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Resume. Over the past decades, the proportion of obese children has increased 4-fold. At the same time, there is an increase in allergic
pathology in the children’s population.

The aim is to present modern data on the relationship between childhood obesity and allergic diseases.

Materials and methods. A search was conducted for domestic and foreign literature on the relationship between various links in
the pathogenesis of allergic pathology and obesity using the databases Scopus, Web of Science, PubMed, Google Scholar, eLibrary,
Cyberleninka. The review includes studies published from January 2016 to January 2025.

Results. Data on the mechanical and inflammatory effects of obesity in relation to atopy in children are described. In addition,
obesity is associated with increased production of inflammatory cytokines and adipokines, which supports low-activity systemic
inflammation and increases the risk of exacerbations of allergic diseases. Allergic rhinitis, atopic dermatitis, food allergies, and
chronic urticaria also appear to be associated with the chronic systemic low-activity inflammation characteristic of obesity. Vi-
tamin D deficiency, characteristic of obesity, appears to play a role in the development of bronchial asthma and allergic rhinitis,
while dyslipidemia and skin barrier defects may explain the link between obesity and atopic dermatitis.

Conclusion. Further research on the relationship between obesity and atopy is needed, confirming the role of adipose tissue in the
development of allergic diseases, in order to develop new therapeutic strategies.
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Pesiome. B Teuenne nocieiHUX AecsATUIETUI Y/Ie/IbHBIN Bec /ieTel, CTpa/laloluX OKUpeHneM, yBeandusics B 4 pasa. Ilapamiensno
B JIETCKOI MOIYJIALMU OTMEYAETCS POCT aJLJIEPIUYeCKO MaTONOTIH.

Ileab — mpeCcTaBUTh COBPEMEHHDIE IAHHBIE O B3AUMOCBSIZM MEK/TY IETCKUM OKMPEHUEM | aJJIEPTUYECKUMU 3200 I€BAHUSMH.
Marepuasbl u MeTobl. [IpoBe/IeH OUCK 0TeUYeCTBEHHOI U 3apyOeKHOI JINTEPATYPbI O B3AUMOCBSI3U PA3JIMYHBIX 3BEHBEB [ATOrea
Hesa aJlJIepruYecKoil MaToJOruU U OKUPEHI ¢ NCIIOIb30BanueM 6a3 ganubix Scopus, Web of Science, PubMed, Google Scholar,
eLibrary, Cyberleninka. B 0630p exmouenvt ucciedosanus, onybiuxosannvie ¢ sueapsi 2016 200a no smeaps 2025 200a.
Pesyabratel. Onucanbl JaHHbIE O MEXaHUYECKUX M BOCHATUTEIbHBIX 3(heKTax OXKUPEeHUs B OTHOIIEHUU aTOIHH Y JIeTeil.
Kpome Toro, o;KupeHne cBI3aHo ¢ HOBBIEHHONH BEIPAOOTKON BOCIIAJIUTEIbHBIX UTOKUHOB M aIMIIOKUHOB, YTO II0JePKIUBAET
CHCTEMHOE BOCHA/IeHIe HU3KOIl aKTMBHOCTU U IIOBBINIAET PUCK 00OCTPEHUIT ajl/lepruyeckux 3a00aeBaHnil. AJjieprudeckuii pue
HUT, aTOHI/I‘{eCKI/II‘;I JAE€PMATUT, TMUIIEBaA a/lJIEPTyA U XPOHUYECKaA KPallMBHUIIA TaKKe, l_[O-BI/II[I/IMOMyy CBA3aHbI C XPOHUYECKUM
CUCTEMHBIM HU3KOAKTUBHBIM BOCIHAJICHUEM, XaPaKTEPHBIM JIJIA OKUPEHWA. ﬂeq)I/I]_[I/IT BUTaMUHaA Dy XapaKTeprIﬁ JULA OKUpPEeHnsd,
HO-BI/I[[I/IMOMy, urpaet OHpeZ[e]IeHHyIO POJIb B pa3BUTUUN 6pOHXI/IaJIbHOI>'I ACTMbI 1 QJIJIEPTUYECKOIO PUHUTA, B TO BPEMA KaK JIUCJINA
nuaeMus 1 1eHeKThl KOKHOTO Gapbhepa MOTYT OOBICHUTD CBSA3b MEKLY OKUPEHUEM M aTOMMIECKUM JIEPMATUTOM.

3akmouenue. HeoOX0anMbI fanbHERIIIE UCCTeI0BAHNS B3AUMOCBS3U MEKLY OKUPEHUEM U aTOTIHEH, TIOATBEPKIAIONIIE POJTb
SKMPOBOI TKAHK B PA3BUTUU aJLIEPIUYECKUX 3a00/1eBaHUI, 111 pa3paOOTKU HOBBIX TEPALEBTHYECKHIX CTPATET A,

Kmouesbie cioBa: OJKMpeHue, ajlJaeprus, aTOINYECKUIT JIEPMaTHUT, 6pOHXI/IaJIbHa$I acCTMa, J1eTH

Koundaukr uarepecos:
ABTOPBI 3as1BIISTIOT 06 OTCYTCTBUN KOH(JIUKTA HHTEPECOB.

st nutupoBanust: Benpix H.A., Jlebenesa V.H., ITusuiop N.B., Korosa I1.0., /leesa 10.B. Anrepruyeckue 3a60/eBaHus U IE€TCKOE
OJKUPEHUE: €CTh JIU CBsI3b? Aliepeonozust u ummynonozus 6 neduampuu. 2025; 23 (2): 38—49. https://doi.org/10.53529,/2500-1175-
2025-2-38-49

INTRODUCTION At the same time, the prevalence of allergic diseases

Obesity and allergic diseases are a major public  is also increasing significantly. Allergic rhinitis (AR)
health burden today [1]. The World Obesity Fed- is the most common allergic disease, affecting 20 to
eration predicts that by 2035, more than 1.5 billion ~ 30% of adults and up to 40% of children in industri-
adults and nearly 400 million children will be over-  alized countries [3]. Atopic dermatitis (AtD) affects
weight and obese, and the global prevalence of child-  up to 12% of children and 7.2% of adults worldwide,
hood obesity will more than double between 2020  and in Russia, according to the results of studies, the
and 2035, from 10% to 20% among boys and 8% to  prevalence of AtD among children 7-8 years old var-
18% among girls [2]. ied from 5.5% to 49.2% depending on the region, and
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among children 13-14 years old - from 3.3% to 45.3%
[4, 5]. The prevalence of bronchial asthma (BA) in
childhood is registered with a frequency from 6 to 9%
in different countries of the world and has a steady
tendency to increase. In Russia, according to a recent
epidemiologic study, the prevalence of BA among
adults is 6-8% in children and up to 1.5% in adults [6].
Also in recent decades, there has been a significant
increase in the frequency of food allergy (FA) - up to
6.7% [5]. Up to 1% of the population in the USA and
Europe suffter from chronic urticaria (CU) [7]. At the
same time, there is increasing evidence that obesity
raises the risk of developing allergic diseases [8].

OBJECTIVE of this review is to present current data
on the association between childhood obesity and al-
lergic pathology.

MATERIALS AND METHODS. A search of Rus-
sian and foreign literature on the relationship be-
tween various links in the pathogenesis of allergic
pathology and obesity was conducted using Scopus,
Web of Science, PubMed, Google Scholar, eLibrary,
and Cyberleninka databases. The review included
studies published from January 1, 2015 to January 1,
2025 in English and Russian languages.

RESULTS. Allergic diseases arise not only from the
interaction of genetic factors, but also from external
causes that may increase susceptibility to allergic
diseases through epigenetic changes. In particular,
obesity represents an external factor involved in im-
munologic changes leading to a switch of the immune
system to a Th2 cytokine profile and increasing the
risk of developing atopy [9]. However, studies on the
association between obesity and atopy have conflict-
ing results. Some data indicate a correlation between
BMI and the prevalence of atopy, while other results
demonstrate a lack of association between atopy bi-
omarkers such as serum IgE levels and blood eosino-
phil counts with obesity [10].

Inflammation caused by an imbalance of immune
cells in adipose tissue may be associated with de-
creased tolerance to allergens and damage to the
intestinal barrier. Adipose tissue contains many im-
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mune cells: mast cells, Th cells, cytotoxic T cells (Tc),
regulatory T cells (Treg), regulatory B cells (Breg),
invariant natural killer cells (iNKT) and M2 mac-
rophages, which maintain immune balance. Obesity
increases the number of pro-inflammatory immune
cells, which secrete large amounts of pro-inflamma-
tory cytokines (TNF-q«, IL-6, etc.) and decreases the
number of anti-inflammatory Treg, while anti-inflam-
matory M2 macrophages turn into pro-inflammatory
(M) macrophages. Large amounts of pro-inflamma-
tory cytokines can activate the nuclear factor kappa
B (NF-«B) signaling pathway, induce the production
of pro-inflammatory cytokines, chemokines, etc. and
exacerbate the pro-inflammatory immunological ef-
fect. TNF« also activates NF-»«B, which can increase
the permeability of the epithelial barrier, disrupting
the tight junctions of intestinal epithelial cells [11].

Treg dysfunction is one of the important links in
the development of allergic diseases, since Treg are
able to inhibit the proliferation of Th cells, reduce al-
lergen-specific IgE secretion and migration of T cells
into tissues, limit the interaction of eosinophils, mast
cells and neutrophils with resident tissue cells [11].
This leads to decreased tolerance to allergens, pro-
motes differentiation of native CD4+ T cells (ThO)
into Th2 cells, causing allergic reactions. Elevated
circulating levels of adipose tissue-derived pro-in-
flammatory cytokines may impair the survival and/
or maturation of circulating Treg cells.

Mast cells are effector cells, secrete inflammatory
mediators, and in allergic reactions cause symptoms
in the skin, respiratory tract, and digestive tract. Mast
cells are abundant in adipose tissue and can interact
with adipocytes to recruit inflammatory cells.

Adipose tissue secretes a variety of adipocytokines,
including leptin, adiponectin, IL-6 and TNF-« etc.,
which are actively involved in metabolic homeostasis.
In adipose tissue accumulation, adipocyte dysfunc-
tion and dysregulation of adipocytokines are noted,
which can cause local or systemic effects, leading to
pathological processes associated with inflammation.

Leptin activates CD4+ T cells, stimulates the se-
cretion of proinflammatory cytokines (TNF-«, IL-6,
IL-12), which, in turn, suppresses Treg activity. Ad-
iponectin enhances fatty acid degradation, reduces
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blood glucose levels and increases insulin sensitivi-
ty, has anti-inflammatory, antioxidant activity, and
counteracts TNF-« expression in adipocytes and
macrophages. In addition, adiponectin, the level of
which is reduced in obesity, suppresses the synthesis
of IL-10 secreted by macrophages and adipocytes. All
these changes impair the immunoregulatory function
of Treg, resulting in decreased antigen tolerance.

PPARy DYSREGULATION AND ALLERGIC RE-
ACTION. Peroxysome proliferator-activated recep-
tors (PPAR's) are a class of ligand-dependent nuclear
receptors expressed in various organs and tissues, in-
cluding adipose tissue. PPARy is expressed in vari-
ous immune cells, regulates genes involved in lipid
metabolism, immune and inflammation-related genes,
and exerts anti-inflammatory effects by inhibiting the
expression of pro-inflammatory genes. The pro-in-
flammatory effects of adipose tissue may attenuate
the anti-inflammatory effects of PPARy by reducing
its expression.

There is evidence that supplementation with ©-3
and w-6 polyunsaturated fatty acids (PUFAs) can alle-
viate inflammation by upregulating PPARy expression
[12]. The effect of PUFAs on PPARy also mediates
changes in adipocytokine levels. The reduction of
PPARy in adipose tissue in obesity may affect Treg
activity. Because PPARy is a key regulator of mast cell
maturation, decreased PPARy expression in obesity
accelerates mast cell differentiation, and increased
mast cell activation may lead to intestinal barrier
damage and increased risk of food allergy through the
secretion of more tryptase.

OBESITY AND BRONCHIAL ASTHMA. Epide-
miologic studies in recent years have demonstrated
an association between BA and obesity. Although the
mechanism of this relationship from the pathophysio-
logic point of view is not yet fully understood, obesity
has been shown to be a risk factor for BA [9]. Accord-
ing to some authors, obesity increases the risk of BA
development by 2.7 times, and overweight - by 2 times

compared to patients with normal body weight [5]. J.
E. Lang et al. (2019) showed that the highest risk of
obesity-associated asthma is observed in prepubertal
children in the absence of AR. The authors hypoth-
esized that at this age, the likelihood of developing
obesity-associated asthma would increase, especially
in girls, while in boys this pattern is observed after 12
years of age [10]. But in a study conducted by R. Par-
lar-Chun et al. (2020), with the participation of 995
children, there was no association between childhood
obesity and the severity of asthma course, resulting
in prolonged hospitalization and intensive care [13].

L. B. Orriéns et al. (2020) suggested that over-
weight/obese children with BA have a high risk of
intentional discontinuation of inhaled corticosteroid
therapy, which, in turn, may lead to an increased fre-
quency of asthma exacerbations [14]. An analysis of
16 European cohorts involving 21,130 children aged
3 to 8 years demonstrated that persistent wheezing
and early onset of BA are associated with an increased
risk of obesity [8].

The association between BA and obesity can be
explained partly by mechanical factors and partly by
the presence of chronic low-grade inflammation due
to obesity. In some patients, obesity precedes asthma;
in others, BA precedes obesity. This suggests that BA
or its therapy may be a risk factor for obesity [15].
Bronchial asthma associated with obesity is more dif-
ficult to control. Patients tend to have more frequent
exacerbations and have a lower quality of life [16].
Various studies show that obesity-associated BA
differs from the classical phenotype, demonstrating
a non-Th2-mediated response. BA exacerbations in
obese patients are often characterized by a reduced
response to baseline therapy [5]. This phenotype of
BA is characterized predominantly by women and
is accompanied by the absence of eosinophilic air-
way inflammation [5]. A significant negative corre-
lation between the percentage of eosinophils in in-
duced sputum and BMI and waist circumference was
found, which may indicate the role of visceral fat in
the maintenance of non-eosinophilic airway inflam-
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mation, typical of obese individuals.

Several studies have focused on the association be-
tween BMI and exhaled nitric oxide (FeNO) concen-
tration with opposite results. Some authors describe
a positive relationship between FeNO concentration
and BMI, concluding that FeNO may be a systemic
link between airway inflammation and obesity. Sep-
arate studies demonstrate a negative correlation be-
tween BMI and FeNO in patients with obesity-asso-
ciated asthma [5].

A diet rich in carbohydrates and saturated fatty
acids and low in fiber and antioxidants increases the
risk of obesity and respiratory symptoms [17]. Vita-
min D deficiency may also increase the risk of BA in
obese patients [18]. Dyslipidemia and insulin resist-
ance (IR) are associated with impaired forced vital
capacity of the lungs (FVC) and the severity of BA.
Insulin is a trophic stimulus for lower airway smooth
muscle cells; it promotes laminin production, which
increases airway hyperresponsiveness by stimulating
parasympathetic innervation, thereby contributing
to airway obstruction. High levels of total cholester-
ol and low-density lipoprotein are more common in
children with obesity-associated BA and are associ-
ated with impaired lung function [19]. However, the
exact mechanism by which dyslipidemia affects lung
function is not yet known.

Maternal obesity before and during pregnancy
also appears to play a role in the development of BA
in children later in life. In a study of the effect of
maternal diet on bronchial hyperresponsiveness in
adult offspring in a mouse model, it was found that
maternal diet during pregnancy, rich in saturated
fatty acids, plays a key role in the development of
airway hyperresponsiveness in the offspring [5].
The increased risk of allergic reactions in children
born to obese mothers appears to be due to exces-
sive synthesis of pro-inflammatory cytokines caused
by excess adipose tissue. Such changes are proba-
bly the result of long-term changes in the expres-
sion of miR-155 and miR-133b microRNAs [10]. In
addition, environmental factors play a role: various
studies show that air pollution and passive smoking

42

are independent risk factors for the development of
both asthma and obesity in children [20]. Impaired
lung development and growth also play a role: obese
children have increased lung volume relative to air-
way diameter (“dysanapsia”), as reflected by a low-
er ratio of forced expiratory volume in 1 second to
forced vital capacity (FEV1/FVC), despite normal
FEV1 and FVC values. Dysanapsia is associated
with decreased airway patency, more frequent exac-
erbations of BA, and use of systemic glucocorticoids
in obese children [21].

Mechanical factors also play a role: obesity causes
significant changes in lung and chest mechanics that
cause asthma-like symptoms such as dyspnea, wheez-
ing and airway hyperresponsiveness. Excess fat mass
in the chest and abdomen reduces functional residual
lung capacity (FRLC) [17]. It is also associated with
decreased FVC and FEV1 [19-22]. Breathing with
reduced respiratory volume due to excess fat in the
thorax and abdomen leads to decreased lung volume,
causing alveolar hypoventilation and increased air-
way resistance. These phenomena, in turn, cause air-
way hyperresponsiveness, leads to increased respira-
tory rate and increased chest elasticity. Collectively,
all these changes lead to stiffness of airway smooth
muscle in obese individuals, which leads to a decrease
in bronchodilator effect [5].

In addition, the function of immune cells is also
altered: traditionally, BA and other atopic diseas-
es are thought to be associated with type 2 Th and
increased levels of IgE and eosinophils. In obesity,
the functions of adaptive and innate immune cells
are impaired. Some studies show suppression of Th2
function in obese patients, i.e., the immune response
shifts toward Th1 type [23]. Visceral inflammation
with increased numbers of pro-inflammatory mac-
rophages (M1) is also observed in patients with obe-
sity-associated asthma and may determine systemic
inflammation and the severity of BA [5]. In obese
patients, oxidative stress, cell necrosis products, and
excess free fatty acids lead to polarization toward the
M1 phenotype, while the number of anti-inflammato-
ry M2 macrophages decreases [24].
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Eosinophil function is also altered in obesity. While
the number of submucosal eosinophils is increased in
obese patients with BA, the number of eosinophils in
peripheral blood and sputum is not increased in obe-
sity. All these aspects may explain why current drugs
used in the therapy of BA, including corticosteroids,
leukotriene inhibitors, and biologics that affect Th2
response and eosinophils, are less effective in patients
with obesity-associated BA [19].

Adipose tissue mediators also play a role in the
pathogenesis of BA. Adipose tissue is an active endo-
crine organ that can influence the functions of other
organs, as well as a source of proinflammatory cy-
tokines, chemokines, and growth factors [5]. Obesity
is associated with increased production of inflamma-
tory cytokines (IL-6, IL-13 and TNF-alpha), leading
to low activity systemic inflammation and increased
risk of frequent exacerbations of BA [8, 19]. High cir-
culating IL-6 levels are associated with poor control
of BA, and inflammatory biomarkers such as C-re-
active protein (CRP) and fibrinogen are elevated in
patients with obesity-associated asthma compared to
patients with non-obese BA [5, 19].

In recent years, several cytokines produced by
adipose tissue, the so-called adipokines, have been
identified. Adipokines play a crucial role in energy
homeostasis as well as in inflammatory and immune
responses, supporting inflammation [24]. Leptin and
resistin are pro-inflammatory cytokines, while adi-
ponectin has anti-inflammatory properties. Leptin
levels are positively correlated with adipose tissue
mass, so it is considered one of the factors explaining
the association between obesity and BA. The most
important role of leptin is to suppress appetite by in-
hibiting the hypothalamic nuclei that stimulate hun-
ger and activating the nuclei that induce the feeling
of satiety. However, in obesity, patients develop leptin
resistance with decreased sensitivity to anorexinergic
stimuli. Leptin dysfunction leads to hyperphagia, rap-
id weight gain, and IR. Leptin stimulates neutrophil
activation and chemotaxis, oxygen radical release
and survival of macrophages, eosinophils, basophils
and natural killer cells. Leptin and IL-6 decrease
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the activity of regulatory T lymphocytes (Treg), re-
ducing immunologic tolerance to antigens, thereby
increasing the risk of developing allergies and other
immune-mediated diseases [25]. Adiponectin reduc-
es the risk of AD, independent of BMI [25]. In mac-
rophages, adiponectin promotes polarization of the
M2 phenotype, decreases TNF-alpha secretion and
enhances phagocytic activity. In addition, adiponec-
tin stimulates the release of IL-10, one of the major
anti-inflammatory cytokines that plays a key role in
regulating the immune response and increasing insu-
lin sensitivity. The role of resistin in the development
of BA in obesity remains unclear. Some studies have
found higher levels of resistin in patients with BA,
and correlation of its levels with worsening disease
control, while other authors have suggested that re-
sistin prevents the development of BA [25]. Thus,
adipokines play a key role in realizing the association
between obesity and changes in the immune response,
resulting in poorly expressed systemic inflammation
and decreased immune tolerance. Body weight reduc-
tion combined with lifestyle modification effectively
suppresses the level of serum markers of inflammation
and IR in obese children and adolescents, resulting in
improved BA control, lung function parameters and
quality of life of patients [5, 25].

OBESITY AND ALLERGIC RHINOCONJUNC-
TIVITIS . Several studies have investigated the rela-
tionship between obesity and AR and rhinoconjunc-
tivitis. A meta-analysis of 30 observational studies by
Zhou J. et al. (2020) found a statistically significant
association between obesity and the risk of AR in
children [26]. The authors suggested that this asso-
ciation may be due to a common inflammatory etiolo-
gy. Immunologic changes caused by obesity may lead
to decreased immunologic antigen tolerance, thereby
increasing the risk of developing AR. However, other
factors, such as vitamin D deficiency, may also con-
tribute to the association between obesity and AR:
obese patients with vitamin D deficiency appear to
have an increased risk of developing atopic diseases
[5]. A positive correlation was found between obesi-
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ty and atopic dermatitis and AR in adults, as well as
a positive correlation between increasing BMI and
the prevalence of AR and conjunctivitis, especially
among young women and children [5]. M. W. Han
et al. (2021) investigated the mechanisms by which
obesity can influence the severity of AR. The authors
analyzed the levels of leptin and inflammatory bio-
markers in serum and found that the level of TL-18,
a biomarker of active inflammation, was significantly
higher in patients with AR than without AR, as well
as in obese individuals than in the group of people
with normal body weight. Data analysis showed that
leptin levels were associated with increased IL-18
expression in children with AR. In multivariate anal-
ysis, elevated leptin level and high I1L.-18 expression
were found to be significant risk factors for the de-
velopment of moderate to severe persistent AR [27].

Also, recent studies suggest a role for leptin in the
development of AR in obese children. Leptin appears
to increase the expression of innate lymphoid cell
type 2 (ILC2), which may be involved in the develop-
ment of AR [28]. These results suggest that obesity is
asignificant risk factor for exacerbations and severity
of AR course. Allergic rhinitis is often a prerequisite
for the subsequent development of AD (the so-called
“atopic march”). Therefore, it becomes extremely im-
portant to control body weight to prevent the devel-
opment of AR and subsequent BA [28].

OBESITY AND CHRONIC POLYPOUS RHI-
NOSINUSITIS (CPRS). In recent years, several
studies have been published to evaluate the associa-
tion between obesity and CRPS. In a recent prospec-
tive population-based study conducted in Norway
(2013-2018) involving 5769 patients, the authors
found that the likelihood of developing CPRS was
53% higher in the obese group compared with the
normal weight group [29]. Thus, BMI seems to be an
important risk factor for the development of CPRS
and should be taken into account in therapy. In a
cross-sectional study by S. Nam et al. analyzed data
from 32,384 patients aged 19 to 86 years and found
that the prevalence of CPRS was higher in obese pa-
tients than in those with normal body weight [30].
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In patients with asthma, CPRS is associated with
increased eosinophilic airway inflammation and wors-
ening lung function as measured by spirometry. The
shared pathophysiology of CPRS and BA has impor-
tant implications for the therapy of these conditions
and provides a rationale for systemic therapy with
new biologic agents targeting common Th2 inflam-
matory processes, such as dupilumab and omalizum-

ab [31].

OBESITY AND ATD. A significant correlation was
found between high BMI and AtD in children. In
addition, obese children are significantly more like-
ly to have a severe course of the disease. There is
also evidence that prolonged obesity (more than 2.5
years) in early childhood is a modifiable risk factor
for childhood AtD, while short-term obesity does not
increase the risk of developing ATD. This suggests
that rapid reduction of body weight is an important
non-pharmacologic intervention for the prevention
and treatment of AtD in children [32]. Chronic slug-
gish inflammation caused by excess adipose tissue is
probably involved in the pathogenesis of AtD, and
increased leptin expression and decreased adiponec-
tin expression in obese patients may contribute to the
pathogenetic link between obesity and AtD [33, 34].
A. K. Jaworek et al. (2020), while evaluating the lev-
els of various adipokines in the blood of adult patients
with normal body weight, suffering from chronic AtD
since childhood, found increased levels of leptin and
decreased levels of adiponectin in patients with AtD
compared to healthy people. The level of adiponec-
tin was negatively correlated with the severity of the
disease [35]. However, the direct role of adipokines in
the pathogenesis of AtD is still not fully understood.
S. P. Bapat et al (2022) studied 2 mouse models of
AtD and found marked differences in the immune re-
sponse in lean and obese mice. Obesity transformed
the classic Th2-dependent inflammation, into a more
severe form of the disease with a predominance of
Th17 inflammation. The authors also observed a dif-
ferent response to biological therapies targeting Th2
cytokines, which protected lean mice but worsened
the condition in obese mice [36]. This may be impor-
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tant for the development of effective treatments for
children with obesity and allergic diseases.

Another mechanism that may explain the associa-
tion between obesity and AtD is related to changes in
lipid profile. A recent study by J. H. Kim et al. (2022)
showed that children with AtD had significantly high-
er levels of total cholesterol and triglycerides, and this
is associated with the AtD index (SCORAD) indicat-
ing the involvement of dyslipidemia in the pathogen-
esis of pediatric AtD [37]. It is also believed that me-
chanical factors such as skin maceration and stretch
marks, often observed in obese patients, may also
contribute to the development of AtD. Excess subcu-
taneous adipose tissue may adversely affect epidermal
barrier function, as obese children have significantly
higher rates of transepidermal water loss through the
skin than normal body weight [5]. This suggests that
obesity may exacerbate the course of AtD by compro-
mising the integrity of the skin barrier, thereby facili-
tating transdermal penetration of allergens, leading to
AtD. Further prospective cohort studies are needed
to confirm the association between AtD and obesity.

OBESITY AND FOOD ALLERGY. Various studies
show that obesity may contribute to the increase in
the prevalence of FA in children. In a study conduct-
ed by K. Hayashi et al. (2021) in Japan, an analysis of
data from 1,772 children revealed that in girls, excess
weight was statistically significantly associated with
FA (OR 1.99, p = 0.046), while in boys, no such asso-
ciation was found [38].

Dietary lipids can affect innate immune function
and antigen presentation to adaptive immune cells.
Lipids appear to alter the immunostimulatory prop-
erties of proteins and affect their absorption in the
intestine, thereby altering the bioavailability of aller-
gens [39]. A correlation has been found between CRP
and total IgE levels, atopy, and food hypersensitivity
[5]. This result suggests that the presence of low-
grade inflammation in obese children may contribute
to the development of FA. Some authors hypothesize
that damage to the gastrointestinal barrier caused
by a high-fat diet, hyperglycemia, and chronic sys-
temic low-grade inflammation may explain the link
between obesity and FA [40]. However, the patho-
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physiological mechanisms underlying this phenom-
enon have not yet been fully studied. L. Torres et al.
(2023), in a study of changes in the intestinal mucosa
in mice with alimentary obesity, found that they had
increased permeability and reduced numbers of in-
traepithelial Tregs, and after oral administration of
ovalbumin, tolerance did not develop, but a stronger
reaction to ovalbumin was observed [41]. In addition,
changes in the intestinal microbiota also play an im-
portant role in the development of obesity and FA.
Further prospective studies are needed to identify the
causal link between obesity and FA.

OBESITY AND CHRONIC URTICARIA. An Ital-
ian study analyzed the influence of various risk fac-
tors associated with CU and showed that the risk of
developing CU was statistically significantly higher
in obese patients. Chronic low-grade systemic inflam-
mation in obesity may reduce immunological toler-
ance to antigens, thereby increasing the risk of CU
[42]. There is evidence that central obesity is more
common in patients with CU and correlates signif-
icantly with levels of TNF-alpha, total serum IgE,
and eosinophil cationic protein [5]. However, further
research is needed to confirm these findings and the
possible link between obesity and the onset of CU.

CONCLUSIONS. Obesity is one of the risk factors
for developing allergic diseases and, at least in part,
is responsible for their recent increase. Disorders of
innate and acquired immunity in obese patients also
affect the development and severity of asthma. Polari-
zation of the immune response towards Th1 and Th17
and an increase in the number of pro-inflammatory
macrophages (M1) lead to an increase in the severity
of asthma and explain the low eftectiveness of basic
therapy in patients with obesity-associated asthma.
Excess body weight is associated with increased pro-
duction of inflammatory cytokines (IL-6, IL-13, and
TNF-alpha) and adipokines (leptin and resistin),
which leads to the formation of chronic systemic
inflammation and increases the risk of BA exacerba-
tions. However, the exact mechanism linking obesity
and other atopic diseases remains unclear. Vitamin D
deficiency appears to play a role in the development of
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AR, while dyslipidemia and skin barrier defects may  obesity and atopic diseases to clarify the role of adi-
explain the link between obesity and AtD. Therefore,  pose tissue in the development of allergic diseases for
further research is needed on the association between  the development of new therapeutic strategies.
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