In turn, IL-13 directly affects pre-ad-
ipocytes and promotes their maturation [32]. IL-33
interacts with Treg having ST2-receptor on its sur-
face, which causes synthesis of IL-10 by these cells,
which causes alternative activation of macrophages
and their synthesis of catecholamines aimed at mat-
uration of pre-adipocytes into adipocytes [32, 33].
According to Gliick J. et al., adult patients with in-
termittent seasonal AR have elevated serum IL-33
levels that correlate with the severity of AR [32].
In a cross-sectional study, it was shown for the first

time that children 7-10 years old with overweight/
obesity and AR showed increased serum IL-33 lev-
els compared to the control group. In children with
excess body fat mass the I1.-33 level depended on the
nature of AR course, in particular, in children with
persistent AR the TL-33 content was significantly
lower compared to children with intermittent AR. An
inverse correlation between IL-33 level and %FMT
was found to be lower in intermittent AR compared
to children with intermittent AR [24].

Thus, few data from the literature suggest a pos-
sible role of cytokines 1113, IL-33, osteopontin and
adipokines (leptin, adiponectin) in AR and comor-
bid obesity in children. However, further prospective
studies are needed to clarify the potential mechanisms
of the association between AR and pediatric obesity.

IS OBESITY A RISK FACTOR FOR ALLERGIC
RHINITIS: WHAT IS KNOWN?

Currently, there is no consensus on the role of
overweight/obesity as a risk factor for the develop-
ment of AR (Table 1). A large number of studies indi-
cate an association between high BMI and the risk of
AR development in children [34-37]. It is important
to note that the cross-sectional and retrospective de-
sign of these studies does not allow assessing whether
increased BMI preceded the development of AR in
children.

There are few examples of prospective studies on
this topic in the current literature. For example, Ve-
hapoglu A. et al. found that prepubertal obese chil-
dren have a higher risk of developing AR and BA
compared to children with normal body weight [38].
In another study, an increase in BMI in children aged
16-18 years was associated with an increased risk of
developing AR, but not BA and AD [39].

Few studies are available to assess the dynamics
of body weight after birth and its possible impact on
the future development of AR in children. In a retro-
spective study, excessive weight gain after birth was
found to be associated with the risk of developing
AR and atopic dermatitis (AD) in adolescence, es-
pecially in children born with low birth weight [40].
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However, Mai X.M. et al. reported that no associa-
tion between large birth weight (=90 percentile)
and the presence of AR and AD symptoms was found
in 4-year-old children [41]. Chang C.L. et al. studied
the association between BMI after birth and the risk
of allergic diseases (AR, food allergy) in children aged
6, 12, and 18 years.The risk factors for AR in children
were found to be delayed fetal intrauterine develop-
ment, insufficient weight gain, maternal heredity for
allergy, but not excessive weight gain during the first
two years of life [42].

In a meta-analysis of 30 studies, high BMI was
associated with an increased risk of AR in children
but not in adults [3]. In another systematic review
and metaanalysis of 32 studies, high or low BMI was
not associated with the risk of developing AR in both
children and adults [8]. However, in this paper [8],
unlike the previous meta-analysis [3], data in chil-
dren were evaluated in age-dependent subgroups:
under 12 years of age and between 13-18 years of age.
It is worth noting that both meta-analyses included
studies based on self-reports of AR symptoms and
self-reported anthropometric measurements, which
could influence the authors' conclusions in a differ-
ent way [3, 8].

There are also data in the literature in which ex-
cess body fat mass in children was not a risk factor
for AR [43-47]. According to the results of phase 1T
studies, ISAAC (“International study of asthma and
allergies in childhood”) involving 10,652 children
8-12 years of age found no association between high
BMI and AR [43]. In several cross-sectional studies
in children, high BMI had a negative association with
AR [44, 45]. A study by Scaaby T. et al. using Men-
delian randomization found an association between
overweight/obesity and higher prevalence of AD, de-
creased lung function in patients older than 16 years,
but not with AR [46]. According to the data present-
ed by Han Y.Y. et al. in children, central obesity is
associated with a reduced risk of AR [47].

The ambiguity of the study results is probably re-
lated to the design features, as well as to the different
methods of AR verification and overweight/obesity
in children. It is worth noting that the literature on
this problem is dominated by studies with a cross-sec-

tional or retrospective design, which do not allow to
determine the presence of causality [33-37, 40, 43,
44, 46, 47]. In some studies, the criterion for children
inclusion was the presence of a physician-verified di-
agnosis of AR [33, 37, 38, 41, 42], whereas in other
studies the assessment of AR symptoms was based
only on parent/child questionnaire data [36, 39, 40,
44, 47]. A number of studies analyzed self-reports of
patients and /or parents of children, which served to
further identify groups of children for additional al-
lergologic examination and confirmation of AR diag-
nosis [34, 35, 43, 46]. The children's anthropometric
indicators at the time of their inclusion in the study
were assessed both by medical personnel [33- 35, 37,
38, 41, 43, 44, 47] and parents [39, 36, 40, 42, 46]. All
this causes certain difficulties when analyzing scien-
tific works on this topic.

Thus, there are few and rather contradictory stud-
ies investigating the possible role of overweight /obe-
sity as a risk factor for AR in children. It is still un-
clear which values of increased BMI are associated
with the development of AR, since both overweight
and obese children were included in the studies. It
should be noted that in most studies the presence of
excess body fat mass in children was diagnosed using
the BMI criterion [33-46], which does not allow de-
termining the actual distribution of body fat [48, 49].
According to a meta-analysis, BMI is characterized
by low sensitivity and does not identify more than a
quarter of overweight/obese children [49]. This rais-
es the question of whether further studies investigat-
ing AR in children with excess body fat mass should
use the generally accepted BMI or use other more
accurate methods of assessing body composition. In
addition, the propensity of obese children to devel-
op AR is likely to be influenced by interactions with
other factors such as sex, race, aggravated heredity
and the presence of comorbid allergic diseases, which
should be considered in future studies.

PECULIARITIES OF CLINICAL SYMPTOMA-
TOLOGY AND PREVALENCE OF ALLERGIC
RHINITIS IN CHILDREN WITH OBESITY

It is of interest to study the clinical features of
AR in children with excess body fat mass. Thus, in
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Table 1. Results of clinical studies in children with allergic rhinitis and obesity (authors’ table)
Tabnnua 1. Pe3ynbTaTbl KIMHUYECKUX UCCNIEA0BAHNIA Yy AeTel C anneprnyeckum pUHUTOM U KOMOPOUAHBLIM OXUPEHN-

em (Tabnuua aBTopa)

Author, year Country Type of study Sample Age of Main outcome
size children
LeiY., etal., China Cross-sectional 3327 3 age groups: Obesity in children is a risk factor of AR
2016 [33] study children 2-6,7-12, and AD, but not BA, FA and DA
13-14
Saadeh D. etal., France Cross-sectional 6733 9-11 High BMl is a risk factor for AR and BA
2014 study children
[34]
Baumann L.M. et Pery Cross-sectional 1441 13-15 High BMl is a risk factor for AR
al., 2015 [35] study children
Lim M.S. etal., South Cross-sectional 53769 12-18 High BMl is associated with AR and AD
2017 [36] Korea study children
Vehapoglu A., et Turkey Prospective study 707 children 3-10 Overweight/obesity is associated with a
al., 2021 high risk of AR and BA
[38]
KreiBl S. et al., Germany Prospective study 3000 Evaluation Increase in BMl is associated with a high
2014 children atthe age risk of AR, but not BA and AD
[39] of 9-11 and
16-18
Lin M.H. etal., Taiwan Retrospective 74 688 13-15 Excessive body weight gain. after birth
2015 [40] study children may be a risk factor for AR and AD
development
Mai X.M., etal.,  Sweden Prospective study 4089 Evaluationat  Birth weight > 90" percentile and high
2007 [41] children the age of 1,2 BMI in early childhood are not a risk for
and 4 AR at the age of 4
Chang C.L., et Australia Prospective study 620 children Evaluative at  Excess body weight is not associated with
al., 2022 [42] the age of 6, arisk of AR at the age of 18
12and 18
T. Kusunoki etal., Japan Cross-sectional 50 086 7-15 The inverse association is between
2007 [44] study children childhood obesity and prevalence of AR
and AC. Obesity in children is associated
with prevalence of BA and severity of AD
Leung T.F., etal., China Cross-sectional 486 children 14-16 Obesity is not associated with AR and BA
2009 [45] study
Y.Y.Hanetal., USA Cross-sectional 2358 6-17 Central obesity is associated with a
2007 [47] study children decreased risk of AR, particularly among

Note: FA — food allergy, DA — drug allergy, AC — allergic conjunctivitis.

some studies, the authors demonstrated the presence
of an association between obesity and the severity of
AR [13, 18, 24, 39]. According to a prospective study
of 1794 children observed from 9-11 years to 16-18
years, an increase in BMI was a risk factor for persis-
tent AR [50]. In the work of Han M.W. it was shown
that in some children with mild AR and normal body
weight on the background of weight gain there was
observed aggravation of nasal symptoms and develop-
ment of severe AR [23]. At the same time, in the work
of Kusunoki T. et al. no association was found be-

20

boys

tween obesity and severity of AR in children. In this
paper, the presence of AR was assessed by parental
questionnaires and patients with other allergic dis-
eases (AD, AD, AU) were included in the study [44].

It should be noted that in the vast majority of
studies, the authors used BMI to assess obesity,
which does not distinguish between fat and muscle
mass in the body, nor does it take into account the
distribution of fat deposits [49, 50]. In a few studies,
the presence of obesity was assessed by bioimpedan-
ceometry [13, 18]. In particular, by the % body fat
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mass (%BFM), which reflects the presence and de-
gree of fat deposition in the body [51, 52]. Thus, Liu
W. et al. found that in 3126 children aged 7-12 years,
obesity (according to %BFM, waist circumference,
and BMTI) was a risk for severe year-round AR [13].
According to a cross-sectional study, 7-10 years old
overweight/obese children (according to %BFM)
had an earlier manifestation of AR (up to 3 years of
age) with nasal pruritus predominating as the main
manifestation of rhinitis. Excess body fat mass was a
predictor of persistent AR course in primary school
children [18].

Children with AR and comorbid obesity may be
more susceptible to air pollution. The results of Li R.
L. et al. indicate that carbon monoxide (CO) and am-
bient particles less than 10 um in diameter (PM10)
and PM2.5 lead to worsening nasal symptoms of AR
in obese children compared to the ones of control
group [53].

It is of interest to study the possible role of excess
body fat mass in the formation of a certain type of
sensitization. According to a study, children 4-8 years
old with AR and increased BMI were 2.64 times more
likely to be monosensitized to aeroallergens of house
dust mites compared to children with AR and normal
BMI [54]. It has also been shown that skin reactivity
to histamine in adult patients with AR may depend
on body fat mass. According to a study by Park D.
Y. et al. observed a positive correlation between high
BMI and skin reactivity to histamine in patients with
AR [55]. In experimental studies it was shown that
histamine level can be increased as a result of the re-
lease of substance P, which leads to neurogenic in-
flammation [56, 57]. Thus, according to the authors,
the increased content of substance P may be a me-
diator of allergy, providing higher skin reactivity to
histamine in obesity [55, 56, 57].

A number of epidemiologic studies have estab-
lished higher prevalence rates of AR among over-
weight/obese children compared to children with

normal body weight [33, 35, 37]. At the same time,
Liu W. et al. found that the prevalence of obesity in
the group of children with AR was comparable to
children in the control group [13].

In addition, children with AR have a pronounced
decrease in quality of life parameters related to phys-
ical activity. According to Park J. H. et al., children
with AR symptoms (rhinorrhea, nasal congestion,
sneezing, nasal itching, sleep disturbance) are more
prone to sedentary lifestyle than AD patients and
control group children. At the same time, higher
BMI values were observed in the group of children
with AR at the time of the study compared to chil-
dren in the control group. According to the authors,
children with AR have a higher probability of obe-
sity. It should be noted that in the study, the level
of physical activity was assessed based on children's
self-reported physical activity rather than objective
measurements (e.g., accelerometer), which may have
led to underestimation or overestimation of the rela-
tionship between the level of physical activity, BMI
and AR [58].

Given that most studies have a cross-sectional
design, it remains unclear whether excess body fat
mass/obesity in children precedes the development
of the identified clinical features of AR. On the other
hand, it is possible that patients with certain features
of AR are more likely to gain weight. To answer these
questions, further prospective studies using strict di-
agnostic criteria for AR and the use of methods to
assess the presence and degree of body fat deposition
are needed. In addition, epidemiologic studies are
needed to assess the prevalence of AR in children of
different ages with comorbid obesity.

TREATMENT OF PATIENTS WITH ALLER-
GIC RHINITIS AND OBESITY

Despite the fact that the principles of therapy
have not been developed for individuals with AR
and obesity, single studies have demonstrated var-
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ious aspects of treatment in these patients [23, 59].
According to the data of Han M.W. et al., improve-
ment of nasal symptoms from severe to mild AR was
observed in a part of children on the background
of BMI reduction [23]. At present, it is difficult to
say whether body fat mass affects the response of
patients with AR to treatment with intranasal glu-
cocorticosteroids (INGCS). In a recent prospective
study of the efficacy of INGCS in adult patients with
AR and elevated BMI, it was shown that symptom
improvement was observed after a 30-day course
of treatment in both obese and normal weight pa-
tient groups. AR symptoms were assessed using the
Visual analogue scale (VAS), SNOT- 22 (Sino-Nasal
Outcome Test-22) and NOSE-5 (Nasal obstruction
symptom evaluation-5) questionnaires, as well as
an increase in peak nasal inspiratory flow (PNIF).
At the same time, the authors showed that patients
with AR and obesity had a statistically significant
decrease in IL-10 levels in the nasal mucosa after
therapy compared to the group with AR and normal
body weight. Thus, according to the authors' opin-
ion, individuals with AR and obesity have a weaker
anti-inflammatory response to INGCS therapy [59].
Thus, no studies on the efficacy of INGCS in chil-
dren with AR and obesity were found in the litera-
ture available to us. This leads to another unanswered
question: whether weight loss in obese children can
improve the results of AR treatment with the use
of INGCS. In general, there is insufficient work on
the role of weight loss as an additional factor in in-
fluencing symptoms and efficacy of AR treatment in
children. Further study of the impact of obesity on
the treatment of children with AR, as well as weight
correction is important from the point of view of per-
sonalized tactics of managing such patients.
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