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Abstract

Introduction. Bronchial asthma (BA) in combination with obesity is a complex phenotype, an important pathogenetic factor in
the formation of which is low-intensity systemic inflammation accompanied by the secretion of a spectrum of proinflammatory
cytokines, including interleukin-18 (IL-18). However, the effect of IL-18 on the formation of bronchial obstruction syndrome in
children and adolescents with BA obesity cannot be considered established.

Objective: to study the content of IL-18 in blood serum in children and adolescents with asthma and its relationship with the
body mass index of patients, taking into account obstructive disorders.

Materials and methods. A single-center observational cross-sectional pilot study was conducted. 85 patients with asthma aged from
8 to 17 years were examined. Anthropometric and spirometric parameters were measured, and serum 1L-18 levels were assessed. The
study participants were divided into 2 groups: 1 — patients with low and normal body weight, 2 — overweight and obese.

Results. A direct statistically significant correlation was established between the level of IL-18 in blood serum and zZBMI, R =
0.30, p = 0.008. In the general group and in patients with obstructive disorders, the level of IL-18 was statistically significantly
higher in group 2 compared with group 1, 247.0 [207.0; 334.5] against 208.0 [134.0; 293.0] pg/ml, p = 0.012 and 349.0 [176.0;
452.0] versus 212.0 [148.0; 250.0] pg/ml, p = 0.02, respectively. In the absence of obstructive disorders, the level of IL-18 was
comparable in children of these groups, 242.0 [194.5; 313.0] and 204.0 [134.0; 304.0] pg/ml, p = 0.282.

In patients of the second group and in the general group, the level of IL-18 was statistically significantly higher in the pres-
ence of obstructive disorders, 227.5 [171.0; 352.5] versus 223.0 [163.0; 307.0] pg/ml, p = 0.048 and 349.0 [176.0; 452.0] versus
242.0 [194.5; 313.0] pg/ml, p = 0.046.

Conclusion. In patients with asthma and overweight or obesity, the presence of bronchial obstruction is characterized by a statis-
tically significantly higher level of IL-18 in blood serum compared with patients without bronchial patency disorders. This may
indicate the inclusion of this interleukin in the genesis of bronchial obstruction in overweight and obese patients.
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Aunnorauus

AxryasnsHocTb. Bponxuanbhas actma (BA) B couetannu ¢ o;KupeHneM npeacTaBasierT cOO0M CI0KHBIN (PEHOTHUIL, BasKHBIM [1aTO-
reHeTHYeCKIM (hakTOpPOM (OPMUPOBAHNUST KOTOPOTO SIBJISIETCS HIBKOMHTEHCHBHOE CHCTEMHOE BOCIAJIEHIIE, COTIPOBOIK/IATOIIIEECST
ceKperell CreKTpa MPOBOCTATUTENbHBIX ITUTOKUHOB, BKIoyas natepiaerknd-18 (MJI-18). Oxnaxo Banguue NJI-18 va dop-
MUPOBaHUE CHHAPOMA GPOHXHMATBHON OGCTPYKIMMHU Y JIeTeli U MOAPOCTKOB ¢ BA 1 0KUPEHIEM HeJb3st CAUTATh YCTAHOBIEHHDIM.
exp nccneqoBanusi: n3yunts cozpep:kanve V1JI-18 B ceIBopoTke KpoBH y jieTell 1 MOAPOCTKOB ¢ BA 1 ero B3anMocBsI3b ¢ WHIEK-
COM MAcCChI TeJia TAIUEHTOB € Y4eTOM 0OCTPYKTUBHBIX HAPYIICHUH.

Marepuasst 1 MeToAbl. BblI0 IPOBeIeHO 0HOIIEHTPOBOE HAGJIIOATEIbHOE OTIEPEYHOE TIIOTHOE HccenoBatme. O6cienoBano
85 manmenTtos ¢ BA B Bo3pacte ot 8 10 17 jet. IIpoBenieno uamepemie aHTPOIOMETPHYECKIX U CIIMPOMETPUYECKIX TIOKa3aTesel,
orleHKa ypoBHs chiBopoTouHoro WMJI-18. YuacTHuku mccsefoBanns pasesenbl Ha 2 IPyHbl 1-9 — MaIrueHTsl ¢ MTOHKEHHOM
¥ HOPMAJTbHOW Maccoi Tera, 2-s1 — ¢ M36BITOUHON MaCCOM Tesla U OKUPEHUEM.

PesynbraTel. YcTaHOBJIeHA TPSIMAsT CTATUCTUYECKN 3HAYMMAsT KOPPEJIIIIMOHHAST B3aNMOCBSI3b Mesky ypoBHeM 1J1-18 B cbiBopoTke
kposu u zMMT, R = 0,30, p = 0,008. B o6uieii rpyiiie u y nai@enToB ¢ HaJimuueMm 0OCTPYKTUBHBIX Hapyiuenuii yposerb WJI-18 GbLt
CTaTUCTUYECKH 3HAUYMMO BbIIlIe B IpyIIe 2 1o cpaBHeHMIO ¢ rpymmoit 1, 247,0 [207,0; 334,5] nporus 208,0 [134,0; 293,0] rir/mu, p =
0,012 u 349,0 [176,0; 452,0] mportus 212,0 [148,0; 250,0] rir /M1, p = 0,02, coorBeTcTBeHHO. [IpH 0TCYTCTBUN OOCTPYKTHUBHBIX HAPYF
mennii ypoerb MJI-18 6b11 conoctaBuM y aereii qannbix rpymi, 242,0 [194,5; 313,0] u 204,0 [ 134,0; 304,0] ir/mu, p = 0,282.

V nanueHToB BTOPOIi Ipy bl 1 B 061ei rpyiiie yposehb JI-18 6bLI cTaTHCTHYECKN 3HAUMMO BbIIIE TIPH HAJIUYUK 00CTPYKTUB-
HBIX Hapytrenwii, 227,5 [171,0; 352,5] mporus 223,0 [163,0; 307,0] nir/mu1, p = 0,048 1 349,0 [176,0; 452,0] mpoTtus 242,0 [194,5;
313,0] it /M, p = 0,046.

BoiBoapl. Y naiuenTos ¢ BA u u3GpITouHOI Maccoii Tesia WK OKMpeHreM Hajinuue OPOHXUANIbHOM 00CTPYKIMK XapaKTepU3yeT-
Cs1 CTATHCTHYECKH 3HAYMMO OoJiee BBICOKHM ypoBHeM VJI-18 B cbIBOPOTKE KPOBHU 110 CPABHEHUIO C TTAIIMEHTAMH, HE HMEIOTIIMI
HapyieHuii GPOHXUATBLHON MPOXOIMMOCTU. DTO MOKET CBUIETENHCTBOBATH O BKJIIOYECHUH JAHHOTO HHTEPJICHKIHA B rene3 GpoH-
XUAIBHOW OOCTPYKIINH Y HAIMEHTOB ¢ U30BITOYHOI MACCON TeJIa U OKMPEHIEM.

KiroueBsbie ciroBa: GpoHXHATbHAS ACTMA, OKUPEHIE, CITIPOMETPHsI, HHTepIeiikuH-18, netn

Koundukr unrepecos:
ABTOD 3astBJIsieT 00 OTCYTCTBUM KOH(IIUKTA UHTEPECOB.

st muruposanus: Xpamosa P. H. BaanMocssiab ypoBHst cbiBopoTounoro NJI-18 ¢ nHmeKcoM MacChl TeJia, HaTHIueM 00CTPYKTUBHBIX
HapyILeHWii y ieTell 1 II0APOCTKOB ¢ GPOHXUANBHON acTMOI. Aiepzonozus u ummynonozus ¢ neduampuu. 2025; 23 (2): 50-56. https://
doi.org/10.53529/2500-1175-2025-2-50-56

INTRODUCTION of therapy aimed at relieving T2-dependent inflam-

Bronchial asthma (BA) combined with obesity = mation [1]. It is assumed that the cause of the torpid
is a complex phenotype, an important pathogenetic ~ course of BA associated with obesity is low-intensity
factor in the formation of which is low-intensity sys-  systemic inflammation generated by excess adipose
temic inflammation induced by excess adipose tissue,  tissue [3]. Adipocytes and macrophages in adipose
accompanied by the secretion of a spectrum of proin-  tissue secrete various proinflammatory cytokines, in-
flammatory cytokines, including interleukin-18 (IL-  cluding interleukin-18 (IL-18), which may potential-
18) [1, 2]. This disease phenotype is characterized ly affect the pathogenesis of the “asthma and obesity”
by reduced disease control and insufficient efficacy ~ phenotype [4].
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The role of IL-18 in the pathogenesis of the BA
phenotype combined with obesity is currently under
debate. Studies by Zhang H. et al., Wong C. K. et al.,
and Tanaka H. et al. have demonstrated a relationship
between the course of BA and serum IL-18 levels in
adult patients [5—7]. Studies by C. Jung et al. have
shown an increase in I1L-18 levels in obese children
[8]. It has also been found that IL-18 levels rise in
people with metabolic syndrome [9]. However, stud-
ies of IL-18 levels in patients with combined asthma
and obesity are few and far between and only concern
adult patients [10]. Thus, at present, the influence of
IL-18 on the development of bronchial obstruction
syndrome in children and adolescents with the “asth-

ma and obesity” phenotype cannot be considered es-
tablished.

STUDY OBJECTIVE: to study the content of IL-18
in the blood serum of children and adolescents with
bronchial asthma and its relationship with the pa-
tients' body mass index and the presence of obstruc-
tive disorders.

MATERIALS AND METHODS

Study design

A single-center observational cross-sectional
study was conducted.

Terms and conditions of the study

The study was conducted at Children's City Clin-
ical Hospital No. 1 in Nizhny Novgorod, Russia, in
2021-2024.

Study participants

The study included patients with atopic asthma
aged 8 to 17 years who were receiving treatment for
this disease. Family history related to atopy (asthma,
allergic rhinitis, conjunctivitis, atopic dermatitis, ur-
ticaria) was assessed. Sensitization to major airborne
allergens (house dust mite, cat, dog, and pollen aller-
gens) was investigated using in vivo (prick tests) or
in vitro (specific IgE determination) methods.

The criteria for inclusion in the study were:

1. diagnosis of BA established in accordance with
applicable international consensus documents
(GINA, 2016—-2021),

2. patients’ age from 8 to 17 years.

The criteria for exclusion were:

1. patients with BMI higher than +2.5Z,

2. presence of acute infectious diseases and fever,
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3. presence of diabetes mellitus, autoimmune
disorders, primary immunodeficiencies, on-
cological diseases, atopic dermatitis, parasitic
diseases,

4. severe course of BA [1],

5. systemic use of glucocorticoids,

6. use of nonsteroidal anti-inflammatory drugs,

ACE inhibitors, drugs used to treat epilepsy.

Data sources

Anthropometric indicators

All patients were assessed for basic anthropomet-
ric parameters. All measurements were taken without
shoes, outer clothing, or headwear. Anthropometric
parameters (height, body weight, and BMI) were as-
sessed using tables developed by the WHO, consider-
ing the patients' gender and age. (https://www.who.
int/tools/child-growth-standards).

BMI calculation: BMI = body weight (kg) /
height (m)2

Based on BMI assessment data in this study, chil-
dren were divided into two groups:

Group 1 — underweight and normal weight (BMI
values from =27 to +17),

Group 2 — excessive body weight and obesity
(BMI values above +1Z7),

Spirometry

Spirometry tests were performed using a Mas-
tercreen pneumospirometer (Jaeger, Germany). The
following parameters were evaluated when analyzing
spirometry data:

FVC (1) — forced vital capacity, reflects lung volume;

FEV, (L/s) — forced expiratory volume in 1 second;

FEV,/FVC — an index that is the main parameter
of spirometry for diagnosing obstructive disorders.

Spirometry data were measured in absolute values
and the FEV,/FVC ratio was calculated.

The FEV,/FVC z-score was used to diagnose ob-
structive disorders, with z-score values < —1,645 [11].

In addition,z FVC,zFEV,and z FEV,/FVC c were
calculated using the Global Initiative for Chronic
Obstructive Lung Disease calculator (http://gli-cal-
culator.ersnet.org/index.html), developed with the
support of the European Respiratory Society (ERS,
https://www.ersnet.org).

IL-18 determination
Serum interleukin levels were determined using
Interleukin-18-1FA-Best test systems manufactured
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Table 1. Clinical characteristics of patients, spirometric parameters (authors’ table)
Tabnuua 1. KnnHuyeckasi xapakTepmcTuka naumeHToB, CMpoMeTpryYeckue napameTpbl (Tabsn. aBTopa)

Underweight and normal weight

Excess body weight and

Parameters (N = 50) obesity (N = 35) Value p
Age, years 13,5[10,0; 15,0] 13,0 [11,0; 16,0] 0,865
Boys, n =66 76,0% (38/50) 80,0% (28/35) 0,669
z Height 0,30[-0,45;0,97] 1,21[0,58; 1,84] <0,001
z BMI -0,09 [-0,43; 0,53] 1,40[1,22; 1,92] <0,001
GS %, % 18,18+7,83 27,26+8,15 <0,001
zFVC 0,96+1,26 1,44+1,01 0,032
z FEV1/FVC —1,14%1,41 -1,56+0,95 0,075
IL-18, pg/ml 208,0[134,0; 293,0] 251,0[207,0; 346,0] 0,012

by Vector-Best JSC. Russia, on the ALISEI-QS auto-
mated immunoassay analyzer, RADIM GROUP, Italy.
The sensitivity of serum IL-18 detection was 0.5 pg/
ml, with a range of 0-800 pg/ml.

Statistical analysis

Statistical analysis was performed using Stat-
graphics Centurion v.16. Quantitative indicators
were assessed for compliance with normal distribu-
tion using the Shapiro-Wilk test (for fewer than 50
subjects) or the Kolmogorov-Smirnov test (for more
than 50 subjects), as well as asymmetry and excess
indicators. The data are presented as Me [Q;; Qs],
where Me is the median, [Q;; Q3] is the 1 and 3™
quartiles in the case of abnormal distribution of val-
ues, and as M+o, where M is the mean value, o is the
standard deviation in the case of normal distribu-
tion. The Mann-Whitney test was used to compare
quantitative variables in two independent groups.
Differences between two dependent groups were
determined using the Wilcoxon W test. Correlation
analysis was performed for normally distributed var-
iables using Pearson's correlation coefficient, and for
non-normally distributed variables using Spearman's
rank correlation coeflicient. Categorical data were de-
scribed using absolute values and percentages. Dif-
ferences were assessed using Pearson's y? test. If the

number of expected observations in any of the cells
of the four-field table was less than 10, Fisher's exact
test was used to assess the significance level of the
differences. Differences were considered statistically
significant at p < 0.05.

The study was a pilot study, so no sample size cal-
culation was performed. Only patients who had no
gaps in the data from previous studies were included
in the study.

RESULTS

Patients with “low/normal body weight” and
“overweight/obesity” were comparable in terms of
gender and age (Table 1). The parameters z Height
and z BMI were statistically significantly higher in
patients who were overweight and /or obese, p < 0.05.
z FEV1 values were statistically significantly higher,
p=0.032,and z FEV1/ FEV1 ratios were lower in the
group of patients who were overweight and obese; the
differences were of a trend nature, p = 0.075. Serum
IL-18 levels were statistically significantly higher in
the group of patients with overweight and obesity,
p = 0.012, with individual values not exceeding the
threshold values (800 pg/ml).

In study participants with low and normal body
weight, serum IL-18 levels did not differ significantly
(p = 0.898) between patients with and without ob-

Table 2. IL-18 level of study participants, depending on the presence or absence of obstructive disorders (authors’

table)

Tabnunua 2. YpoBeHb UJ1-18 y4acTHUKOB UCCIEA0BaHUS B 3aBUCMMOCTY OT HAJIMYUS UIIN OTCYTCTBUS OOCTPYKTUBHBIX HAPY-

LeHui (Tabn. aBTopa)

All (n = 85)

Underweight and normal
weight (N = 50)

Excess body weight and
obesity (N = 35)

All (N = 85)

Value p

208,0[134,0; 293,0]

247,0 [207,0; 334,5]

223,0[164,0; 311,0]
0,012

Without obstructive
disorders (n = 36)

204,0[134,0; 304,0]

242,0[194,5; 313,0]

223,0[163,0; 307,0]
0,282

With obstructive

disorders (n = 49) VIR
212,0[148,0; 250,0] 0,898
349,0[176,0; 452,0] 0,046
227,5[171,0; 352,5] 0,048

0,021
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Table 3. Correlations between the level of IL-18 and z BMI. The data is presented in the form of R, p (authors’ table)
Tabnuua 3. KoppensiuMoHHble B3auMocBa3n mexay yposHem UJ1-18 u z UMT. JaHHble npeacTaBneHsbl B Buae R, p (tadn.

aBsTopa)
_ Underweight and normal Excess body weight and
Parameters All (N =85) weight (N = 50) obesity (N = 35)
3,4+ 1,4} 2,61
e/
24 N 4 e . i s
Y L ]
0,4 *"e 2+
1.4 - LX [
= Lot — o 3t
2 BMI 2o "06 -//E. ¢ “a
° [
[ ]
0,6 1,1 : 2 11+ e
’ ° ..
-1,6 L 1 1 1 N N 1 -1 vG CL 1 L L 1 1 L 0,8 H , .I i i i L
0 100 200 300 400 500 600 0 100 200 300 400 500 600 0 100 200 300 400 500 600
un-18 un-18 un-18
0,32; 0,004 0,09; 0,545 0,34; 0,047

structive disorders (Table 2). In the overweight and
obese group, IL-18 levels were statistically signifi-
cantly higher in patients with obstructive disorders
than in patients without them, p = 0.046.

In patients without bronchial obstruction, IL-
18 levels were comparable in patients with different
body weights. In patients with obstructive disorders,
IL-18 levels were higher in the group of overweight
and obese patients, p = 0.021.

Positive correlations were found between 1L-18
and z BMI in the general group and in the group of
participants who were overweight and obese, R =
0.32, p=0.004, R = 0.34, p = 0.047, respectively. No
such correlations were found in the group with low
and normal body weight.

DISCUSSION

This study is the first to examine the serum IL-18
content in children and adolescents with asthma and
its correlation with the patients' body mass index and
the presence of obstructive disorders. The statistical-
ly significant higher serum IL-18 levels in patients
with asthma combined with overweight and obesity,
compared to patients with asthma who are under-
weight or of normal weight (251.0 [207.0; 346.0] pg/
mL versus 208.0 [134.0; 293.0] pg/mL, p = 0.012) is
likely to reflect systemic low-intensity inflammation
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generated by excess adipose tissue. This is confirmed
by the presence of a statistically significant direct
correlation between serum IL-18 levels and z BMI,
which was R = 0.32, p = 0.004 in the general group
and R = 0.34, p = 0.047 in the overweight and obese
group. Elevated 1L-18 levels were noted in the work
of M. Bantula et al. [10], which is consistent with our
data.

The level of IL-18 depended on the presence or ab-
sence of obstructive disorders, which were diagnosed
using spirometry, namely, a z-score of FEV1/FVC less
than —1.645.

In patients with obstructive disorders, IL-18 lev-
els were statistically significantly higher in the group
of overweight and obese children. In the absence of
obstructive disorders in patients, no statistically sig-
nificant differences in IL-18 levels were found in chil-
dren with low/normal body weight and in children
who were overweight or obese. This may indicate
the effect of non-T2-dependent inflammatory mech-
anisms on the formation of an obstructive pattern in
overweight and obese children. We found no litera-
ture data on the role of IL-18 and its connection with
lung function in asthma combined with excessive
body mass and obesity in children. However, several
studies suggest that in adult patients, IL-18 may be
the basis for lowerFEV1 [12, 13].
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CONCLUSION of bronchial obstruction. This may indicate the in-

Thus, patients with asthma and overweight or  volvement of this interleukin in the pathogenesis of

obesity, but not patients with low or normal body  bronchial obstruction in patients who are overweight
weight, have higher levels of IL-18 in the presence  or obese.
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