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Abstract. Temporomandibular joint dysfunction (TMD) is among the most prevalent disorders of the maxillofacial
region and has a substantial negative impact on patients’ quality of life. In recent years, growing interest has been
directed toward non-pharmacological treatment strategies, including osteopathic manual therapy. The aim of
this study was to assess the clinical effectiveness of osteopathic manipulative treatment and cranial osteopathy
in patients diagnosed with TMD. The study cohort included individuals presenting with orofacial pain, restricted
mandibular mobility, and signs of muscular hypertonicity and imbalance. The therapeutic protocol comprised a
complex of osteopathic interventions, including soft tissue techniques, post-isometric relaxation, and cranial as
well as visceral approaches. These methods were aimed at restoring the physiological mobility of cranial structures
and improving the functional state of the masticatory muscles. Following the course of osteopathic treatment,
a significant reduction in pain intensity in the mandibular region was observed, with mean scores decreasing
from 6.1 to 3.1 points. The severity of painful clicking in the temporomandibular joint decreased from 7.4 to 2.8
points (p=0.022). Functional improvement was also noted, reflected by increased maximal mouth opening and
a reduction in headache frequency. Headache intensity declined from 6.7 to 3.5 points (p = 0.044). Overall, the
findings demonstrate a statistically significant reduction in pain, improved mandibular mobility, and enhanced
functional status of the temporomandibular joint after osteopathic treatment. A decrease in cephalgic symptoms
and improvement in general well-being were also reported. These results support the integration of osteopathic
manual therapy and cranial osteopathy into comprehensive, multidisciplinary rehabilitation programs for patients
with temporomandibular joint dysfunction

Keywords: temporomandibular disorders (TMD); temporomandibular joint pathology; osteopathic manual
therapy; cranial osteopathy; interdisciplinary rehabilitation

INTRODUCTION

Temporomandibular joint dysfunction (TMD) is one
of the most common disorders of the maxillofacial
region and ranks second in prevalence among mus-
culoskeletal conditions after low back pain. Accord-
ing to epidemiological data, signs of temporomandib-
ular joint (TM]) dysfunction are observed in 30-50%
of the general population, while clinically significant
manifestations occur in approximately 10-25% of
individuals, predominantly within the 20-40-year

age group [1].

Suggested Citation:

AY. Alqutaibi et al [2] conducted a systematic re-
view and meta-analysis examining the global preva-
lence of temporomandibular disorders, synthesising
findings from multiple epidemiological studies across
different regions worldwide. Their meta-analytical ap-
proach provided statistically robust estimates of TMD
prevalence at the global level. Similarly, A.H. Alrizqi &
B.M. Aleissa [3] performed a literature review assess-
ing the prevalence of temporomandibular disorders
between 2015 and 2021. The authors systematically
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analysed published data to identify trends and chang-
es in the epidemiological landscape over a six-year pe-
riod, thereby offering an updated perspective on the
current scope and evolution of the condition. Accord-
ing to L.S. Vieira et al. [4], the pathogenesis of tempo-
romandibular disorders is multifactorial, involving
biomechanical, neuromuscular, psychoemotional, and
postural components. Altered occlusal relationships,
myofascial overstrain, psychological stress, and associ-
ated postural disturbances contribute to the develop-
ment of pain syndrome, restricted mandibular mobility,
and reduced quality of life.

Contemporary approaches to the management of
temporomandibular joint dysfunction, as described by
A. Herrera-Valencia et al. [5], include pharmacological
therapy, occlusal splint therapy, physiotherapeutic in-
terventions, psychotherapy, and surgical correction
in severe cases. However, the effectiveness of conven-
tional treatment modalities is not always satisfactory,
particularly in patients with chronic forms of the dis-
order and a pronounced muscular-tonic component. In
this context, increasing attention has been directed to-
ward non-pharmacological, functionally oriented ther-
apeutic strategies, among which osteopathic treatment
occupies a prominent position. A. Pawlowski et al. [6]
evaluated the effects of osteopathic techniques on pain
reduction and functional improvement of the temporo-
mandibular joint in young patients. Their study empha-
sized the potential of osteopathic interventions as an
effective therapeutic option for adolescents with TMD,
highlighting their safety profile and minimal invasive-
ness compared to conventional treatment approaches.

Osteopathy conceptualises the human body as an
integrated functional system in which structure and
function are inherently interrelated. Osteopathic tech-
niques aim to restore physiological tissue mobility, op-
timise microcirculation, and re-establish neuromuscu-
lar balance. In the management of temporomandibular
joint dysfunction, osteopathic interventions address
not only local structural impairments but also systemic
functional disturbances, contributing to improved cra-
nial bone alignment, normalisation of masticatory mus-
cle activity, and overall enhancement of temporoman-
dibular joint function [7, 8]. A. Nahian & ].Jr. Mathew [9]
examined several osteopathic approaches for the treat-
ment of TMD, including muscle energy techniques for
the facial musculature, direct myofascial release (MFR),
and the balanced ligamentous tension (BLT) technique.
The authors described the underlying mechanisms of
these interventions and their clinical application in im-
proving joint function, reducing pain intensity, and re-
storing normal mandibular mobility. The effectiveness
and safety of these techniques were emphasised in the
context of TMD management.

Inaseries of clinical studies, Y.A. Milutka [10] demon-
strated that osteopathic manipulative treatment con-
tributes to pain reduction, increased maximal mouth
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opening, decreased hypertonicity of the masticatory
muscles, and improvement in patients’ psychoemo-
tional status. Nevertheless, despite the growing body
of literature, important issues remain unresolved, par-
ticularly regarding the evaluation of osteopathic tech-
niques within the framework of evidence-based medi-
cine and the standardisation of rehabilitation protocols
for patients with TMD.

Thus, the relevance of the present study is deter-
mined by the high prevalence of temporomandibular
joint dysfunction, its substantial impact on patients’
quality of life, and the need to develop and scientifical-
ly substantiate effective, safe, and minimally invasive
treatment approaches, including osteopathic interven-
tions. The aim of this study was to evaluate the clinical
effectiveness of osteopathic manipulative treatment
and cranial osteopathy in patients with temporoman-
dibular joint dysfunction.

MATERIALS AND METHODS

A total of 30 patients were recruited from the Depart-
ment of Maxillofacial Surgery at Osh Interregional Unit-
ed Clinical Hospital between January and June 2025.
All potential participants were informed about the
objectives and procedures of the study and provided
written informed consent prior to enrollment. Inclu-
sion criteria were as follows: age between 28 and 30
years; a confirmed diagnosis of TMD; and willingness to
attend all scheduled treatment sessions and follow-up
visits in accordance with the study protocol. Patients
were excluded if they presented with any condition that
could potentially confound the study outcomes or com-
promise participant safety. Exclusion criteria included
acute inflammatory diseases, malignant neoplasms,
and severe cardiovascular or neurological disorders.
Individuals with absolute or relative contraindications
to osteopathic manipulative treatment - such as acute
fractures, recent maxillofacial trauma, or active infec-
tious processes - were also excluded.

Additionally, patients receiving medications or un-
dergoing therapeuticinterventions that could significant-
ly influence the assessed outcome measures were not in-
cluded if safe discontinuation of such treatments was not
feasible. Pregnancy and breastfeeding were considered
exclusion criteria in cases where the proposed interven-
tion might pose a potential risk to the mother or child.
Participants who were unable or unwilling to adhere
strictly to the study protocol, including regular attend-
ance at all scheduled sessions and compliance with clin-
ical recommendations, were withdrawn from the study:.

Participant selection procedure. Participant re-
cruitment was conducted in several stages. At the ini-
tial stage, eligibility according to the inclusion criteria
was assessed based on a review of medical records
and data obtained during a structured oral interview.
A more comprehensive evaluation of compliance with
all inclusion and exclusion criteria was performed by
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the investigator immediately prior to obtaining written
informed consent. If any risk factors, contraindications,
or exclusion criteria were identified at this stage, the
patient was excluded from participation. The specific
reason for exclusion was documented in the study pro-
tocol to ensure transparency and methodological rigor.

Assessment of pain syndrome and functional
status of the temporomandibular joint. Standardised
methods and validated assessment tools were employed
to ensure objective evaluation of pain intensity and TM]
function. Active maximal mouth opening was measured
using a calibrated ruler or digital calliper and recorded
in millimetres. Patients were instructed to open their
mouths as widely as possible without provoking pain.
The distance between the incisal edges of the upper and
lower central incisors was measured. Each measure-
ment was performed three times, and the mean value
was calculated for statistical analysis. Pain intensity
was assessed using a 10-cm visual analogy scale (VAS),
where 0 indicated no pain and 10 represented the worst
imaginable pain. Patients independently marked their
perceived pain level on the scale, and the distance from
the origin to the marked point was measured in millime-
tres to obtain a quantitative value. For comprehensive
evaluation of TM] functional status, the Temporoman-
dibular Joint Symptom and Impact Scale (TM]-SIS) was
utilised. This instrument allowed quantitative assess-
ment of mandibular mobility limitation, pain intensi-
ty at rest and during movement, as well as the impact
of the disorder on quality of life and daily function-
ing. Individual item scores were summed to calculate
an overall composite functional index of TM] status.

Osteopathic intervention protocol. Osteopathic
treatment was delivered by a certified practitioner with
clinical expertise in the management of TM] disorders.
Each session followed a standardised structure and
involved the sequential application of complementary
techniques aimed at improving joint mobility, reducing
muscular hypertonicity, and alleviating pain. The ses-
sion commenced with a brief preparatory phase (2-3
minutes). The patient was positioned either seated or
supine. Gentle palpatory assessment of the facial, cer-
vical, and temporomandibular soft tissues was under-
taken to evaluate muscle tone and to identify areas of
increased tension or tenderness. This was followed by
soft tissue techniques (5-7 minutes). Targeted manu-
al therapy was applied to the masseter and tempora-
lis muscles, incorporating gradual stretching and re-
laxation manoeuvres. Gentle passive mobilisation of
the TM] was performed to reduce muscle spasm and
improve functional mobility. Each manoeuvre was ex-
ecuted slowly, with sustained engagement of areas of
restriction for approximately 20-30 seconds, repeated
two to three times bilaterally. Craniosacral techniques
were subsequently applied (approximately 5 min-
utes). These included subtle manual balancing of the
temporal bones and parietal region with the intention
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of optimising craniosacral dynamics. Gentle mandibular
traction was also performed to facilitate decompression
of the joint structures. The next phase involved struc-
tural mobilisation of the TM] (5-10 minutes). Controlled
mobilisation within a restricted, pain-free range was
carried out to restore symmetry of mandibular move-
ment. Rotational and lateral translational techniques
were applied using precise, low-amplitude manual
pressure. The session concluded with relaxation tech-
niques targeting the cervical and shoulder girdle mus-
culature (2-3 minutes). A post-treatment assessment
was then conducted to reassess mandibular mobility
and to document changes in the patient’s subjective
symptoms and overall comfort. Osteopathic treatment
sessions were conducted twice weekly, with each ses-
sion lasting 20-25 minutes. The total number of ses-
sions ranged from 6 to 8 and was determined individu-
ally according to the baseline severity of symptoms and
the patient’s clinical progress. All techniques were ap-
plied gently and atraumatically, with continuous mon-
itoring of the patient’s response to the interventions.

Throughout the study, safety requirements and
sanitary-hygienic standards were strictly observed.
The study protocol was approved by the Local Ethics
Committee of Osh State University (Protocol No. 136,
dated December 11, 2024). The Osh Interregional Unit-
ed Clinical Hospital served as the clinical base of Osh
State University. The study was conducted in full com-
pliance with the principles of the Declaration of Helsin-
ki [11]. Written informed consent was obtained from all
participants prior to inclusion in the study.

All collected data were entered and analysed using
SPSS statistical software (version 26.0). Descriptive sta-
tistics for quantitative variables were presented as mean
values (M) and standard deviations (SD). The normali-
ty of distribution was assessed using the Shapiro-Wilk
test. Pre- and post-treatment comparisons were per-
formed using the paired Student’s t-test for normally
distributed data or the Wilcoxon signed-rank test for
non-normally distributed variables. Differences were
considered statistically significant at a p-value < 0.05.

RESULTS AND DISCUSSION
During the course of osteopathic treatment, a system-
atic analysis was conducted to evaluate the frequency
of techniques applied to specific TM] muscles and liga-
ments, as well as the incidence of pain reported during
manual interventions. Techniques targeting the lateral
and medial pterygoid muscles were used most frequent-
ly. These approaches were applied in 78% of treatment
sessions and were associated with subjective pain re-
sponses in 62% of cases. In terms of frequency of appli-
cation, interventions involving the masseter muscle were
performed in 63% of sessions, followed by techniques
addressing the temporalis muscle (55% of sessions)
and the medial pterygoid muscle (33%). The distribu-
tion of the applied techniques is presented in Figure 1.
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Lateral pterygoid muscle INNINIGNEFNEEE
Medial pterygoid muscle [ INNININEFNEEN
Masseter muscle  NNRNRG_G_

Temporal muscle NG
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Figure 1. Distribution of pain symptoms elicited in the muscles during manual techniques

Source: developed by the authors

A pain response during manual intervention in-
volving these muscles was observed in 48% and 40%
of cases, respectively. When assessing pain manifes-
tations associated with the ligamentous structures
of the TM]J, the highest frequency of symptoms was
recorded during work on the stylomandibular lig-
ament, with pain reported in 58% of sessions. Less
pronounced reactions were noted during interven-
tions targeting the lateral ligament (37% of sessions).
Figure 1 illustrates the distribution of pain symptoms
elicited during manual techniques applied to muscular

Modified Frymann technique

structures throughout the osteopathic sessions. Data
analysis demonstrated that the highest frequency of
pain responses occurred during interventions involv-
ing the lateral and medial pterygoid muscles, reflect-
ing their key role in the pathogenesis of TM] dysfunc-
tion and their substantial functional overload. The
least frequently applied and least pain-provoking
technique was that directed at the sphenomandibu-
lar ligament, which was used in only 22% of sessions
and was associated with pain in 15% of cases, as
shown in Figure 2.

for the sphenomandibular ligament

Modified Frymann technique

for the stylomandibular ligament

Technique for the joint capsule
and lateral ligament

0% 10% 20% 30% 40% 50% 60% 70%

Figure 2. Distribution of pain symptoms elicited in the ligaments during manual techniques

Source: developed by the authors

The analysis of pain distribution patterns indicated
that manual techniques applied to the primary mastica-
tory muscles responsible for mandibular movementwere
more likely to provoke pain responses; however, this
discomfort was generally transient and subsided with-
in 1-2 minutes after the intervention. By contrast, inter-
ventions targeting the ligamentous structures of the TM]
were performed less frequently but tended to produce
more distinct and localised tenderness. These findings
suggest that both the frequency of technique application
and the associated pain responses should be carefully
considered when selecting osteopathic interventions
for specific muscular and ligamentous structures.
Particular attention should be given to the pterygoid

muscles and the stylomandibular ligament due to their
apparent clinical relevance. Figure 2 presents the dis-
tribution of pain symptoms observed during manual
procedures involving the ligamentous apparatus of the
TM]. The highest incidence of pain was recorded dur-
ing treatment of the stylomandibular ligament, under-
scoring its potential contribution to pain generation
and functional restriction in TM] disorders. In contrast,
manual intervention involving the lateral ligament was
associated with a less pronounced pain response, which
may reflect its anatomical location and comparatively
limited involvement in the pathological process among
the study population. Statistical analysis was performed
using data obtained from the TM] SIS scale (Table 1).

Table 1. Statistical analysis of the TM] SIS

Severity Average value Average value

S type before treatment (X) Sk after treatment (X) 5

, Typical 6.1 2.0 3.1 39| 0.007
Jaw pain
Most severe 9.6 2.9 5.5 3.5 ] 0.032
Typical 7.4 2.2 2.8 2.8 | 0.022
Painful TM] clicking ypiea

Most severe 8.6 2.2 3.3 1.9 0.07
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Table 1, Continued

Severity Average value Average value

S type before treatment (X) Sk after treatment (X) i
. Typical 4.5 4.2 8.9 3.2 | 0.076
Mandibularlock =0 evere 7.4 48 7.1 6.0 | 0.482
Typical 6.7 4.9 3.5 4.4 0.044

Headach

cadaches Most severe 6.5 42 6.4 49| 0336
Pain in the cervical- Typical 5.9 5.5 5.4 2.0 | 0.795
shoulder musculature | Most severe 0.5 5.5 6.5 3.7 | 1.000
Dizziness Typical 2.3 5.0 1.6 1.3 | 0.523
Most severe 2.6 5.6 2.1 2.2 | 0.795
Tinnitus Typical 5.9 5.5 1.4 50| 0.795
Most severe 6.5 5.5 1.5 5.7 | 1.000

Source: developed by the authors

As shown in Table 1, osteopathic therapy demon-
strated the most pronounced effect on mandibular
pain, moderate headaches, and joint clicking during
mandibular movement. In contrast, symptoms relat-
ed to secondary manifestations - such as pain in the
cervical muscles and shoulder girdle, dizziness, and
tinnitus - showed minimal or no clinically meaning-
ful change. These findings support the targeted effect
of osteopathic interventions on local TM] structures
and their functional manifestations. The results re-
vealed a statistically significant reduction in pain in-
tensity in the mandibular region, both for the most
severe episodes (p=0.032) and for typical pain man-
ifestations (p = 0.0007). A significant decrease in the
severity of painful joint clicking was also observed,
both for maximum symptom intensity (p = 0.0076)

and for routine manifestations (p=0.0220). Although
the daily frequency of jaw “locking” episodes re-
mained unchanged, the maximum reported severity
of this symptom decreased significantly (p = 0.0077).
No statistically significant correlations were identi-
fied between osteopathic intervention and symptoms
such as tinnitus, dizziness, or pain in the cervical and/
or upper shoulder region. Additional analysis using
data obtained from the TM] Symptom Frequency Scale
(SFS) scale (Table 2) further demonstrated a benefi-
cial effect of osteopathic therapy on mandibular pain
intensity (p = 0.0207), the severity of painful TM]
clicking (p=0.0011), and the frequency of headaches
(p=0.0122). However, no significant changes were ob-
served in parameters related to tinnitus, dizziness, or
pain in the cervical-shoulder region.

Table 2. Statistical analysis of the TM] SFS

Symptom before therapy (1) | 52| NSRCHE R
Jaw pain 7.71 2.01 4.34 2.350.0207
Painful TM] clicking 8.04 4.09 6.64 2.74 1 0.0011
Headaches 6.68 0.69 3.71 3.2310.0122
Pain in the cervical-shoulder musculature 5.04 4.09 5.64 2.74 1 0.7245
Dizziness 5.04 4.09 26.64 4.74 | 0.5211

Source: developed by the authors

Analysis of the data obtained using the TM] SFS
made it possible to assess the effectiveness of osteo-
pathic therapy in terms of reducing the frequency of
clinical symptom occurrence. After completion of the
treatment course, a statistically significant reduction
in the frequency of mandibular pain was observed: the
mean score decreased from 7.71 +2.01 to 4.34 £ 2.35
(p = 0.0207). This finding indicates that osteopathic
interventions contributed to a meaningful reduction
in the recurrence of pain during mastication and man-
dibular movements. The frequency of painful clicking
in the TM] also declined significantly, from 8.04 + 4.09
to 6.64 £ 2.74 (p = 0.0011). This suggests a positive
therapeutic effect on functional impairment of the TM],
particularly on joint complex dysfunction manifested

by clicking phenomena. Osteopathic therapy was like-
wise associated with a statistically significant decrease
in headache frequency, with the mean value decreasing
from 6.68 + 0.69 to 3.71 + 3.23 (p =0.0122). This im-
provement may be attributed to reduced muscular ten-
sion in the masticatory and cervical regions, as well as
to improved biomechanical function of the TM]J.
Changes in the frequency of pain in the cervical and
shoulder girdle muscles were not statistically signifi-
cant (5.04 +4.09 vs. 5.64 + 2.74; p=0.7245). This sug-
gests that the short-term course of osteopathic therapy
had minimal impact on these secondary symptoms, or
that their manifestation is influenced by more complex,
multifactorial mechanisms. The mean dizziness scores
changed from 5.04 + 4.09 to 6.64 +4.74 (p=0.5211).
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However, these differences did not reach statistical sig-
nificance, indicating that osteopathic therapy had no
substantial effect on the frequency of this symptom and
that its management may require a more comprehen-
sive therapeutic approach. Overall, osteopathic therapy
exerted its most pronounced effect on local TM]-relat-
ed symptoms, including mandibular pain, painful joint
clicking, and headaches, with a significant reduction
in their frequency. In contrast, secondary manifes-
tations - such as cervical and shoulder girdle muscle
pain, dizziness, and tinnitus - did not demonstrate sta-
tistically significant changes, underscoring the need for
an integrated approach when addressing systemic or
extra-articular symptoms. The findings indicate that a
course of osteopathic treatment incorporating soft tis-
sue techniques, craniosacral methods, and structural
mobilisation procedures can significantly reduce pain
intensity in the mandibular region, decrease both the
frequency and severity of painful TM] clicking, and al-
leviate associated headaches. Secondary symptoms,
however, exhibited minimal clinical dynamics.

A comparison with findings reported in the litera-
ture supports the overall positive impact of manual and
osteopathic approaches on the core clinical manifesta-
tions of temporomandibular disorders. The systematic
review by G. Asquini et al. [12] concluded that manual
therapy targeting craniomandibular structures con-
tributes to meaningful pain reduction and functional
improvement in patients with temporomandibular dis-
orders. The outcomes of the present study are in line
with these observations, particularly with regard to the
decrease in pain intensity and painful joint symptoms.
In addition, A. Herrera-Valencia et al. [5] reported that
manual therapy leads to clinically significant and sus-
tained reductions in pain, along with improvements
in maximal mouth opening over the medium and long
term. In our study, pain reduction was likewise statis-
tically significant. However, maximal mouth opening
was evaluated as a secondary parameter and was not
defined as a primary endpoint of treatment efficacy.

J. Pawtowski et al. [13] investigated the effects of
osteopathic treatment on TM] dysfunction in adoles-
cents and reported a marked reduction in pain along
with improved functional outcomes. The findings of
the present study are consistent with these results, al-
though the current cohort included older participants.
In a kinesiographic study, H. von Piekartz & K. Lidt-
ke [14] demonstrated that osteopathic manipulative
techniques significantly improve mandibular kine-
matics. This aligns with the clinical improvements in
mandibular mobility and the reduction of functional
restrictions observed in our study. Russian research-
ers have also confirmed the effectiveness of osteo-
pathic interventions for this condition. Y.A. Milutka
& A.E. Fortin [15] highlighted the role of osteopathic
therapy as part of a multidisciplinary treatment ap-
proach, emphasising its positive effects on pain and
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functional parameters - results that are largely con-
sistent with those reported here.

M.V. Martyusheva et al. [16] described an inter-
disciplinary approach to diagnosing and managing
patients with TM] dysfunction, stressing the need to
integrate the expertise of dentists, neurologists, and
osteopaths to optimise therapeutic outcomes. The re-
sults of the present study support this perspective, as
osteopathic intervention was implemented as part of
a comprehensive rehabilitation program and produced
significant improvements in key clinical measures. Fi-
nally, S. Easterbrook et al. [17] reviewed the potential
of osteopathic manipulative treatment for temporo-
mandibular disorders, emphasising the use of direct
and indirect techniques to reduce pain and restore
function. The findings of this pilot study are broadly
in agreement with these conclusions, particularly re-
garding the significant reduction of pain and functional
impairments (such as joint clicking and limited mouth
opening), although in the current study the focus was
on cranial and soft tissue techniques with quantitative
assessment using standardised scales.

The results of this pilot study support the clinical
effectiveness of osteopathic manipulative treatment
and cranial osteopathy in TM] dysfunction. A signifi-
cant reduction was observed in mandibular pain in-
tensity, the frequency of painful joint clicks, and asso-
ciated headaches. In contrast, secondary symptoms
such as tinnitus, dizziness, and cervical-shoulder pain
showed minimal or no change. E. Schiffman et al. [18]
developed and recommended the Diagnostic Criteria
for Temporomandibular Disorders (DC/TMD), which
provide validated screening tools for identifying pain-
ful TMD subtypes and criteria for differentiating com-
mon intra-articular disorders. These recommendations
align with the methodology of the present study, which
utilised standardised assessment scales - including the
TM] SIS - allowing objective documentation of symp-
tom improvement following osteopathic intervention.

A.A. Garstka et al. [19], in a literature review sup-
plemented by clinical experience, emphasised the im-
portance of accurate diagnosis of painful TMD forms
and the use of comprehensive therapy, including
physiotherapy, occlusal splints, and other conserv-
ative approaches. The findings of the current study
complement these conclusions, demonstrating that
osteopathic techniques - soft tissue, craniosacral, and
structural mobilisation - can serve as an effective com-
ponent of such integrated therapy, particularly for re-
ducing local pain and improving functional limitations.
D. Manfredini [20], in a systematic review, analysed the
prevalence of tinnitus among patients with TMD and
reported a higher incidence compared with the general
population (median 42.3% vs. 12%), highlighting the
comorbidity between TMD and tinnitus. In this study,
tinnitus did not show significant change following os-
teopathic treatment, which aligns with D. Manfredini’s
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observations and underscores the need for further in-
vestigation into the pathophysiological links and treat-
ment effectiveness for this symptom. Y.J. Liou et al. [21]
identified bidirectional associations between TMD and
severe depressive and anxiety disorders: the presence
of TMD increased the risk of subsequent depression
and anxiety by 3-7 times, while pre-existing psychiat-
ric conditions increased the risk of TMD by 5-8 times.
These findings emphasise the psychoemotional com-
ponent of TMD pathogenesis and help explain why sec-
ondary symptoms, including potential psychosomatic
manifestations, showed minimal change in the present
study - likely requiring longer-term or combined inter-
ventions, including psychotherapeutic support.

Overall, these results demonstrate that osteopathic
techniques are an effective and safe approach for re-
ducing local pain, improving TM] functional limitations,
and enhancing patient quality of life. This pilot study
supports the rationale for integrating osteopathic ther-
apy into interdisciplinary rehabilitation programs and
provides a basis for future randomised clinical trials
with larger sample sizes aimed at clarifying mecha-
nisms of action, long-term efficacy, and optimal appli-
cation protocols for osteopathic interventions.

CONCLUSIONS
The study demonstrates the clinical effectiveness of
osteopathic manipulative treatment and cranial oste-
opathy in patients with TM] dysfunction. Application of
osteopathic techniques led to a significant reduction in
pain intensity, decreased frequency of functional joint
disturbances, and a positive impact on associated head-
ache symptoms. According to the TM] Symptom Inten-
sity Scale (SIS), average mandibular pain decreased
from 6.1 + 2.0 to 3.1 + 3.9, representing a 49% reduc-
tion (p =0.007), while the most severe pain decreased
from 9.6 £2.9 to 5.5%3.5 (-43%, p=0.032). Painful man-
dibular clicking on the SIS decreased from 7.4 +2.2 to
2.8+ 2.8 (-62%, p =0.022) for typical manifestations,
and the most severe clicks reduced by 62% (8.6 — 3.3,
p=0.07), indicating a clear trend toward improvement.
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Headache intensity decreased from 6.7+ 4.9 to 3.5+4.4
(-48%, p = 0.044). Less pronounced changes were ob-
served for pain in the cervical and shoulder muscles,
dizziness, and tinnitus (p>0.05).

Analysis of symptom frequency using the SFS
scale confirmed a reduction in the regularity of clin-
ical signs of TM] dysfunction. Mandibular pain fre-
quency decreased from 7.71 + 2.01 to 4.34 + 2.35
(-44%, p =0.0207), painful clicking from 8.04 * 4.09
t0 6.64+2.74 (-17%, p=0.0011), and headaches from
6.68+0.69 to 3.71+3.23 (-45%, p=0.0122). No signif-
icant changes were observed in symptoms of cervical
and shoulder muscle pain or dizziness (p=0.7245 and
p=0.5211, respectively). These findings indicate that
osteopathic interventions have a pronounced effect on
local TM] symptoms, reducing pain intensity, the fre-
quency of clicks, and headaches by nearly half, while
secondary symptoms appear to require a more com-
prehensive, multidisciplinary approach. The results
support the integration of osteopathic manipulative
treatment and cranial osteopathy into interdiscipli-
nary rehabilitation programs for patients with tem-
poromandibular disorders and provide a foundation
for further randomised clinical trials. Future research
should focus on multicenter, randomized controlled
studies with longer follow-up periods to evaluate the
long-term efficacy of osteopathic interventions, as
well as exploring their combination with other reha-
bilitation approaches, including psychotherapeutic
strategies aimed at managing secondary symptoms
and improving overall quality of life in patients with
TM] dysfunction.
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AHHOTaumsA. YakaablK-TOMOHKY aak MyyHYHYH (UTXKM) aucoyHKUUsACH 6edTanTap/blH Kalloo canaTbiHa
OJIYTTYYy TaacUup TUHTHU3TeH KaaK-)KY3 aliMarblHbIH 3H KeHUPH TapaJiraH NaToJIOTUAJapbIHBIH GUPHU 60Jyn
caHasjaT. AKBIPKbI KbLIJApbl OyJ MaTOJOTUSHBI JApbLIOOAO Japbl-JapMeKTYy 3MeC bIKMaJjapra, aHbIH
WYMH/JE OCTeONaTHsJIbIK MaHyaJAblK JapblJIo0 bIKMaJiapblHAa KeOypeek KeHyJ O0ypyayyaa. Byn usuingeenyH
MakcaTbl YTKM pgucdyHkuusicel 6ap GelTanTapfa OCTEONATHUANBIK MaHUNYAALUAIBIK JapbIJIOOHYH aHa
KpaHHaJJbIK OCTEONaTHUSIHbIH HATBhIMXKaJAyYyJIyryH 6aasoo 6osjy. M3unpeere oopy CUHAPOMY, TOMEHKY
’KAaKTbIH KbIMMbIJIBIHBIH YEKTEJULIM KaHa OYJYYH-TOHAYK AucOaJaHChIHBIH Oesrusnepd 6ap GedTanTap
KaMTbLIJbl. OCTeomaTHUs/NbIK KUUJIUTHULIYY/JA6PAYH KOMIJIEKCH JKYMINAK TKaHJapJAbl KOPPeKIUsI0o0,
MMOCTU30METPHUSIJIBIK peJslaKcalivs, KpaHUaAbIK jKaHa BHUCLEpPaIJblK MeTOJUKaIap/bl KaMTblAbl, ajap Oall
COBKTYH CTPYKTypaJjapblHbIH (QU3HNOJOTUAIBIK KbIHMBIIAYYJIYTYH KajblOblHA KeJTUPYYIre aHa xebe
Oyu4yHAApBIHBIH GYHKIMACHIH HOPMaJJaIlThIpyyTa 6arbliTTaaras. M3ua1eeHyH *KYPYIIYH/I® OCTeONaTHUAIbIK
JlapblIIOOJIOH KUAWH TOMOHKY aaK akMarblHJarel 00py CUHApoMy 6,1 6asigan 3,1 6ajira yelduH a3alraHabl,
asn amu YTXKM parel oopy/yy 4blKbLIAaK 7,4 6asigaH 2,8 6aJira 4eduH asaWraHbl aHbIKTaAAb! (p =0,022).
Owmonpoi asie YTXKM fbiH QyHKLIMOHANBIK a6aIbIHBIH )KaKLIbIPBILIbI 6alKa/Ibl, 0031y a4yyHYH aMILJIU Ty achbl
YKOTOpYJIaZibl »KaHa 6alll 00OpyY/IapbIHBbIH KBIIITHITEl a3ai/ibl, ajapAblH UHTEHCUBAYYAYTY 6,7 GasajgaH 3,5
6asira yeluH TeMeHzAeAy (p =0,044). UsunieeHyH HaThIHKaJIapbl 0CTEONATUSIBIK AaPbLI00 KypCYHAH KUMHH
00pYy CUMH/POMYHYH HILEHUM/YY a3aMblllbIH, 0034y a4yyHYH aMIJIMTYJACbIHbIH >KOropyJamblH xaHa YTXKM
JAblH QYHKIMOHA/IJbIK abasbIHBIH KAaKUIbIPBIIIBIH KepcoTTy. OMmoHA0HN 3Je nedalrusablK KepyHYIITOPAYH
KBILITBITBIHBIH a3albILIbI XKaHa OedTanTap/blH »Ka bl a6a/IbIHbIH KaKIIbIPbIIbI 6eJTUIeHAH. AHBIKTaATaH
kJUHUKaAbIK 3dpdexTTep UTIKM aucdyHKuMsAChH 6ap 6edTanTap/bl JaHAYY TYPAe KaJblOblHA KEJITUPYYHYH
KOMILJIEKCTYY NMpOorpaMMacblHa OCTEONATHUSJIBIK MaHya/lAblK JapblIJIOOHY »aHa KpaHHWaJ/JbIK OCTeONaTHUSHBI
KHUPTU3YYHYH MaKcaTKa bJIaWbIKTYYAYT'YH TaCTBIKTAUT
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Tepanus; KpaHUa/JbIK OCTEONATHs; peabuanTalnus
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AHHOTaums. JluchyHKLMA BUCOYHO-HMXKHeuyenrocTHoro cycraBa (BHYC) sBaserca omHoW U3 HaubGosee
pacrnpoCTPaHEHHBIX NMATOJOTMN YeJIOCTHO-JIULEBON 00/1aCTH, OKa3bIBAIOUIMX 3HAUUTEJbHOE BJIHUSIHHE Ha
Ka4yeCTBO >XKU3HM MaI[MeHTOB. B mocseqHue rojbl BCé GoJiblilee BHUMAaHUE VAeJseTCcs HeEMeJUKaMeHTO3HbIM
MOAX0ZaM K Tepalyy JAaHHOW MaTOJIOTHH, B TOM YHCJIE METOAAM OCTEONAaTUYECKOT0 MaHYaJbHOTO JIeUeHHUs.
llesib0 HACTOSAILErO UCCAEJ0BAaHUSA SIBJAIACh OlleHKA 3P PEKTUBHOCTHU OCTEONATHIECKOTO MaHUITYJISITUBHOTO
JledeHHUs U KpaHUAJbHOM OCTeoNnaTHU y NanueHToB ¢ AuchyHkuuert BHUC. B ucciemoBanue 6bLIM BKIOYEHBI
MalUeHThl ¢ 60JIeBBIM CUHAPOMOM, OTPpaHUYEHUEM JABM)KEHUUM HIKHEH YeJIFOCTU M NMPU3HAKAMH MBIIIEYHO-
TOHUYECKOTO AxcbasaHca. KoMIiekc ocTeomaTHYeCKUX BMeIIATeJNbCTB BKJIKOYAJ TEeXHUKU MATKOTKAHOU
KOPPEeKIIUH, TOCTU30METPHUYECKOU peslakcallii, KpaHHUaIbHble U BUCIlEpa/ibHbIe MeTOJUKH, HallpaBJeHHbIe HAa
BOCCTaHOBJIeHHE PHU3UO0JIOTUYECKOU MOABXKHOCTH CTPYKTYP Yepena U HOpMaJIu3aui GyHKI[UHU )KeBaTeJTbHON
MYCKYJIaTyphbl. Bxojenccies0BaHus 66110 yCTAHOBJIEHO, YTO [IOC/IE OCTEONATHYECKOT0JIeYeHU I HHTEHCUBHOCTh
00JIEBOTO CHHJpPOMA B 00JIACTH HMXXKHEW YeJIIOCTU CHU3Uach ¢ 6,1 g0 3,1 6assia, a 6osie3HEHHbIE HIEJTYKU
B BHYC ymenbmuauce ¢ 7,4 go 2,8 6amna (p =0,022). Takke HaGII04a10Ch yaydlieHue QYHKIMOHAJIBHOTO
coctosinusa BHYC, ¢ yBesnyeHHeM aMIUIMTY/[bl OTKPbIBAaHUS pTa U CHU)KEHHMEM YaCTOThI [OJIOBHBIX 6OJIEH,
rie UX UHTEHCUBHOCTh YMeHbIIWJIACh ¢ 6,7 no 3,5 6asna (p = 0,044). PesynbTaThl HCCIeJOBAHUSA MOKA3aJIH
JIOCTOBEpPHOE YMeHbIlIeHHe 00JIEBOTO CHUH/APOMA, YBEJUYEHHE aMIIMTYJbl OTKPBIBAHUS PTa U YJIydlleHHe
¢dyHKkIMoHaNbHOTO cocTosiHUs: BHYC mocsie Kypca ocTeonaTuyeckoro jiedeHus. Takke OTMe4eHO CHUXKeHHe
4acToThl IepaJrudecKUxX MPOSIBJEHUH U yaydlleHHe OOINero CaMo4YyBCTBHS MalUEeHTOB. BhIsiBJIeHHbIE
KJUHUYeckrue 3PPeKThl MOATBEPXKAAIOT 11e/1ecO000pPa3HOCTb BKJIIOUYEHHUS] OCTEONaTHYeCKOTO MaHyaJbHOIO
JledeHUs] U KpaHUAJbHOU OCTEONATHH B KOMIIEKCHYIO HPOrpaMMy MeXJUCIUIJIMHAPHOW peabuJUTaluU
nanueHToB ¢ fuchynkunueit BHUC

KnioueBble cnoBa: HapyuieHHe GpYHKIMH YeJICTHOTO CYCTaBa; MaToJIOTHs YeJICTHOTO CYCTaBa, MaHyaJlbHasi
Tepanus, KpaHUa/bHasl OCTEONaTHsl, peaGuInuTaL s

Journal of Human Biology and Clinical Medicine. 2026. Vol. 2, No. 1


https://orcid.org/0000-0001-5204-5583
https://orcid.org/0000-0003-2617-8360

Received: 20.10.2025. Revised: 23.01.2026. Accepted: 25.02.2026.

JOURNAL OF HUMAN BIOLOGY AND CLINICAL MEDIC

Journal homepage: https://humanbiomed.com/en Vol. 2. No. 1. 2026

UDC 574.24:616.9 DOI: 10.63621/jhbcm/1.2026.18

Current trends and epidemiological features
of genitourinary diseases in the Osh region

Burulkan Maamatova"
Lecturer
Osh State University
723500, 331 Alymbek Datka Str., Osh, Kyrgyz Republic
https://orcid.org/0000-0003-4836-6848

Bibigul Orunbaeva

PhD in Biological Sciences
Osh International Medical University
723500, 428 Alymbek Datka Str., Osh, Kyrgyz Republic
Osh State University
723500, 331 Alymbek Datka Str., Osh, Kyrgyz Republic
https://orcid.org/0000-0003-1922-6512

Rahat Bolokbaeva

Lecturer
Osh State University
723500, 331 Alymbek Datka Str., Osh, Kyrgyz Republic
https://orcid.org/0009-0006-2865-899X

Almagul Edilbekova

Lecturer
Osh State University
723500, 331 Alymbek Datka Str., Osh, Kyrgyz Republic
https://orcid.org/0000-0002-6736-7830
Elizat Omorbekova

Lecturer
Osh State University
723500, 331 Alymbek Datka Str., Osh, Kyrgyz Republic
https://orcid.org/0009-0000-3767-6918

Abstract. Diseases of the genitourinary system represent a significant medical and social problem,
substantially affecting quality of life, ability to work, and demographic indicators. The aim of this study
was to examine overall morbidity and primary incidence of genitourinary diseases among the adult and
paediatric population of the Osh region over the study period. The research was based on an analysis of
official statistical data from regional medical institutions and the Ministry of Health. The findings indicated
that overall morbidity and primary incidence showed a downward trend following a period of increase,
which was associated with restrictions on preventive examinations and a rise in chronic infections.
Significant gender differences were identified: women were more likely to suffer from inflammatory
conditions, whereas men more frequently experienced prostate disorders and urolithiasis. It was concluded
that systematic monitoring and analysis of urological morbidity are essential for improving preventive
measures, increasing access to healthcare, and developing regional public health programmes. After
reaching a peak in 2021 (45,870 per 100,000 population), overall morbidity decreased to 33,240 cases by
2024, while primary incidence declined from 22,480 to 17,210 per 100,000 population. Kidney and urinary
tract diseases predominated (67.5%), with chronic pyelonephritis accounting for 26.9%. The incidence rate
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among women was, on average, 2.1 times higher than among men. The obtained results can be used to plan
regional prevention programmes, optimise patient routing, and improve the effectiveness of urological care

in medical institutions in the Osh region

Keywords: urological pathologies; urinary tract infections; nephrological disorders; prevalence structure;
population analysis; dynamics of urological diseases; sanitary and demographic characteristics

INTRODUCTION

Diseases of the genitourinary system (DGS) occupy one
of the key places in the structure of chronic non-infec-
tious pathology in the world and in the Kyrgyz Repub-
lic. According to the World Health Organisation, about
7-10% of the adult population suffer from various forms
of kidney and urinary tract diseases, and urinary tract
infections (UTIs) are among the three most common
bacterial diseases in women of reproductive age. Uro-
logical pathologies account for 9-15% of visits to out-
patient clinics, which highlights their significance for
the healthcare system. The incidence of UTIs increases
by 2-3% annually, and the prevalence of chronic kid-
ney disease (CKD) has increased by 15-18% between
2019 and 2024. Particularly high rates are recorded in
regions with insufficient access to specialised medical
care and low levels of prevention [1].

The trends observed in Central Asian countries, in-
cluding Kyrgyzstan, are similar. According to statistics
from the Kyrgyz Ministry of Health, the overall inci-
dence of diseases of the genitourinary system for the
period 2019-2024 ranges from 31 to 46 thousand cases
per 100 thousand population, with higher rates char-
acteristic of the southern regions of the country - Osh
and Jalal-Abad. There has also been an increase in the
incidence of urolithiasis and prostate diseases in men,
which is associated with lifestyle changes, increased
salt intake and delayed seeking of medical care [2].

Recent studies have examined various aspects of the
epidemiology of urinary tract infections and kidney dis-
ease, but a number of important issues remain under-
studied. E. Broughton et al. [3] conducted a systematic
review of the literature on the epidemiology of compli-
cated urinary tract infections and showed an increase in
their prevalence, as well as a link to comorbid conditions
and antibiotic resistance. However, their work focused
mainly on generalised international data, without ana-
lysing regional differences and incidence dynamics at the
level of individual territories. Scientists Y. He et al. [4] ana-
lysed global epidemiological trends in UTIs and proposed
predictive models for further growth in incidence. The
authors used large databases and mathematical model-
ling, but did not consider the actual rates of primary and
overall incidence in specific regions and did not take into
account the influence oflocal socio-demographic factors.

In their review, H. Al Lawati et al. [5] systematised
current understanding of the pathogenesis, diagnosis,
and treatment of UTIs within the framework of the ed-
ucational curriculum. The work was mainly clinical and
educational in nature and was not aimed at analysing

the epidemiological situation or the temporal dynamics
of morbidity. M. Gottlieb et al. [6] studied the epidemi-
ology of urinary tract infections in adult patients who
visited emergency departments. The authors showed
the structure of visits and the frequency of UTIs in emer-
gency medicine settings, but their data did not reflect
the situation in the general population and did not al-
low for an assessment of long-term trends in incidence.

The study by C. Yoon et al. [7] focused on the clinical
and microbiological characteristics of recurrent acute
pyelonephritis in women. Despite a detailed analysis of
pathogens and clinical forms, the study did not address
the prevalence of the disease and its dynamics at the
population level. The study by Y.H. Hsu et al. [8] analysed
the frequency of acute urinary retention after endoscop-
ic enucleation of the prostate and its impact on surgi-
cal outcomes. The authors showed a link between this
complication and increased catheterisation and hospi-
talisation times, but the study was limited to a surgical
sample of patients and did not consider the population
and epidemiological aspects of urological morbidity.

Thus, previousstudieshave notsufficientlyaddressed
regional characteristics, overall and primary morbidity
rates, as well as gender and age differences in infectious
and inflammatory diseases of the genitourinary system
over time. These gaps and the need to analyse official
statistical data at the regional level determined the rele-
vance of this study, in which these issues are revealed us-
ing the example of a specific region. The high socio-eco-
nomic significance of this pathology is associated with its
impact on the working capacity, reproductive health, and
quality of life of the population. Therefore, the study of
trends in the incidence of diseases of the genitourinary
system, especially at the regional level, is of great practi-
cal importance for the planning of preventive and thera-
peutic measures. The aim of this study was to analyse the
dynamics of the overall and newly diagnosed incidence
of diseases of the genitourinary system in the adult and
paediatric population of the Osh region in 2020-2024.

MATERIALS AND METHODS
The study was conducted using a retrospective descrip-
tive-epidemiological design and focused on analysing
the incidence rates of diseases of the genitourinary sys-
tem among the adult and paediatric populations of the
Osh region of the Kyrgyz Republic during 2020-2024.
The study was based on official statistical data from the
Osh Regional United Hospital, the Osh Region Public
Health Centre and the Ministry of Health of the Kyrgyz
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Republic [2, 9]. State statistical reporting forms No. 12
“Report on Diseases Registered in Patients Living in the
Service Area of a Medical and Preventive Institution” and
form No. 14 “Report on the Activities of the Hospital”
were used, which are standard tools for recording mor-
bidity in the healthcare system of the Kyrgyz Republic.

The analysis included all registered cases of diseas-
es of the genitourinary system (class 14" of the Interna-
tional Statistical Classification of Diseases and Related
Health Problems, 10* revision, codes N00-N99). The
nosological groups were distributed as follows: glomer-
ular and tubulointerstitial kidney diseases (N0O0-N15,
N25-N28), urolithiasis (N20-N23), prostate diseases
(N40-N42), male infertility (N46), lower urinary tract
infections, cystitis, pyelonephritis and other diseases of
the urinary system (N30-N39) [10]. The inclusion crite-
ria were completeness of information on the nosologi-
cal form, field and age group of the patient.

The indicators of overall morbidity (prevalence),
reflecting the total number of registered cases per
100,000 population, and primary morbidity (incidence),
taking into account only newly detected cases per
100,000 population, were calculated. The analysis was
conducted taking into account gender and age groups,
distinguishing between the adult population (aged 18
and older) and children (0-17 years). The structural
analysis involved determining the share of individual
nosological groups in the overall morbidity structure.

Statistical processing was performed using Micro-
soft Excel 2021 and IBM SPSS Statistics 26.0 software.
The normality of data distribution was checked using
the Shapiro-Wilk criterion. To compare the mean values
for normal distribution, Student’s t-test for independ-
ent samples was used, and for deviations from normal-
ity, Mann-Whitney’s U-test was used. Structural indica-
tors were compared using Pearson’s y? test. The level of
statistical significance was set at p<0.05.
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The dynamics of the indicators were assessed
by constructing linear trends with the calculation of
growth or decline rates using the formula:

growth rate (%) =[(final year indicator -
-base year indicator) / base year indicator] x 100%. (1)

To identify statistically significant trends, linear re-
gression was used with an assessment of the coefficient
of determination (R?) and verification of the signifi-
cance of the regression model. The study was conduct-
ed on aggregated, anonymised statistical data that did
not contain personal information, and therefore did not
require the approval of an ethics committee in accord-
ance with national and international recommendations
for conducting epidemiological studies based on sec-
ondary data from government statistics.

RESULTS AND DISCUSSION
According to data from the Osh Region Territorial
Health Administration [2], between 2020 and 2024, be-
tween 30,800 and 45,200 cases of genitourinary system
diseases were registered annually among the adult pop-
ulation, accounting for an average of 6.4% to 7.1% of all
registered morbidity in the region. The largest increase
in incidence was observed in 2021 (due to post-COVID
complications of chronic diseases), while in 2024 there
was an 18.7% decrease compared to 2021 (p < 0.05).
Among women, the incidence rate averaged up to 29.8
thousand per 100 thousand population, and among
men, it was about 14.5 thousand per 100 thousand pop-
ulation, which corresponds to general global epidemi-
ological trends. In the structure of primary incidence,
the share of diseases of the kidneys and urinary system
(N00-N39) was 67.4%, including chronic pyelonephri-
tis - 27.8% and urolithiasis - 15.2%. The dynamics of the
overall incidence of diseases of the genitourinary system
in the Oshregion from 2020 to 2024 is shown in Figure 1.

—e— Overall incidence
—#— Women
—4— Men

e b
/\.\*\1

2020.0 2020.0 2021.0

2021.0
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1
2024.0

2022.0 2023.0 2023.5

Figure 1. Dynamics of the overall incidence of diseases of the genitourinary system in the Osh region
for the period 2020-2024 (per 100,000 adult population)
Note: *p <0.05 - statistically significant differences between indicators within the series

Source: developed by the authors based on [2]
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An analysis of official medical statistics for the
Osh region shows that between 2020 and 2024, the
overall incidence of diseases of the genitourinary sys-
tem ranged from 33,200 to 45,870 cases per 100,000
population. The highest value of the indicator was
recorded in 2021 - 45,870 per 100,000 population
(p < 0.05), which is explained by the delayed impact
of the COVID-19 pandemic, restrictions on preven-
tive examinations, and an increase in the number of
chronic inflammatory diseases. The minimum value
of the overall incidence rate was recorded in 2024 -
33,240 per 100,000 population, which indicates a pos-
itive downward trend (by 27.5% compared to 2021,

22.8%
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p <0.05). Among women, a higher incidence rate was
maintained throughout the period under review,
ranging from 28,600 to 30,400 cases per 100,000
population, while among men, it ranged from 12,800
to 15,200 cases per 100,000 population. The gender
differences were statistically significant (p < 0.05)
and consistent with global trends, according to which
women are more likely to suffer from infectious and
inflammatory diseases of the urinary tract [1, 2]. The
structure of morbidity by nosology in accordance with
the International Statistical Classification of Diseases
and Related Health Problems, Tenth Revision (ICD-
10), is presented in Figure 2.

Diagnostic Groups (ICD-10)
B Chronic pyelonephritis (N11)
[ Urolithiasis (N20-N23)
I [nfections of lower urinary tract (N30-N34)
[ Prostate diseases (N40-N42)
[ Glomerular diseases (NOO-NO8)
Male infertility (N46)

Figure 2. Structure of nosologies of diseases of the genitourinary system in the Osh region for 2020-2024
(in percentage terms)
Note: **p <0.01 - statistically significant differences between the specific weights of nosological groups

Source: developed by the authors based on [9, 10]

An analysis of the structure of morbidity revealed
a marked predominance of chronic inflammatory pro-
cesses in the genitourinary system: chronic pyelone-
phritis accounts for almost half of all registered cases
(41.6%), which significantly exceeds the proportion
of acute and other forms of lower urinary tract in-
fections (18.6%). Urolithiasis confidently holds sec-
ond place (22.8%), which, together with chronic py-
elonephritis, forms the main burden on the region’s
nephrology and urology services - more than 64% of
cases relate to these two nosologies. This points to
the continuing problem of late diagnosis, insufficient
correction of metabolic disorders, and the recurrent
nature of the disease. Despite their high frequency
in the general population, lower urinary tract infec-
tions rank only third in the overall morbidity struc-
ture, which may indicate that acute forms are mainly
treated on an outpatient basis and are less frequently
recorded in summary statistics compared to chron-
ic processes. In men, prostate diseases account for a
significant proportion (10.2%), while glomerular le-
sions and male infertility remain relatively rare (less

than 5% in total), which is consistent with the gen-
der-specific profile of urological pathology in the re-
gion. The data obtained emphasise the need to prior-
itise the strengthening of prevention and dispensary
observation of patients with chronic pyelonephritis
and urolithiasis as the main factors in the chronicity
and progression of kidney disease in the Osh region.
The indicators of primary incidence of diseases of the
genitourinary system in the Osh region, distributed
by gender and years of observation, are presented in
Figure 3. The dynamics of primary incidence is char-
acterised by a pronounced peakin 2021 (22,480 cases
per 100,000 population) followed by a steady decline
to a minimum in 2024 (17,210 cases per 100,000
population; p < 0.05). Over the five-year period, the
overall rate decreased by 23.4%. Throughout the pe-
riod, the incidence rate among women was consist-
ently and significantly higher than among men, with
a similar trajectory: an increase to a peak in 2021 and
a more pronounced decline in subsequent years. The
average primary incidence rates for the entire pe-
riod were approximately 28,100 cases per 100,000
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population for women and approximately 13,400 cas-
es per 100,000 population for men (women were ill
on average 2.1 times more often). Urinary tract infec-
tions (N30-N39) and pyelonephritis (N11) accounted
for the majority of newly diagnosed cases. In addition,

the analysis showed that in the 0-14 age group, the
average incidence rate was 7,900 cases per 100,000
children, with girls accounting for 62% of all cases,
and acute forms of pyelonephritis and cystitis being
the most frequently reported [9, 10].
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Figure 3. Dynamics of primary incidence of diseases of the genitourinary system in the Osh region
(2020-2024, per 100,000 population)
Note: *p <0.05 - statistically significant differences between indicators for men and women

Source: developed by the authors based on [9]

Studying the prevalence and dynamics of diseases
of the genitourinary system in the Osh region is crucial
for understanding the structure of morbidity and the
factors influencing its growth. These data make it pos-
sible to assess the effectiveness of regional prevention
programs, the availability of medical care, the quality
of diagnostics, as well as the staffing and material and
technical support of medical institutions. According to
the results of the analysis, in the period 2020-2024, the
Osh region saw a downward trend in both the overall
and primary incidence of diseases of the genitourinary
system. After peaking in 2021 due to the consequences
of the COVID-19 pandemic and temporary restrictions
on routine examinations, the indicators gradually de-
clined, reflecting an improvement in the quality of pre-
ventive measures and increased access to specialised
urological care. The gender differences identified are
consistent with the literature: women are more likely to
develop diseases due to the anatomical and physiologi-
cal characteristics of the urinary system and increased
susceptibility to lower urinary tract infections. Among
men, diseases associated with the prostate gland and
urolithiasis are more pronounced, which is also con-
firmed by studies conducted in neighbouring regions of
the Kyrgyz Republic [9, 10].

Kidney and urinary system diseases (N0O0-N39)
sharply predominate in the structure of morbidi-
ty, accounting for a total share of 87.6%. Chronic

pyelonephritis (N11) occupies the leading position with
41.6%, which is almost twice the proportion of lower
urinary tract infections (18.6%) and significantly high-
er than in most previously published regional studies.
The high prevalence of chronic pyelonephritis and uro-
lithiasis (22.8%) confirms the persistent chronicity of
infectious and inflammatory processes in the region and
highlights the need to prioritise the strengthening of dis-
pensary observation and secondary prevention of these
nosological forms among the working-age population.

The observed trends in the incidence of diseas-
es of the genitourinary system in the Osh region are
consistent with broader epidemiological patterns in
Central Asia, especially in terms of the prevalence of
chronic inflammatory processes and pronounced gen-
der differences. In the study, diseases of the kidneys
and urinary system (N00-N39) accounted for 87.6% of
all registered cases, with chronic pyelonephritis (N11)
being the most common nosology - 41.6%, followed
by urolithiasis (22.8%) and lower urinary tract infec-
tions (18.6%). The identified structure emphasises the
chronicity of infectious processes, which is consistent
with the data of S. Lai et al. [11], who studied the prev-
alence of urological disorders in patients with CKD and
recommended the systematic use of uroflowmetry to
assess urine flow in nephrology patients. The results ob-
tained in this study show a similar association of chron-
ic forms with a high proportion of pyelonephritis and
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glomerular diseases (4.6%), however, the popula-
tion-based nature of the data suggests a wider regional
prevalence compared to hospital samples, indicating the
advisability of introducing such methods into routine
screening to preventprogression to CKD inthe Oshregion.

The strong association between pyelonephritis and
urolithiasis (in total > 64%) echoes the work of F. Cic-
carese et al. [12], which analysed complicated pyelo-
nephritis against a background of chronic kidney stone
disease with frequent complications (abscesses, sepsis)
in stone-associated cases. In contrast to the clinical and
radiological focus of that study, the present epidemiolog-
ical data show a higher overall proportion of urolithiasis
(22.8%) as one of the leading nosologies, which is prob-
ably due to regional factors (diet, water quality in the
south of the Kyrgyz Republic). This highlights the need
to integrate radiological diagnostics into prevention
programmes to support the observed decline in mor-
bidity (by 23.4% in primary cases from 2021 to 2024).

Prostate diseases accounted for a significant pro-
portion of cases in men (10.2%), which is consistent
with the findings of L. Cormio et al. [13], who assessed
the improvement in lower urinary tract symptoms and
quality of life in patients with benign prostatic hyperpla-
sia while taking a whole tomato-based supplement. The
data obtained confirm a gender-specific pattern with a
predominance of prostate diseases and urolithiasis in
men, while infectious forms are 2.1 times more common
in women. In contrast to the emphasis on dietary inter-
ventions in the work of L. Cormio et al, the present study
highlights the need for a broader preventive approach,
including lifestyle modification, to maintain the down-
ward trend in morbidity in the post-pandemic period.

In a regional context, conclusions about the inci-
dence among the reproductive-age population and
gender differences (women are 2.1 times more like-
ly to be affected, with a childhood incidence of 7,900
per 100,000, 62% of whom are girls) are confirmed
by the results of M.N. Aibashov et al. [14], who con-
ducted an epidemiological analysis of the prevalence
and incidence of diseases of the genitourinary system
among the reproductive-age population of the Kyrgyz
Republic (15-49 years) and noted high rates of urinary
tract infections and pyelonephritis. In contrast to the
upward trend in their nationwide data (2003-2016),
this study recorded a decline after 2020, probably due
to enhanced post-pandemic prevention. This compar-
ison highlights the importance of local monitoring, as
the Osh region has seen a more pronounced decline
(23.4%) and a predominance of acute forms in chil-
dren (pyelonephritis and cystitis), which requires the
development of targeted interventions in the south of
the Kyrgyz Republic to harmonise with national indi-
cators. Overall, the comparisons confirm the chronic
and gender-specific nature of diseases of the genito-
urinary system in the region and justify the need to
strengthen preventive strategies.
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The identified structure of morbidity, with a pre-
dominance of diseases of the kidneys and urinary sys-
tem (NOO-N39) - 87.6%, where chronic pyelonephri-
tis accounts for 41.6%, is consistent with the data of
B.L. Ademola et al [15], who in an 8-year review de-
scribed the clinical, morphological and histological
features of chronic pyelonephritis, emphasising its fre-
quent chronicity and the need for long-term observa-
tion. Similarly, A.L. Flores-Mireles et al. [16] in a review
of the epidemiology of urinary tract infections noted the
high prevalence of recurrent forms and mechanisms of
pathogen persistence, which explains the predominance
of chronic pyelonephritis in the present study. Gender
differences (women are 2.1 times more likely to get
sick) and the prevalence of infectious and inflammato-
ry processes in women are consistent with the review
by J. Herness et al. [17], where acute pyelonephritis in
adults is considered a predominantly female pathology
with an emphasis on rapid diagnosis and treatment to
prevent complications. The peak incidence in 2021, fol-
lowed by a 23.4% decline by 2024, reflects the impact of
the COVID-19 pandemic, as confirmed by the analysis by
E.J. Choi et al. [18], which showed a global increase in uri-
nary tract infections and delays in care during the pan-
demic. The results obtained indicate a positive effect of
the restoration of preventive measures in the Osh region.

The identified downward trend in primary inci-
dence after the peak in 2021 (by 23.4%) is consistent
with the findings of T. Kurmanbekov et al. [19], who
analysed the dynamics of urogenital disease incidence
in Kazakhstan for 2015-2022 and noted a decline in
rates after 2018 associated with improved urological
resources and regional differences (high incidence in
northern regions). In contrast to the national data for
Kazakhstan, where a further decline is predicted, in
this study the emphasis on gender differences (women
are 2.1 times more likely to be affected) highlights the
need for local prevention programmes in the southern
regions of Kyrgyzstan.

The results obtained on the dynamics of the inci-
dence of diseases of the genitourinary system in the
Osh region for 2020-2024 (peak in 2021 with a sub-
sequent decrease of 23.4%) demonstrate the regional
specificity of the post-pandemic period. A comparison
with data from neighbouring Central Asian countries
reveals certain parallels and differences. In particular,
G. Zhakhina et al. [20], based on national data from Ka-
zakhstan for 2014-2020, identified a downward trend
in the incidence of chronic kidney disease, but predict-
ed its growth by 2030 due to demographic shifts and
risk factors. Contrary to these predictions, the present
study observes a steady decline in primary incidence
after 2021, which is likely due to the restoration and
strengthening of preventive measures in the Osh region.

The data obtained on the prevalence of kidney and
urinary tract diseases (67.5%) in the structure of mor-
bidity are consistent with the results of a global study of
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the burden of disease. A systematic analysis by the GBD
Chronic Kidney Disease Collaboration [21] on the prev-
alence of chronic kidney disease for the period 1990-
2017 showed an increase to 697.5 million cases, which
is 29.3% higher than in 1990, with the largest increase
in low- and middle-income countries. This confirms
the global nature of the problem of urological morbid-
ity and the need to strengthen preventive measures at
the regional level. The identified gender differences,
with the incidence rate in women 2.1 times higher than
in men, are consistent with the data of M. Medina &
E. Castillo-Pino [22], who in an epidemiological review
of urinary tract infections showed that women account
for up to 85% of all cases of uncomplicated lower uri-
nary tract infections. The established predominance of
chronic pyelonephritis (26.9%) and lower urinary tract
infections (12.4%) confirms the conclusion that recur-
rent infections remain the main reason for seeking uro-
logical care among the female population.

Thus, the analysis showed that the incidence of
diseases of the genitourinary system in the Osh region
demonstrates a positive downward trend after the
peak period of 2021, reflecting an improvement in the
quality of preventive measures and the accessibility
of medical care to the population. The epidemiologi-
cal features identified, including pronounced gender
differences and the predominance of infectious and in-
flammatory diseases of the kidneys and urinary tract,
are consistent with global trends and underscore the
need for a differentiated approach to the prevention
and treatment of urological pathology.

CONCLUSIONS
The analysis of epidemiological data on diseases of the
genitourinary system among the adult and paediatric
population of the Osh region for the period 2020-2024
revealed several key trends reflecting the current state
of urological morbidity in the region. A steady decline
in the overall incidence rate has been observed, from
a maximum of 45,870 cases per 100,000 population in
2021 to a minimum of 33,240 cases in 2024, represent-
ing a decrease of 27.5% (p <0.05). A similar trend was
observed for primary incidence: from a peak of 22,480
cases per 100,000 population in 2021, the rate fell to
17,210 1in 2024, reflecting a decrease of 23.4% (p<0.05).

Structural analysis revealed the predominance of dis-
eases of the kidneys and urinary system (N00-N39), ac-
counting for 87.6% of all registered cases. Among them,
chronic pyelonephritis (41.6%) ranks first, followed by
urolithiasis (22.8%) and lower urinary tract infections
(18.6%). In men, prostate diseases accounted for a sig-
nificant proportion (10.2%). Significant gender differ-
ences were identified: the incidence rate among women
throughout the period consistently exceeded that among
men by an average of 2.1 times (from 28,600 to 30,400
cases per 100,000 women versus 12,800-15,200 among
men). In the paediatric population (0-14 years), the av-
erage incidence rate was 7,900 per 100,000 population,
with 62% of cases occurring in girls, predominantly with
acute forms of pyelonephritis and cystitis. The observed
decline in incidence rates indicates an increase in the
effectiveness of preventive measures, improved early
diagnosis, and expanded access to urological care for
the population of the Osh region in the post-pandemic
period. However, the persistence of a high proportion of
chronic forms (especially pyelonephritis - 41.6%) high-
lights the need for further improvement of the system
of dispensary observation and secondary prevention.

Further research should focus on an in-depth anal-
ysis of the risk factors influencing the development of
chronic kidney disease, including social and hygienic
conditions, lifestyle characteristics, access to medi-
cal care, and patient adherence to treatment. It is also
important to study age and gender differences in dis-
ease dynamics, develop early detection programmes
and optimise patient routing. A promising direction
could be the creation of a regional monitoring system
for diseases of the genitourinary system using modern
digital technologies, which would allow for more accu-
rate forecasting of the epidemiological situation and in-
crease the effectiveness of preventive measures.
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AHHOTaumA. Hecen-KbIHbIC CUCTEMACBIHBIH 00pYJIapbl KAJKTbIH XKall00 CallaTblIHA, IMIeK >KOHAOMAYYJIYTYHO
aHa JeMorpadusNblK KepCOTKYYTOPYHO OJYTTYy TaaCUPUH THUUIU3reH MaaHWIYy MeAULMHAJIbIK-
colMaJJblK KeHrei 60y caHaaT. U3uieeHyH MakcaTbl 6eruayy 6up Mesrua nuuuze Om 061acTbIHbIH
YOH ’KaHa 6aJjijap KaJIKbIHbIH apacblHJa HeceN-)KbIHbIC CHUCTEMACbIHbIH 0Opysapbl G0IOHYA >KaJIbl KaHa
OUPUHYUIINK 00PYJIYYHYH KOPCOTKYUTOPYH U3U//166 60/ToH. Uil alMaKThIH MeAUIMHAJIBIK MeKeMeJlepPUHUH
ka”Ha CasaMaTTBIK CaKTOO MWHUCTPJUTMHUH PACMUU CTATUCTHUKA/IBIK MaasJbIMaTTapbIHBIH TaJJ00CyHa
HeruszesreH. Oopysap/blH TapaJbllIbIHbIH AUHAMUKACBIH, CTPYKTYpPaAChIH ’KaHa TeHJeHLUAAapblH 6aa100
MeHeH MeJUIUHAJIbIK CTAaTUCTUKAaHbIH bIKMaJapbl KOJJOHyATaH. HW3uinee KbIMBIHTBIKTapbl Hecen-
KBIHBIC CHCTEMACBhIHBIH 0OpyJiapbl GOIOHYA >Ka/Ibl KaHA OUPUHYMUIMK OOPYJAYYHYH JEHT33JM aJap/AblH
©6CYYy Me3rWJHMHEeH KHUHUH TOMOH/1e6 TeHJEeHLMSCbIHA 33 3KEeHJUTHUH KepceTTy, 6yJ NmpodHuIaKTHKAIBIK
KapooJIOPAYH YEKTEJNIIHN KaHa 6HOKOT UHPEKUANAPAbIH CAHBIHBIH K66OWYIy MEHEH IIapTTaJraH. Asgajgap
ke6OyHUYe KaJIbllIKa KeJITUPYY4Y 00OpyJlap MeHeH, ajl 3MU 3pKeKTep — NpocTaTa 6e3/UH NaToJ0rus/Iaphl »kaHa
Hecell Tall OOpPYyCy MeHeH 00pyraHJa auKblH TeHJAepJAHUK alblpMayblIbIKTap aHBIKTAJTaH. YPOJIOTUAJIBIK
O0OpPYJNYYHYH CTPYKTYPAaCblH CHUCTeMaJlyy MOHHUTOPHHI KYPry3yy aHa TajJo0 NpodHUJaKTHKaJIbIK HII-
yapaJsap/ibl 8pKYH/IOTYY, MeJUIIMHAJBIK KapAaM/blH *KeTKUJIHUKTYYJIYTYH KOT0pyJIaTyy *KaHa KaJKTbIH JleH
COOJIYT'YH KOProo 600HYA aMaKTbIK NporpaMMasiapAbl UIITEIN YbITYY YYYH MaaHUJYY MaaHWTe 33 JlereH
ThISIHAK 4blrapbuirat. JKyprysyareH Tanzoo 2021-KbLajarel »aJnbl 00OpYJAyyHYH YOKycyHaH KUHUH (100
MUH Kankka 45 870) 2024-xbira yeduH aHbiH 33 240 ydyypra yeldrH TOMOH/I6TOHYH, ajl 3MU OGUPUHUUIUK
oopysyy 100 muH kankka 22 480xen 17 210ro 4yeliMH a3airaHblH KepceTTy. OLIOHAO0W 3Jie 0oopyJsiap/blH
CTPYKTypachlHAa O6HpeK »KaHa Hecell 4YbIrapyy CUCTEMAaCblHbIH oopyaapbl (67,5 %) 6acbIMAYYJIyK
KblJIaapbl aHBIKTa/ITaH, ajJap/blH WYMHEH OHeKeT nuesoHedpuT 26,9 %aAbl Ty3eT, ajd 3MU asajap/blH
O0OpYJIYYHYH JleHI'33JI1 3pKeKTepre KaparaH/ia opTo4yo 3cen MeHeH 2,1 ace »Koropy. AJbIHI'aH XbIHbIHTBIKTAP
NpodUJAKTUKAHbIH aliMaKThIK NporpaMMaJ/apblH MJaHAAIThIPYYyAa, 6edTanTapAbl MaplpyTTAlIThIPYyHY
ONTUMaJAITBIPYYAaA kaHa Om 06/1aCcThIHBIH MeJUIIMHAJIBIK MeKeMeJlepUH/le yPOJIOTUSAJBIK KapAaM/blH
HaTbIMKaJIyyJyTyH K0ropyJaTyyAa KoJJOHY/IYLY MyMKYH
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AHHOTaums. bosiesHH opraHoB MOYeN0JI0BOH CHUCTEMBI ABJIAIOTCA 3HAYMMON MeJIMKO-COLMaJbHON Npo6ieMOoH,
OKasbIBamollel cylecTBEHHOE BIUSHHE Ha KaueCTBO XKU3HH, TPYLOCIIOCOGHOCTD U ileMorpadryecKre NoKasaTe 1
HaceJsieHus. llesibro ucciejoBaHuUA GbLI0 M3yYeHH e IOKa3aTe el 061ell M IepBUYHOM 3a60/1eBaeMOCTH 60/1e3HAMU
MOYeIl0JI0BOM CHCTEMBI Cpeil B3POCJIOro U JleTCKoro HaceseHUs OLIcKOM 06/1acTH 3a onpezeéHHbIN nepuo,
BpeMeHU. PaboTa ocHOBaHa Ha aHa/u3e OQULHAJBbHBIX CTATUCTUYECKUX JAHHBIX MEJUIMHCKUX yupexJAeHun
pervoHa 1 MuHHCTepCcTBa 3/paBooxpaHeHHs. Mcrob30BaHbl METO/bl MEIUIIMHCKON CTaTUCTHUKHU C OLLEHKOU
JUHAMUKY, CTPYKTYPbI U TEH/IEHIIUH PacIpoCTPaHEHHOCTH 3a60JieBaHU M. Pe3yibTaThl MCcc/iel0BaHUS OKA3AIIH,
YTO YPOBEHb 06IIed U NMepBUYHON 32060JIeBA€MOCTH 60JIE3HSIMU MOYEINOJOBOM CUCTEMBI UMEET TEH/EHIUI0
K CHIDKEHHIO TI0CJe TMEepUo/ia UX POCTa, 06YCJOBJIEHHOTO OrpaHUYeHHEeM MPOPUIAKTHYECKUX OCMOTPOB U
MOBBILIEHUEM YHCJA XPOHUYECKUX MH(eKIUi. BrisiBJIeHbl BbIpaXKEHHbIE TeHAEePHbIe Pa3/Indusi, IPU KOTOPBIX
YKEHLIMHBI Yallle CTPaIaloT BOCHAJUTENbHBIMU 3a60/1€BaHUAMH, @ MY>KYHHbBI — [IATOJOTUSMU Npe/ICTaTeNbHON
KeJie3bl U MoyeKaMeHHOH 60Jie3Hbl0. Cies1aH BbIBOJI, YTO CUCTEMATHYECKUI MOHUTOPUHT U aHa/IU3 CTPYKTYPhI
ypoJiorndeckod 3a60JieBaeMOCTH MMeIT BaXKHOe 3HadeHue [Jid COBepIIeHCTBOBaHHUs NPOPUIAKTUYECKUX
MepONpHUSTHUH, MOBBILIEHUS JOCTYNMHOCTH MEJAMUIMHCKOW MOMOLIM U Pa3pabOTKH peruoHaJbHbIX HpPOrpaMMm
[0 OXpaHe 3/10pOBbsl HacesjeHUs. [IpoBeéHHBIM aHa/JU3 IO0Ka3aJ, YTO IMOCAe MUKOBOTO YPOBHS 0O0Iel
3a6osieBaemoctu B 2021 roay (45 870 na 100 Thic. HaceneHus1) k 2024 rogy HabJIOaI0Ch €€ CHUXKEHUE [0
33 240 cany4daeB, a nepBUYHasA 3a60/1eBaeMOCTb yMeHbIIuIachk ¢ 22 480 go 17 210 #a 100 TbICc. HaceJeHUS.
YcTaHOBJIEHO TaK)Ke, UTO B CTPYKType 3a00JieBaHUH JOMUHUPYIOT 00JIe3HM NOYEeK W MOYeBbl/leJUTeJbHON
cucteMsl (67,5 %), cpeai KOTOPBIX XPOHUYECKUH NTHeoHePPUT cocTaBasieT 26,9 %, a ypoBeHb 3a60/1eBa€MOCTH
y KeHILUH B cpefiHeM B 2,1 pasa Bblllle, YeM y My>K4HH. [loslydeHHble pe3y/ibTaTbl MOTYT ObITh MCNO0JIb30BaHbI
IpY MJIAHUPOBAHUMU PerMoHa/IbHBIX NPOrpaMM NpoPHUJIAKTUKH, ONTUMHA3ALUM MapUIPyTU3allMM NALUEHTOB U
NOBbILIEHUU 3QPEKTUBHOCTH YPOJIOIrHMIECKOM TOMOIIU B MeIMIIMHCKUX yupexxgeHusax Ouckon o61acTu
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Abstract. Reducing infant mortality resulted from infections, particularly among premature infants, is a major
public health concern. This fact emphasises the significance of transplacental transfer of maternal antibodies,
including immunoglobulin G (IgG), to develop passive immunity and protect newborns from infections. The aim
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of this studywas to summarise current findings on the mechanisms and factors affecting transplacental transfer
of IgG and their role in the developing passive immunity in newborns. This review provided a systematic analysis
of the scientific literature, including studies on the morphofunctional features of the placenta, the mechanisms of
transplacental IgG perfusion, and their impact on fetal and neonatal immunological protection. The study supported
the fact that IgG served a crucial function in the development of passive immunity in newborns, crossing the
placental barrier and providing protection against infections in the early stages oflife. As evidenced, the efficiency of
transplacental IgG transfer varied depending on gestational age, with lower transfer rates in premature compared
to full-term infants. The results demonstrated that different IgG subclasses (IgG1, 1gG3, 1gG4, and IgG2) were
transferred across the placenta with varying efficiency, the fact associating with their affinity for the Fc receptor
on the placenta. Infections and hypergammaglobulinemia in mothers were proved to affect transplacental IgG
transfer, highlighting the need to monitor the infectious status of pregnant women to optimise neonatal protection.
Maternal vaccination at specific stages of pregnancy was found to significantly increase IgG levels in the newborn’s
blood, contributing to improved passive immunity and reducing the risk of infectious diseases in infants. The study
results can be introduced into clinical practice to optimise vaccination strategies for pregnant women and develop
personalised approaches for preventing infectious diseases in newborns, especially among premature neonates

Keywords: placenta; transplacental transfer; immunoglobulin G; neonatal infections; immunological protection;

placental barrier; gestational age

INTRODUCTION

Currently, reducing infant mortality appears to be one
of the foremost challenges in healthcare, particularly
among premature infants, for whom infections are a
major cause of death. In this regard, the development
of passive immunity, including through transplacental
transfer of maternal antibodies, is an essential mecha-
nism to protect the foetus and newborn. Immunoglob-
ulin G (IgG) serves a crucial function in this process,
being the only class of an antibody with the potential
to cross the placental barrier and provide protection
against infections early in life. However, despite the sig-
nificance of this mechanism, existing data on transpla-
cental IgG perfusion, as well as the influence of various
factors on the effectiveness of this process, require fur-
ther investigations to optimise infectious disease pre-
vention in newborns.

The placenta, as a unique organ, has a complex
functional morphology, combining immunomodu-
latory properties with a barrier function. As stated
by L. Pomar & D. Baud [1], the placenta ensures im-
munological tolerance between the organisms of the
mother and foetus, while simultaneously performing
selective transport of biologically active substances.
This emphasises the significance of its role in pro-
tecting the foetus from potentially dangerous agents,
including viruses and bacteria, that can penetrate
this barrier. E.N. Kravchenko et al. [2] specified the
main risk factors for intrauterine infection of the
foetus with the decreased placental barrier function,
with viral infection being pivotal. It was also noted
that disturbances in immune defence could contrib-
ute to a higher susceptibility of the foetus to diseases.
In their study, W. Wang et al. [3] highlighted the im-
portance of the cytokine profile and T-cell response
in the favourable pregnancy completion and patho-
genesis of its complications. This immune response
also affected the interaction between the mother

and foetus, and, consequently, pregnancy outcomes.
M.P. Piccinni et al. [4] supported the primary role
of the relationship between hormonal and immune
mechanisms of the female reproductive function.
These mechanisms maintained homeostasis and nor-
mal development of the foetus, and their disruption
could result in complications such as preeclampsia.
L.J. Yockey et al. [5] clearly demonstrated the effect
of maternal antibodies on the developing passive
immunity and increased resistance in the foetus and
newborn. Maternal antibodies served as a crucial
component of fetal protection from infections prior
to birth. In addition, A.G. Rumyantsev [6], analysing
maternal-fetal interactions in the developing immune
system of the newborn, concluded that disruption of
these interactions could cause immunodeficiencies
in newborns. Of particular importance in terms of
immune protection was the transplacental transfer
of IgG, which provided the basis of passive immunity
of the newborn. According to A.M. Ciobanu et al. [7],
immunoglobulins G were the only class of antibod-
ies that could penetrate the placental barrier and
provided protection against neonatal infections, but
simultaneously, the transfer of autoantibodies could
contribute to the development of neonatal autoim-
mune diseases. Currently, research has significantly
expanded our understanding of the mechanisms of
transplacental immunoglobulins transport. Thus,
AN. Shuid et al. [8] reviewed the relationship be-
tween viral infections and the risk of developing
autism disorders; as emphasised, it is crucial to
immunologically protect the foetus from viral agents,
including the effect of antibody transplacental trans-
fer. These studies focused on viral infections as risk
factors in the context of the developing immuni-
ty in newborns. Furthermore, L.L. Shook et al. [9]
specified a relationship between the activity of the
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maternal immune system exposed to SARS-cov-2 in-
fection during pregnancy and impaired brain devel-
opment in the foetus. Despite significant progress
in understanding the mechanisms of transplacental
transfer of antibodies, the issues of the dynamics of
transplacental IgG transfer at different gestational
stages are not fully understood. Identifying factors
contributing to the effectiveness of transplacental
transfer and changes in the qualitative composition
of IgG depending on infection with various patho-
gens, as well as assessing the effectiveness of IgG
perfusion after vaccination, also requires further re-
search. The relevance of these issues necessitates a
personalised approach to assessing and correcting
passive immunity in newborns.

The aim of this study was to analyse current find-
ings on the mechanisms of transplacental transfer of
IgG and their role in the developing passive immunity
in newborns, to identify factors contributing to the ef-
fectiveness of this process. This study provided a sys-
tematic review of the scientific literature, analysed data
on the morphofunctional features of the placenta, the
mechanisms of transplacental IgG perfusion, and their
impact on fetal immunological protection. Studies ex-
amining the impact of gestational age, maternal im-
mune status, infections, and vaccination on the transfer
of antibodies across the placental barrier were included
in the review. The dynamics and effectiveness of trans-
placental transfer of various IgG subclasses, such as
IgG1, IgG2, 1gG3, and IgG4, and their relationship with
neonatal immune protection was also analysed.

The role of IgG subclasses in the development
of maternal immunity
The phenomenon of the placenta, as an organ, lies in
its unique functional morphology; normal pregnancy
is characterised by a balance between immune tol-
erance to the foetus and protection from infections;
the disruption of this balance can result in compli-
cations such as preeclampsia, intrauterine growth
retardation, and premature birth. These conclusions
were made in the review by D.E. Galkina et al. [10]
on current knowledge of the immunological mech-
anisms of regular and pathological pregnancy. Ac-
cording to ]. Ding et al. [11], while directly involved
in the formation of the maternal immune response,
the placenta simultaneously functioned as a selective
barrier, thereby promoting immunological tolerance
between two foreign organisms. One of the pathways
of the mother’s immunomodulatory effect on the de-
veloping immune responses in the offspring was the
transplacental transfer of IgG and immunocompetent
cells. C. Napodano et al. [12] presented current views
on the functions of IgG subclasses and their role in
immune defence, systematising the knowledge on the
functions of IgG subclasses and their clinical signif-
icance, including transplacental transfer. IgG in the

Transplacental antibody perfusion in the development...

maternal body accounted for a significant propor-
tion of the total number of antibodies and were the
main factor in the humoral link of immune defence.
V.A. Kozlov et al. [13] demonstrated that the pres-
ence of specific immunoglobulins of class G after an
illness or vaccination indicated the formation of ster-
ile immunity to the corresponding bacterial or viral
infection. A decreased IgG level of any subclass might
result from a violated synthesis of antibodies of a
certain specificity. Pregnant women with a reduced
level of 1gG2 synthesis had weakened immune pro-
tection against polysaccharide antigens of the wall
of some bacteria and viruses, such as pneumococci,
meningococci, group A streptococci and Haemoph-
ilis influenzae. As reported in the basic research by
AK. Abbas et al. [14], if the production of IgG1 was
more intense than the synthesis of immunoglobulins
of other subclasses, then a decreased amount of IgG1
subclass antibodies might be due to general hypog-
ammaglobulinemia, or associated with chronic, re-
current lower respiratory tract infections, or resulted
from chronic fatigue syndrome. The IgG3 subclass
was the most powerful complement activator, had a
high affinity for protein antigens; its deficiency, often
accompanied by a decrease in IgG1l antibodies, was
observed in women with recurrent chronic infectious
lung diseases. IgG4 antibodies developed an immune
response to allergens and blocked IgE-dependent re-
actions, their concentration was normally lower than
that of other subclasses, and, therefore, they were
quite difficult to detect. Nevertheless, the data ob-
tained by B.A Chernyak & I.I. Vorzheva [15] indicated
that their deficiency might be associated with chron-
ic antigenic stimulation combined with recurrent
respiratory tract infections; however, this statement
was ambiguous, since a low concentration of immu-
noglobulins of this subclass was observed quite often
in healthy individuals.

The role of the neonatal Fc receptor (FcRn)

in the selective transport of IgG
across the placental barrier
R.W. Pitcher-Wilmott et al. [16] conducted one of the
first studies related to the transplacental transfer of
IgG subclasses and came to the following conclusions:
IgG subclasses were transferred across the placenta
with different efficiency: IgG1 > IgG3 > IgG4 > 1gG2,
the fact associating with different affinities of IgG
subclasses to FcRn (neonatal Fc receptor). They also
assumed that IgG transfer might be restricted by
competition between subclasses for binding to FcRn.
M.F. Jennewein et al. [17] specified the key role of the
neonatal Fc receptor (FcRn) in the selective transport
of IgG across the placental barrier. It was found that
the efficiency of transfer of different IgG subclasses
(IgG1-1gG4) varied significantly depending on the af-
finity to FcRn.
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N. Twisselmann et al. [18] studied glycosylating
Fc fragments of IgG in premature and full-term neo-
nates. These studies were the first to link the features
of IgG glycosylation with the efficiency of transplacen-
tal transfer and opened up new potentials to study the
mechanisms of passive immunity development, em-
phasising the complexity and multifactorial nature of
the process of IgG transplacental transfer. The major
conclusions reached in the study indicated that prema-
ture infants had differences in IgG glycosylation com-
pared to full-term infants, and these differences could
affect IgG binding to FcRn and, as a result, the efficiency
of transplacental transfer. IgG glycosylation in prema-
ture infants depended on the gestational age: the ear-
lier the term of delivery, the less mature the glycosyla-
tion profile. S. Borghi et al. [19] also supported that the
efficiency of IgG transfer depended on its subclass and
glycosylation of the Fc fragment. K.M. Knudsen Sand et
al. [20] applied experimental models to study the role
of FcRn and FcyR (Fc-gamma receptors) in the IgG
transplacental transfer, and also came to the conclusion
that FcRn was the main receptor mediating the trans-
placental transfer of IgG; FcyR did not have a pivotal
role in this process. Competition between IgG for bind-
ing to FcRn explained the inverse correlation between
the level of maternal antibodies and their transfer. This
was supported by N.A. Lozano et al. [21], who focused
on the expression of the FcRn receptor, the main mo-
lecular carrier of immunoglobulins in the placenta. It
was found that the efficiency of this transport directly
correlated with IgG levels in full-term and premature
infants, which highlighted the placental receptor appa-
ratus as a critical control point of neonatal immunity.

Dynamics of IgG transplacental transfer depending
on the gestational age
Asreported by S.A. Ozdemir et al. [22] in their early ret-
rospective study on IgG and IgM levels in premature and
full-term neonates, the level of IgG in the blood serum
of premature infants was significantly lower than that
of full-term infants, and the IgG concentration correlat-
ed with gestational age: the earlier the term of delivery,
the lower the IgG level. The level of IgM, on the contra-
ry, did not depend on the gestational age, which con-
firmed its synthesis by the foetus itself, rather than its
transfer from the mother. R.A. Pereira et al. [23] analys-
ing the transplacental transfer of IgG and its subclass-
es in foetuses at different gestational stages also sup-
ported the universality of the “accumulative transfer”
mechanism, regardless of the gestational age. Active
transplacental transfer of maternal immunoglobulins
began in the second trimester of pregnancy, approxi-
mately at the thirteenth week of gestation. The level of
total IgG in the foetus increased with increasing gesta-
tional age. A relatively low concentration was observed
between 17 and 22 weeks and constituted approx-
imately 5-10% of the volume of maternal antibodies.

Zhilyaeva et al.

According to R.A. Pereira et al, passive diffusion of an-
tibodies predominated during this period; at 32 weeks,
approximately 1/2 of antibodies was determined; at
birth, the amount of antibodies in the fetal blood ex-
ceeded the maternal level. This fact proved the concept
of “accumulative transfer” and stressed the significance
of the third trimester for the development of the fetal
passive immunity. Further studies by S.D. Bokonbae-
va et al. [24] provided detailed issues of immunity
development in the most vulnerable groups of chil-
dren - premature infants. The authors identified spe-
cific changes in the immune status that determined the
severity of respiratory disorders in premature infants.
van 1.C. Duuren et al. [25] in their review considered
the developing immune system of premature infants
not only as a risk factor but also as a potential resource
for new therapeutic solutions, demonstrating a link be-
tween immune immaturity and the subsequent devel-
opment of respiratory tract infections and wheezing,
providing immunological correction strategies.

A.Palmeira et al [26] demonstrated that concentra-
tions of total IgG and IgG subclasses in maternal plasma
were positively associated with concentrations in fetal
cord blood and negatively associated with transplacen-
tal transfer coefficients. Higher levels of total IgG and
the IgG1 subtype were found in the cord blood of full-
term newborns compared to the maternal blood. The
efficiency of transplacental perfusion of immunoglob-
ulin subclasses at full-term pregnancy (37-42 weeks)
was expressed as I1gG1l > IgG3 > IgG4 = 1gG2, which
demonstrated a relatively constant ratio of maternal/
umbilical cord IgG subclasses and did not depend on
the term of delivery after 37 weeks of gestation. How-
ever, it should be stressed that, as of 2026, there is no
consensus regarding the hierarchy of transplacental
transfer of different IgG subclasses.

Factors affecting the efficiency
of transplacental IgG transfer
Study results by H. Akbulut et al. [27] complemented
understanding of the variability of transplacental IgG
transfer, focusing on ethnic and geographic features.
Using data from a prospective cohort study of 120
mother-newborn pairs, they analysed the correlation
between gestational age, maternal parity, and the ef-
ficiency of antibody transfer, measuring the levels of
total IgG and subclasses (IgG1-IgG4) in maternal and
cord blood using enzyme-linked immunosorbent as-
say (ELISA). As evidenced, the transfer coefficient of
total IgG (cord/maternal concentration) was 1.2-1.5,
supporting active transport. In full-term newborns,
the IgG level exceeded the maternal level by 15-30%,
the fact being consistent with the data obtained by
R.A. Pereira et al. [23]. The transfer hierarchy was as
follows: IgG1 (1.4)>1gG3 (1.1)>1gG4 (0.9)>1gG2 (0.7).
Low IgG2 transfer was explained by its weak binding
to FcRn. Women from Eastern Anatolia had elevated
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levels of total IgG and IgG1 compared to Western pop-
ulations. In children born before 34 weeks, 1gG levels
were 40% lower than in full-term infants, as reported
by S.A. Ozdemir et al. [22]. Multiparous women (>3
births) had higher IgG1 levels but reduced efficiency
of its transfer (coefficient 1.1 vs. 1.4 in primiparous
women). Previously, S.S. Omowale et al. [28] evi-
denced a direct relationship between maternal hyper-
gammaglobulinemia and a decreased IgG1l and IgG2
transfer without affecting IgG3 and IgG4, compared to
maternal IgG in malaria; this being the proof-of-con-
cept for the decreased efficiency of transplacental IgG
perfusion in hypergammaglobulinemia in pregnant
women. A similar effect was observed in Black wom-
en, whose total IgG levels were initially higher than in
light-skinned women. Based on the results obtained,
A. Ohlsson & ].B. Lacy [29] concluded that transpla-
cental transfer correlated with maternal race. Older
pregnant women had lower total plasma IgG levels, but
this did not affect the efficiency of transplacental per-
fusion and antibody levels in the cord blood. Women,
who had previously had live births, manifested high-
er levels of total IgG and IgG1 at birth. However, this
did not affect the blood of newborns, and the transfer
coefficient was reduced. This provided further evi-
dence that, despite the positive correlation between
IgG levels in the maternal and umbilical cord blood,
transplacental capacity might be limited by potential
saturation of Fc transport receptors at higher IgG con-
centrations. No effect of parity of pregnant women on
the transfer of antigen-specific IgG or changes in their
concentration in the blood of the umbilical cord and
placental vessels was revealed. L.N. Balanovskaya &
Ya.A. Loginova [30] also analysed the features of new-
born immunity in different countries, thus, supporting
an essential effect of external factors and regional ep-
idemiological conditions on the “programming” of the
immune system from birth.

Mechanisms of competition between IgG subclasses
and their clinical significance

As demonstrated, there was observed a negative cor-
relation between maternal total IgG levels and the
transfer coefficients of the 1gG1, IgG2, and 1gG3 sub-
classes during normal pregnancy. This suggested that
higher levels of IgG1, 1gG2, and IgG3 competed with
other subclasses for placental transfer. It should be
noted that maternal blood concentrations of IgG2,
IgG3, and IgG4 correlated with IgG1. This effect might
not always be indicative of a specific antibody sub-
class but was due to a higher concentration of IgG1,
which was more efficiently transferred. Furthermore,
elevated maternal IgG4 levels had limited correlation
with total IgG transfer, and IgG4 perfusion did not cor-
relate with maternal antibodies, despite the positive
correlation between maternal IgG4 and IgG1, as sug-
gested by T. Clements et al. [31].

Transplacental antibody perfusion in the development...

The highest correlation was observed between the
cord blood IgG4 concentrations and total IgG concen-
trations in both the cord blood and maternal blood,
suggesting no relationship between the transfer of anti-
bodies of this subclass and maternal antibody titre varia-
bility. In this case, there was a certain probability to infer
the mechanism underlying the development of passive
immunity in newborns against specific pathogens. The
clinical significance of the IgG4 immunoglobulins trans-
fer was pivotal and required further research. Conclu-
sions supported the current views that higher maternal
IgG levels contributed to increased antibody concentra-
tions in the offspring, but the relative efficiency of pla-
cental immunoglobulin transfer might be reduced by
maternal hyperglobulinemia. B.J. Okoko et al. [32] in
their study demonstrated that infectious diseases (in
particular malaria) and hypergammaglobulinemia in
the mother could significantly reduce the transport of
IgG and its subclasses, making the newborn vulnerable.

Studies of the immune status of children born at
later stages of uncomplicated pregnancy demonstrat-
ed significantly higher levels of IgG1 and IgG4. The in-
crease in IgG4 concentration was likely due to the high
level of IgG4 in the mother’s body with an unchanged
rate of transplacental transfer. The IgG1 level was not
associated with the transfer coefficient and increased
transplacental activity in late weeks but reflected the
cumulative effect in the fetal circulation. In other words,
in full-term pregnancy, each additional week of delay
in delivery increased neonatal levels of IgG1 and 1gG4.
N.A. Lozano et al. [21] detected a positive relationship
between the total IgG level and antigen-specific IgG in
premature infants depending on the term of prema-
ture delivery. The clinical block of publications clearly
demonstrated the assessment of the immune status of
a premature infant as a dynamic system with predict-
able risks. E.N. Volkova & L.I. Ippolitova [33] in their
study related to TREC and KREC markers allowed for
an objective assessment of the “naivety” of the immune
system and the potential for the development of im-
mune components, the fact providing physicians with
a tool for the early identification of children with criti-
cally low adaptive resources and the risk of developing
infectious complications. The study by H. Lu et al. [34]
introduced the concept of ferroptosis - programmed
cell death - into neonatal practice and opened new ho-
rizons in understanding the mechanisms of hypoxic-is-
chemic encephalopathy. This might result in developing
targeted therapy with the potential to minimise brain
damage in critically ill newborns.

Effect of vaccination and infections

on the transplacental IgG transfer
A key aspect of research is the study of the impact of
maternal pathological conditions on the efficiency of
transplacental antibody transfer. S. Atyeo et al. [35]
greatly contributed to addressing issues related to the
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impact of maternal infections, including COVID-19, on
the profile of transplacentally transferred antibodies. It
was proven that viral infections altered the qualitative
composition of transferred IgG; there were identified
significant differences in the transfer of antibodies to
various pathogens, which in turn affected the efficien-
cy of neonatal protection. Multiple pregnancy deserves
special attention as a specific risk factor. S.C.L. Stach et
al. [36] in their study demonstrated the distribution
patterns of total IgG and specific antibodies (to Kleb-
siella, Pseudomonas, and group B Streptococcus) in
twins. These data indicated that the placental trans-
port resource might be limited or distributed unevenly,
which required a differentiated approach to assessing
infectious risks in each twin.

Publications related to the clinical segment discuss
the issues of therapeutic correction and prevention.
R.K. Satlikov & L.Yu. Masharipova [37] in their study
supported the effectiveness of using anti-Rhesus im-
munoglobulin as the gold standard for the prevention
of hemolytic disease; this was a successful example of
passive immunity management. Immunological exami-
nation of children born to Rh-negative mothers demon-
strated decreased IgG2 levels and lower IgG2 transfer
coefficients after the anti-D IgG introduction at the
28" week of pregnancy. The parameters of other IgG
subclasses were comparable with those in the control
group. This suggested that the administered IgG could
compete with the transfer of endogenous IgG2. 0.V. Ko-
zlyakov et al. [38] addressed the urgentissues of expand-
ing the screening of pregnant women. The emphasis the
authors had taken on the Rh factor (D antigen) follow-
ing the conventional approach was complemented by
their investigations of other anti-erythrocyte antibodies
(Kell, Duffy, Kidd systems etc.). The authors analysed
the need for specific prophylaxis in cases of combined
sensitisation, pointing out that the presence of other
antibodies could modulate the immune response and
complicate the course of pregnancy, even if Rh prophy-
laxis was performed in a timely manner. This validated
the transition from routine examination to extended im-
munological typing of couples. The results obtained by
V.E. Potapova et al. [39] indirectly supported the above,
as they focused on the fundamental aspects of hemolyt-
ic disease of the newborn, considering this condition
not only as a process of hemolysis of fetal erythrocytes
under the influence of maternal IgG, but also as a com-
plex reaction affecting erythropoiesis in the fetal bone
marrow. The authors emphasised that the severity of
the damage depended on the expressivity of antigens,
the subclass of maternal antibodies (mainly IgG1 and
IgG3) and the functional state of placental Fc recep-
tors, thus identifying the prognosis for the newborn.

Z.Zhong et al. [40] in their study provided essential
data on the immunization timing. In particular, using
influenza vaccination as an example, they demonstrat-
ed that the timing of maternal vaccine administration
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directly determined the titre of protective antibodies
in the infant at birth. As reported, there was a “golden
window” for vaccination, which allowed for the most ef-
fective use of the mechanism of active transport across
the placenta providing passive immunity to the child in
the first months of life. The highest concentrations of
antibodies in newborns were detected if mothers were
vaccinated 4-24 weeks before delivery, while the timing
of vaccination of the pregnant woman did not affect the
efficiency of transplacental transfer of IgG subclasses. A
critical contribution to the evidenced safety of immu-
nisation during pregnancy was the study conducted by
E.B. Efimkova et al. [41]. Based on a retrospective anal-
ysis of the pandemic period (2020-2023), the effect of
vaccination on obstetric outcomes was provided. The
researchers argued that vaccination of pregnant women
against COVID-19 did not only protect the mother from
severe infection but also promoted a favourable gesta-
tional process. In the studies performed by M.P. Kosti-
nov et al. [42], it was highlighted that vaccination should
be considered as part of pre-pregnancy preparation
and management of pregnancy, thus inherently devel-
oping a modern paradigm for vaccination in obstetrics.
V.I. Krasnopolsky et al. [43] convincingly demonstrat-
ed based on the extensive clinical material that vacci-
nation against the human papillomavirus (even per-
formed in periods close to conception or in the early
stages before pregnancy was detected) had no terato-
genic effect and did not worsen gestational outcomes.

Based on the data obtained, it can be concluded
that transplacental antibody transfer is crucial for de-
veloping passive immunity in newborns. The presence
of specific antibodies in the mother significantly en-
hances the foetus’s immune defence, especially in cases
of vaccination or previous infections. However, the ef-
fectiveness of this process varies depending on diverse
factors, such as gestational age, maternal age, and the
impact of infectious diseases.

CONCLUSIONS
Immunoglobulin G (IgG) are pivotal in fetal protection,
forming the basis of maternal humoral immunity. IgG1,
the most common subclass, protects against protein
antigens and activates complement. Decreased IgG1
levels are associated with hypogammaglobulinemia
and chronic respiratory infections. IgG2 deficiency in-
creases the risk of bacterial infections, and decreased
IgG3 is observed in chronic respiratory diseases. IgG4
involved in allergic reactions has the lowest concentra-
tion among the subclasses, and its deficiency is associ-
ated with chronic antigen stimulation.

Transplacental transfer of IgG begins in the sec-
ond trimester and peaks by 32 weeks, when fetal IgG
levels exceed maternal levels providing passive im-
munity. Premature infants have lower IgG concentra-
tions, this fact increasing their vulnerability to infec-
tions. Full-term infants exhibit higher levels of IgG1
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and IgG4, and the ratio of IgG1 > 1gG3 > IgG4 = 1gG2
subclasses remains constant. Transfer efficiency de-
pends on maternal antibody levels, age, race, and hy-
pergammaglobulinemia, which reduces the transfer
of IgG1 and IgG2.

Vaccination during pregnancy strengthens the
passive immunity of newborns. Influenza vaccina-
tion increases IgG4 levels in both mother and foetus.

Transplacental antibody perfusion in the development...

FcRn receptors and develop diagnostic models for
assessing newborn immune defences. This will ena-
ble the development of personalised prenatal immu-
nocorrection protocols and vacciWWnation programs
to improve neonatal outcomes.
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AHHOTaumA. KooMiyK cajlaMaTThIKTbl CAKTOOHYH HETM3ry KeMTreHJepyHYH OHMpPH - KYTYIITYY 00py/apJaH yaaMm
bIMBIpKalJapJarel, alpblkya apa TepeJreHAepyYHYH apacblHJArbl eJyMJy a3alTyy 6oJjyn caHaslaT. JHeJeru
“MMyHor106yuH G (IgG) ChIAKTYY aHTHUTEI0NO0PAYH TPaHCIJIALeHTapAbIK K0J MEHEH 6TKePYJIyN GepuIyycy
bIMBIpKai/la MaCCUB/YY UMMYHUTETTHH Ka/bINITAHbILIbIHA KaHa ara XyryuTyy oopy/JapAaH KOProHyycyHa 4YoH
MaaHucu 6ap. UsunzgeeHyH MakcaTel IgGHUH TpaHCILJIaLleHTap/bIK »K0J MeHeH OTKOPYJIYLIYHe Taacup 3Tyydy
MexaHU3M/epAH xaHa GaKTOPJIOPAY aHbIKTOO, aJap/AblH XKaHbl TOPOJITOH 6ajiap/a NacCUBAYY UMMYHUTETTHUH
KaJIBIITaHBIIbIHAATEl POJIy 60MHYA ydypJarbl MaaJbIMaTTapZAbl Ka/alblI00 6osyn caHaaaT. Byn ajga6uit
cepenTe MJaLeHTaHbIH MOPPOPYHKIMOHANABIK 63reYeyKTOPYHS, TpaH CIIaleHTapAblK 1gG nepdy3usicbIHbIH
MexaHU3M/epHHe XaHa aJlapZbIH TYRYJIAYKTYH *KaHa *KaHbl TOPOJIreH 6a/laHbIH UMMYHOJIOTUSJIBIK KOPTOJIYLIYHA
TUWTHM3reH TaaCUpUHE apHa/raH 3MreKTepAd KaMTbIraH WIMMHUHA aJabusATTapAblH CUCTEMasyy aHaIu3u
KoJiloHyATaH. IgG »KaHbl TepeJsireH 6anjapia MacCUBAYY MMMYHUTETTHH KaJbIITaHBIIbIHAQA, IJAl€HTaIbIK
TOCMO/IOH OTYTI, )KalllOOHYH a/IrauKbl 3TaNTapblHJA HHPEKIUsIapAaH KOPrOOHYHY KaMChI3 KbLIYy/la MaaHUJIYY
poJily OMHOM TypraHblH U3U//66 TacTbIKTaAbl. TpaHcmianeHTapAblK IgG eTKepyn 6epyYyHYH HAThIMKAIYYAyTy
KoLl 6OMJIYyYIYKTYH KyparblHa »kapallia e3repyI Typaaphbl, TOJIYK MEOHOTTYY bIMbIpKaijapra cajblITbIpMalyy
apaTepeJireH bIMblpKalap/ia eTKepYIl 6epyy KOPCOTKYYY TOMOH 3KEHH aHbIKTa/ATraH. Ko 60HIyynyKTyH allpbIM
3TaNnTapblH/a S9HEHUH 3M/66CY KaHbl TOPOJIrOH 6asaHbIH KaHbIHAATBI IgG AeHr33/IMH 6Up TOM »KoropyJaTapsl
aHBIKTa//bl, Oy MAacCUBAYY UMMYHHUTETTH KaKIUbIPTYyra >XaHa bIMbIpKaWJapZa >XYTyLWITYy OOpy/JapAblH
KOPKYHYYYH asaiiTyyra »apjgaMm OepeT. M3uiJieeHYH >KbIUBIHTBIKTAapblH NpPaKTHUKaJja ONTHUMaJaJalIThIpyy
YU4YH KOJIJOHCO 60JIOT. M3uaJ@eeHYH >KbIMBIHTBIKTApbl KOII GOMJIyy asfapiAbl 5MAee CTpaTerusaapblH
ONTUMAaJIAAIITBIPYY *KaHa KaHbl TOPJIIeH 6asjjapAa, alpblKya apa TepeJireH 6ajAapia KyrywTyy oopy/apiblH
aJI/IbIH a/IyYHYH KeKeJIeLUTUPU/ITeH bIKMaJIapblH ULITEN YbITYY YYYH IPAKTUKaAA KOJILOHYIYIY MYMKYH
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AHHOTaumusa. OnHOM M3 KJ/IYEeBbIX MNpo6JeM 3JpaBOOXpaHEHHUs SIBJASETCS CHIDKEHUE MJIafleHYeCcKon
CMEPTHOCTH, 0COOEHHO CpeJi HeJJOHOUIEHHBIX JieTel, BbI3BaHHOW MHEKIUAMHY, YTO MOA4YEePKHUBAET BaXKHOCTh
TPaHCIJIALEHTAPHOr0 IepeHoca MATepPUHCKUX aHTHUTeJ, B TOM uucjie HUMMyHornobynuHoB G (IgG), pusa
$opMHpOBaHUs NMAaCCHBHOTO UMMYHHUTETA M 3alMThl HOBOPOXK/JAEHHBbIX 0T MHpeKIuH. Llesblo nccieoBaHusA
SIBJISIJIOCh 060611leHHe COBPEMEHHDBIX JAHHBIX 0 MeXaHU3MaxX U GaKTOopax, BAUAIOIIUX Ha TPaHCIJalleHTapHbIA
nepeHoc IgG, u ux posu B GopMUPOBAHUH MACCHBHOIO UMMYHHUTETA HOBOPOXK/EHHBIX. B 0630pe Hcnosb30BaH
CUCTEMAaTHYeCKUH aHa/M3 HAyYHOMW JINTepaTyphl, BK/IKOYasd paboThl, MOCBsIeHHble MOPGODYHKIIMOHAIBHBIM
OCOOEHHOCTSIM IJIaLleHThbl, MeXaHM3MaM TpaHCIIaleHTapHoW mnepdy3un IgG U  UX BJAMSHUIO Ha
MMMYHOJIOTUYECKYIO0 3aliUTy IUIofla U HOBOpPOXZAeHHoro. MccienoBanue mnoaTeepauso, yto IgG urpawot
KJII0YEBYIO POJib B POPMUPOBAHUU MTACCUBHOI'O UMMYHHUTETA Y HOBOPOXK/AEHHBIX, IPe0/ioJieBasl MJIaleHTapHbIN
6apbep U obecnevyuBas 3alUTY OT UHOEKL UM HA paHHHUX 3Tanax *KMU3HU. YCTAaHOBJIEHO, YTO 3QPEKTUBHOCTD
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TpaHCIIalleHTapHoro nepeHoca IgG BapbUpyeT B 3aBUCUMOCTH OT CPOKA TecTaluy, ¢ 60Jiee HU3KUM YPOBHEM
IepeHoca y HeJJOHOIEHHBIX JieTell M0 CpaBHEHHUIO C JJOHOIIEHHBbIMU. Pe3ysbTaThl MoKa3aly, YTO pasjUyHble
noakaccel 1gG (IgG1l, I1gG3, [gG4 u IgG2) nepeHoCSTCS Yepes MJIALEHTY € Pa3HOU 3P PEKTUBHOCTBIO, YTO CBA3aHO
c ux apduHHOCTBIO K Fc-penienTopy Ha mianeHTe. BavsHue nHdekyuii ¥ runepraMMario0yJIMHeMUH Y MaTepel
Ha TpaHCIIalleHTapHbIN nepeHoc IgG 6bIJI0 MOATBEPKAEHO, UTO NMOAYEePKUBAaEeT HEO6X0JUMOCTh MOHUTOPHUHTA
WHQEKIIMOHHOI0 cTaTyca 6epeMeHHbIX /IS ONITHMU3aI MY 3a1[UThl HOBOPOXK/l€HHBIX. BbIsSIBJIEHO, YTO BaKI[MHAILIUS
MaTepH B ONpesie/IeHHble CDOKU GEpEMEHHOCTH CYIleCTBEHHO NOBBIIIAeT ypoBHHU IgG B KpOBHU HOBOPOXKAEHHOTO,
YTO CIIOCOOGCTBYET Y/IYYILIEHHIO TAaCCUBHOIO UMMYHHUTETA U CHMXKEHHIO0 PUCKA WHPEKIIMOHHBIX 3a60JIeBaHUH y
MJIaJleHIieB. Pe3y/ibTaThl HcCae0BaHUS MOTYT GbITh UCIOJIb30BaHbl HA MPAKTUKE /151 ONTUMU3AIUY CTPATErUU
BaKIMHALIMM OGepeMeHHbIX W pa3paboTKU MepCOHAJM3UPOBAHHBIX METO/A0B NPOPUIAKTUKA HUHGEKLHOHHBIX
3a60J1eBaHUN Y HOBOPOXK/I€HHBIX, 0COOEHHO CpeJid HeIOHOIIeHHbIX JleTel

KnioueBble cnoBa: mialeHTa; TPaHCIJIALLEHTAPHBIM IepeHoC; WMMYHOrJI06ynuHbl G; HeoHaTasbHble
MHOPEKLNH; UMMYHOJIOTHYecKasl 3al{UTa; IJIalleHTapHbIM 6apbep; recTaliMOHHBIN BO3pacT
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Abstract. The ageing process is accompanied by profound changes in the body’s functional systems, including
the digestive and microbiological spheres. Processes occurring in the intestinal microflora are of particular
importance, as it plays a key role in maintaining homeostasis and immunological stability. The aim of this study
was to investigate the characteristics of intestinal microbiological systems in elderly and senile women in the
context of age-related changes in metabolic processes and a decrease in the body’s resistance. The study was
conducted using traditional bacteriological methods of intestinal microflora analysis, including the isolation,
quantitative assessment and identification of microorganisms on selective and differential diagnostic culture
media in strict compliance with sanitary, hygienic and ethical standards. The analysis showed that women of
geriatric age experience pronounced changes in the composition of the intestinal microbiota, characterized by
a decrease in the number of representatives of the normal obligate flora and an increase in the proportion of
conditionally pathogenic microorganisms, as well as yeast-like fungi of the genus Candida. Most of the subjects
examined showed signs of grade I-II dysbiotic disorders, indicating a decrease in intestinal colonisation
resistance. In a number of cases, the increase in the content of Candida fungi exceeded the reference values,
indicating a tendency towards candidal transformation of the microbiocenosis. The changes identified reflect a
disturbance in microbial homeostasis caused by the combined effects of age-related physiological and metabolic
factors, as well as dietary characteristics. The results confirm that the intestinal microflorais a sensitive indicator
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of the body’s ageing processes and can be considered an important biomarker of age-related transformations
and the general health status of elderly and senile women

Keywords: intestinal microbiota; putrefactive bacteria; Candida; dysbiosis; gerontology; Uzgen district

INTRODUCTION

Age-related changes in the intestinal microflora are
currently considered one of the key factors affecting
the health of elderly and senile people. Microbial imbal-
ance is associated with decreased immune resistance,
metabolic disorders, and an increased risk of devel-
oping chronic non-infectious diseases. This problem
is particularly significant for postmenopausal women,
who experience pronounced hormonal and physio-
logical changes that have an additional impact on the
state of microbial homeostasis in the intestine. In the
context of global population ageing, the study of age-re-
lated changes in the microbiota is of not only medical
but also social importance, as it is directly related to the
quality of life of older people.

Current research shows that with age, there is a de-
crease in the diversity of the intestinal microbiota and
a reduction in the number of obligate symbiotic micro-
organisms, primarily bifidobacteria and lactobacilli,
with a simultaneous increase in the proportion of con-
ditionally pathogenic and putrefactive flora. The works
of R. Ira et al. [1] showed that individuals over 65 years
of age experience a marked decrease in obligate rep-
resentatives of the normobiota, accompanied by an in-
crease in enterobacteria and fungi of the genus Candida.
Similar data were presented by T.S. Ghosh et al. [2], who
associated age-related changes in the microbiota with
digestive disorders, decreased enzymatic activity, and
the peculiarities of the eating habits of older people.

A number of studies emphasise the particular
vulnerability of the female body during the postmen-
opausal period. According to M. Yang et al. [3], hormo-
nal changes in women are accompanied by significant
shifts in the composition of the intestinal microflora,
including a decrease in the number of obligate bacteria
and an increase in the fungal component of the micro-
biocenosis. Y. Zhang et al. [4] further demonstrated that
age-related alterations in the microbiota are microbio-
ta-dependent in nature and exert a significant influence
on the processes of systemic inflammation, immuno-
logical ageing, and metabolic regulation. The authors
conducted a comprehensive analysis of the relationship
between the intestinal microbiota and ageing process-
es, demonstrating that older individuals exhibited an
increase in representatives of the phyla Proteobacte-
ria and Bacteroidetes, accompanied by a simultaneous
reduction in Firmicutes. The authors established that a
decline in the relative abundance of the families Lach-
nospiraceae, Bacteroidaceae, and Faecalibacterium was
characteristic of age-related changes in the microbi-
ome. Of particular significance was the finding of a re-
duction in the population of beneficial microorganisms,

including Bifidobacterium, concurrent with an increase
in opportunistic anaerobes. The study concluded that
the intestinal microbiota may be regarded as a sensitive
indicator of ageing processes.

In parallel, the study by E. Ragonnaud & A. Bi-
ragyn [5] focused on the role of the gut microbiota as
a key controller of healthy ageing. The authors found
that in older people, the composition of intestinal com-
mensals changed with the accumulation of potential-
ly pro-inflammatory commensals and a decrease in
beneficial microbes, especially representatives of the
phylum Verrucomicrobia, in particular Akkermansia
muciniphila. A. muciniphila was shown to play a critical
role in maintaining the integrity of the intestinal bar-
rier and preventing the leakage of bacterial products,
which could lead to systemic inflammation. The study
emphasised that a reduction in microbial diversity and
the loss of beneficial commensals contributed to intes-
tinal permeability and the subsequent development
of inflammation, which facilitated the development of
age-related diseases. Authors F. Zhang et al. [6] noted
that multiple factors influenced the composition of the
microbiome, including age, gender, diet, comorbidities,
and drug therapy. The study emphasised that the intes-
tinal mycobiome was a key factor in both physiological
processes (e.g., immune system training) and patholog-
ical conditions, including inflammatory bowel disease
and metabolic syndromes. Particular attention was
paid to the role of C. albicans as a major component of
the microbiome, although its function in the gastroin-
testinal tract remained poorly understood.

The study by L. Deng et al. [7] investigated age-re-
lated changes in the gut microbiota in elderly people
and centenarians. The authors showed that older in-
dividuals experience shifts in the composition of their
microflora, while centenarians maintain a more favour-
able microbiotic profile with an increased content of
beneficial bacteria (Akkermansia, Bifidobacterium). It
was also found that changes in the microbiota are as-
sociated with the physical condition of older people,
including indicators of muscle strength. The study con-
firms the importance of the intestinal microflora as a
key factor in healthy ageing.

X.Aietal [8] conducted across-sectional study of 100
healthy older people (260 years). Metagenomic analysis
showed that both the taxonomic composition of the mi-
crobiota and its functional potential changed with age,
and the differences between age groups persisted even
when possible confounders were taken into account.
The study is important in that it demonstrates age-as-
sociated shifts in the microbiota specifically in relatively
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healthy elderly people, which makes it convenient for
comparison with studies of dysbiotic changes. Y. Wang et
al. [9] showed that age-related changes in the gut micro-
biota differ between healthy and pathological ageing
and may be associated with a decrease in the body’s
resistance and the development of chronic diseases.

Thus, analysis of the current literature indicates the
high significance of the problem of age-related chang-
es in the intestinal microflora and, at the same time,
points to significant gaps in knowledge related to re-
gional characteristics of the formation of the microbi-
ocenosis in elderly and senile women. The lack of data
on the state of the intestinal microflora in the female
population of the Uzgen district of the Kyrgyz Republic
determines the scientific novelty and practical signifi-
cance of this study. At the same time, despite a signif-
icant number of publications devoted to age-related
changes in the intestinal microflora, most studies have
been conducted in large cities and industrially devel-
oped regions. Data on the state of the microbiota in the
elderly population of rural areas, especially in Central
Asian countries, remain extremely limited.

The aim of this study was to investigate the char-
acteristics of intestinal microbiological systems in el-
derly and senile women living in the Uzgen district in
the context of age-related changes in homeostasis and
metabolic processes.

MATERIALS AND METHODS

This study was cross-sectional and descriptive in nature
and was conducted in 2024 in the southern part of the
Kyrgyz Republic, in the Uzgen district of the Osh region,
in the rural district of Kurshab. The study included elder-
ly and senile women permanently residing in the study
region. In accordance with the international classifica-
tion of the World Health Organisation (WHO) [10], wom-
en aged 60 to 80 years were included. The sample was
formed on the basis of voluntary participation. The inclu-
sion criteria were female gender, age 60 years and older,
permanent residence in the Uzgen district, and absence
ofacute infectious diseases at the time of the examination.
Exclusion criteria were taking antibacterial drugs within
three months prior to the study, the presence of acute dis-
eases of the gastrointestinal tract, oncological diseases,
as well as refusal to sign an informed consent form. Bac-
teriological research was conducted at the bacteriologi-
cal laboratory of the Institute for Medical and Biological
Research at Osh State University (Osh, Kyrgyz Republic).

A sample size of 34 individuals was considered suf-
ficient for a descriptive microbiological study aimed at
identifying the main trends in age-related changes in
the intestinal microflora in a limited regional popula-
tion. The data obtained were considered preliminary
and allowed for the identification of characteristic
shifts in the microbiocenosis. The study material con-
sisted of faecal samples collected from the women in
the morning in volumes of 5-10 g in compliance with

sanitary and hygienic requirements. The biological
material was placed in sterile containers designed
for microbiological research and delivered to the lab-
oratory no later than 1.5-2 hours after collection at a
temperature of +2...+8°C. Prior to analysis, the samples
were stored at a temperature of +4°C. Standardised
conditions for the collection, transport and storage of
material minimised distortions in the microbiological
picture. Bacteriological research was conducted at the
bacteriological laboratory of the Institute for Medical
and Biological Research. For analysis, approximately
1 g of faecal samples were suspended in 9-10 ml of iso-
tonic sodium chloride solution (0.9%), after which the
resulting suspension was kept at room temperature for
10-15 minutes to allow large particles to settle. The su-
pernatant was used for sowing on selective and differ-
ential diagnostic culture media. The study focused on
the main representatives of obligate intestinal micro-
flora (Escherichia coli, bifidobacteria, lactobacilli), as
well as opportunistic microorganisms and fungi of the
genus Candida, as the most sensitive markers of dysbi-
otic changes in older age. The microflora was quantita-
tively assessed by counting CFU/g. Normal values were
taken to be those corresponding to the reference rang-
es accepted in clinical microbiology: for bifidobacteria
and lactobacilli - not less than 107 CFU/g, for fungi of
the genus Candida - not more than 10%-10* CFU/g.

Microorganisms were identified based on morpho-
logical, tinctorial, cultural, and biochemical characteris-
tics in accordance with Order of the Ministry of Health
of the Kyrgyz Republic No. 421 [11] and Order of the
Ministry of Health of the Kyrgyz Republic No. 104 [12].
The degree of dysbiotic intestinal disorders was deter-
mined by the deviation of quantitative microflora indi-
cators from reference values and classified as dysbiosis
of I-II degree in accordance with current methodolog-
ical recommendations. Statistical data processing was
performed using Microsoft Excel. Frequency analysis
was applied with the calculation of relative indicators
(in percent) and average values. Differences were con-
sidered statistically significant at p < 0.05. The study
was conducted in compliance with the ethical princi-
ples of the Declaration of Helsinki [13]. The study pro-
tocol was approved by the local ethics committee of
Osh State University (protocol No. 1 dated 15 January
2024). Written informed consent to participate in the
study was obtained from all participants.

RESULTS AND DISCUSSION

As a result of bacteriological examination of intestinal
contents in elderly and senile women (n=34) living in
the Uzgen district of the Osh region, significant chang-
es in the quantitative and qualitative composition of
the intestinal microflora were established. Quantita-
tive indicators of the main representatives of obligate
and conditionally pathogenic microbiota are present-
ed in Table 1.
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Table 1. Quantitative indicators of intestinal microflora in elderly and senile women (n=34)

Bifidobacterium spp. =107 10°-10° 82
Lactobacillus spp. >107 10°-10° 79
Escherichia coli (typical forms) 10°-108 10*-10° 68
Conditionally pathogenic enterobacteria <10* 10°-10° 61
Fungi of the genus Candida <103-10* >10* 68

Source: developed by the authors

Analysis of the data presented in Table 1 showed
that most of the elderly and senile women examined had
pronounced dysbiotic changes in their intestinal micro-
flora. The most significant deviations were noted in ob-
ligate representatives of the normobiota. A decrease in
the quantitative content of Bifidobacterium spp. and Lac-
tobacillus spp. below the reference values was detected
in more than 75% of the examined patients, which in-
dicates a violation of the colonisation resistance of the
intestine. At the same time, a significant proportion of
patients showed an increase in the number of oppor-
tunistic microorganisms and yeast-like fungi of the ge-
nus Candida. Exceeding the permissible threshold values
for Candida content was detected in 68% of women,
which indicates the formation of a candidal component
of dysbiosis. The combination of changes identified cor-
responds to grade I-II dysbiotic disorders and reflects
the characteristic age-related shifts in the intestinal
microbiocenosis in women in the gerontological group.

Analysis of the data obtained showed that all wom-
en examined (100%) had signs of grade I-II dysbiotic
disorders of the intestinal microflora. The most pro-
nounced changes were related to a decrease in the
number of obligate representatives of the normobiota.
Thus, a decrease in the content of Bifidobacterium spp.
below the reference values (= 107 CFU/g) was recorded
in 82% of those examined, and a decrease in the num-
ber of Lactobacillus spp. was recorded in 79% of wom-
en. A similar trend was observed for typical forms of
Escherichia coli, whose concentration was below the
physiological range (10°-10% CFU/g) in 68% of patients.
Simultaneously with the deficiency of obligate micro-
flora, a significant proportion of the women examined
showed an increase in opportunistic microorganisms.
An increase in the number of opportunistic enterobac-
teria above the acceptable level (< 10* CFU/g) was de-
tected in 61% of women. Of particular note is the high
frequency of detection of fungi of the genus Candida. Ex-
ceeding the threshold values for Candida content (more
than 10* CFU/g) was recorded in 23 patients, which ac-
counted for 68% of the total number of those examined.

Thus, elderly and senile women were found to have a
combination of obligate microflora deficiency and exces-
sive growth of conditionally pathogenic microorganisms,
including fungal components, which indicates a decrease
in intestinal colonisation resistance and the formation of
persistent dysbiotic changes. The results of the study are
of practical importance and allow us to identify the main

directions for the prevention of dysbiotic disorders in el-
derly and senile women. The identified decrease in obli-
gate microfloraand the growth of conditionally pathogen-
ic microorganisms, including fungi of the genus Candida,
indicate the need to correct dietary factors, in particular,
the formation of a rational and balanced diet with suffi-
cient content of dietary fibre and fermented milk prod-
ucts while limiting easily digestible carbohydrates. It is
essential to comply with sanitary and hygienic standards,
control the quality of drinking water and food, and main-
tain a healthy lifestyle, including adequate sleep, mod-
erate physical activity, and social involvement of elderly
women. Given the high frequency of dysbiotic changes,
it seems advisable to use probiotic and prebiotic agents
aimed at restoring the normal intestinal flora, as well
as conducting periodic microbiological monitoring for
early detection and correction of microbial imbalances.

Age-related changes in the intestinal microbiota are
considered an important biological mechanism reflect-
ing the processes of ageing and a decrease in the body’s
adaptive capabilities. In old age, microbial homeostasis
undergoes a restructuring, accompanied by a decrease
in the number of obligate symbiotic microorganisms
and an increase in conditionally pathogenic flora. The
results obtained confirm this pattern, since in the study
group of elderly and senile women, there was a marked
decrease in the main representatives of the normobio-
ta, including bifidobacteria and lactobacilli, as well as
an increase in the proportion of conditionally patho-
genic microorganisms and fungi of the genus Candida.

The fundamental role of the intestinal microbiota
in maintaining the physiological balance of the body
is described in detail in the review by F. Sommer &
F. Backhed [14], where the microbiota is presented as a
key regulator of the host’s immune, metabolic and bar-
rier functions. The authors emphasise that intestinal
microbial communities are involved in the formation
of immunological resistance and protection against
colonisation by pathogens. Consequently, the decrease
in the number of obligate bacteria identified in the cur-
rent study can be considered one of the factors weak-
ening the colonisation resistance of the intestine in el-
derly women. An additional significance of age-related
changes in the microbiota lies in their impact on the
systemic state of the body and quality of life. The work
of M. Valles-Colomer et al. [15] showed that the intes-
tinal microbiota has neuroactive potential and may be
associated with psycho-emotional state and overall
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well-being. These data suggest that dysbiotic changes
characteristic of old age may go beyond local disorders
of the gastrointestinal tract and have a broader impact
on health, including a decrease in quality of life and in-
creased vulnerability to chronic diseases.

Contemporary research pays particular attention
to microbial diversity as an indicator of the stability of
the intestinal ecosystem. In a large population metage-
nome study, A. Zhernakova et al. [16] identified mark-
ers that determine the variability and diversity of the
human microbiome. The authors note that a decrease
in microbial diversity is associated with adverse chang-
es in the composition of the intestinal microflora. In the
context of the current study, the identified decrease in
the number of obligate bacteria and the growth of op-
portunistic microorganisms may reflect a similar trend
towards a decrease in microbiological stability charac-
teristic of the ageing process. Thus, the results of the
study are consistent with current ideas that old age is
accompanied by a disturbance in microbial balance, a
decrease in the protective potential of the normobio-
ta, and an increase in the proportion of conditionally
pathogenic flora. These changes can be considered an
important biomarker of age-associated transforma-
tions in the body and require further study, taking into
account regional and alimentary factors.

Age-related changes in the intestinal microbiota are
one of the key characteristics of ageing and are accompa-
nied by a disruption in the stability of the microbial com-
munity. In old age, there is a decrease in the number of
obligate symbiotic bacteria and an increase in condition-
ally pathogenic flora, which contributes to the formation
of dysbiotic conditions. The results confirm this trend,
as the examined women of elderly and senile age groups
showed a decrease in the content of the main represent-
atives of the normobiota, as well as an increase in the
proportion of conditionally pathogenic microorganisms
and fungi of the genus Candida. Modern ideas about the
composition of healthy intestinal microbiota emphasise
thatitis nota fixed system, but a dynamic ecosystem that
changes under the influence of age, nutrition, environ-
mental conditions, and concomitant diseases. A review
by E. Rinninella et al. [17] shows that with age, there is
a restructuring of the microbial balance, accompanied
by a decrease in microbial diversity and a reduction in
the population of beneficial bacteria, which increases
the body’s susceptibility to dysbiotic disorders. These
findings are consistent with the results of the current
study, where most elderly women had a deficiency of bi-
fidobacteria and lactobacilli, reflecting a decrease in the
protective potential of the intestinal microbiocenosis.

An additional significance of age-related changes in
microflora lies in their close connection with metabolic
processes. The work of K.Y. Hur & M.-S. Lee [18] empha-
sised that the intestinal microbiota plays an important
role in regulating metabolism, affecting energy bal-
ance, inflammatory reactions and the development of

metabolic disorders. Given that old age is often accom-
panied by chronic diseases and changes in metabolic
processes, the identified dysbiotic changes can be con-
sidered as one of the factors contributing to a decrease
in the physiological stability of the body and the forma-
tion of age-associated pathologies. Of particular inter-
est is the study by C. Xu et al. [19] on the progression of
age-related changes in the intestinal microbiota. The au-
thors showed that ageing is accompanied by sequential
shifts in the composition of microbial communities, in-
cluding a decrease in the proportion of obligate symbi-
onts and an increase in opportunistic microorganisms.
These data confirm that the dysbiotic disorders identi-
fied in the current study correspond to the general pat-
terns of microbiological transformations during ageing.

One of the most significant aspects of intestinal mi-
crobiota ageing is the change in its stability and individ-
ual variability. A classic study by M.]. Claesson et al. [20]
showed that the microbiota of older people is highly
variable and less stable over time compared to young-
er groups. The authors emphasise that age-related mi-
crobiological shifts are accompanied by a decrease in
beneficial bacteria and an increase in susceptibility to
dysbiosis. These data are consistent with the deficiency
of obligate flora in most of the women examined in the
current study. A summary of the relationship between
the microbiota and ageing processes was presented in
a review by PW. O’Toole & [.B. Jeffery [21], which em-
phasised that the gut microbiome is one of the key fac-
tors influencing immunological ageing and the develop-
ment of age-associated diseases. The authors consider
the microbiota to be an important biomarker of ageing,
and dysbiotic changes to be a potential mechanism for
reducing the body’s resistance in old age. This confirms
the relevance of the identified disturbances in microbi-
al balance in women of older age groups.

The phenomenon of chronic low-intensity inflam-
mation, known as inflammageing, is particularly im-
portant in older age. A review by P.C. Calder et al. [22]
showed that age-related inflammation is closely linked
to changes in the microbiota and can be exacerbated by
unfavourable dietary factors. The authors emphasise
the role of nutrition as one of the key modifiable factors
affecting the microbial balance and inflammatory back-
ground of the body. Consequently, the identified dysbi-
otic changes may be associated not only with physiolog-
ical ageing, but also with the nutritional and metabolic
status of the women examined. In addition, the intesti-
nal microbiota is considered an important regulator of
metabolic health. The work of Y. Fan & O. Pedersen [23]
emphasised that disturbances in the microbial compo-
sition of the intestine are associated with the develop-
ment of metabolic diseases and systemic inflammation.
Given that old age is often accompanied by metabolic
disorders, dysbiosis can be considered an additional
risk factor for the deterioration of overall health. Cur-
rent data emphasise that the menopausal transition
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is accompanied by a restructuring of microbial niches
and a change in the interaction between the microbi-
ota and the immune system. A review by M.R. Nieto et
al. [24] showed that a decrease in oestrogen levels in
postmenopausal women affects microbial diversity and
contributes to the formation of dysbiotic conditions.
The authors note that hormonal changes can lead to a
decrease in the population of beneficial symbiotic bac-
teria and an increase in the proportion of opportunistic
microorganisms, which increases the vulnerability of
older women to inflammatory and metabolic disorders.

The results obtained in the study indicate a high
prevalence of dysbiotic disorders of the intestinal mi-
croflora in elderly and senile women, which determines
the need to develop and implement comprehensive pre-
ventive and corrective measures. Given the identified
decrease in the number of obligate representatives of
the normobiota and the growth of conditionally path-
ogenic microflora, including fungal microflora, special
attention should be paid to the correction of alimentary
factors. The diet of elderly and senile women should be
balanced and meet the physiological needs of the body,
with sufficient dietary fibre, fermented milk products
and a restriction on easily digestible carbohydrates,
which contribute to the excessive growth of condition-
ally pathogenic microorganisms. An important aspect
of dysbiosis prevention is compliance with sanitary
and hygienic standards, including regular personal and
household hygiene, and monitoring the quality of drink-
ing water and food. Given the age-related characteristics
and reduced adaptive capabilities of the body, the forma-
tion of favourable lifestyle conditions plays a significant
role, including adequate sleep, moderate physical activ-
ity, maintaining optimal temperature and psychological
comfort, as well as social involvement of elderly women.

Given the high frequency of dysbiotic changes de-
tected, it seems advisable to use probiotic and prebi-
otic agents aimed at restoring the normal composition
of the intestinal microflora and increasing the body’s
non-specific resistance. These agents should be used
taking into account individual characteristics and under
the supervision of specialists. For the timely detection
and correction of microbial imbalances, periodic micro-
biological monitoring of the intestinal flora in elderly
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senile women living in the Uzgen district of the Osh re-
gion. The results indicate the presence of pronounced
age-associated changes in the microbiological pro-
file of intestinal contents, manifested by disturbances
in the quantitative and qualitative composition of the
microflora. It was found that all the women examined
showed signs of grade I-1I dysbiotic intestinal disor-
ders, indicating the systemic nature of changes in the
microbiocenosis in the geriatric population. The most
pronounced shifts were related to a decrease in the
number of obligate representatives of the normobiota,
primarily Bifidobacterium spp. Lactobacillus spp. and
typical forms of Escherichia coli. The deficiency of these
microorganisms was accompanied by an increase in the
proportion of conditionally pathogenic flora, which in-
dicates a decrease in the colonisation resistance of the
intestine in elderly and senile women.

Of particular importance are the results reflecting
the growth of fungi of the genus Candida, the concen-
tration of which exceeded the reference values in a
significant proportion of the subjects examined. The
presence of a candidal component in the structure of
the microbiocenosis indicates the formation of stable
dysbiotic conditions and can be considered as one
of the markers of microbial homeostasis disruption
in old age. The combination of the identified chang-
es confirms that the intestinal microflora in women
of the gerontological group is characterised by a de-
crease in protective potential and increased vulner-
ability to dysbiotic processes. The results obtained
emphasise the need for early detection of dysbiotic
changes in elderly women for the purpose of timely
preventive correction. In the future, it is advisable to
conduct extended studies with an increase in the num-
ber of subjects, the inclusion of control groups, and
the use of molecular genetic methods of microbiota
analysis, which will allow for a deeper understanding
of the mechanisms of age-related changes in the in-
testinal microflora and increase the evidential value of
the data obtained. Another promising area of research
is the study of the influence of alimentary and regional
factors on the formation of the microbial profile of the
intestine in the geriatric population.

and senile women is recommended. This approach will ACKNOWLEDGEMENTS
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ment of the effectiveness of preventive measures, and
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AHHOTaumna. Kaprawy mnpoueccd opraHusMAWH QYHKIMOHAJIABIK CHCTEMAJapblHAA, aHbIH HWYUHJE TaMak
CUHUPYY >aHa MUKPOOUOJIOTHSJIBIK 4YeHpeJiepZle TepeH e3repyyJiep MeHeH KOLITOJIOT. ©3reye MaaHUre
n4yerd MHKpodJIOpachIHJA KYPYIN >KaTKaH MPOLIECCTEpP 33, aHTKEHU a1 FOMEeOCTa3/bl KaHa UMMYHOJIOTHSJIBIK
TYPYKTYYJIYKTY CAaKTOOJO HETHM3TU pOJib OWHOUT. Bys M3W/IAe6HYH MaKcaThl yJArairaH »aHa Kapbl KypaKTarbl
asapAblH WYerd MHUKPOOHOJIOTUS/IBIK CHCTEMaTapblHbIH ©3reUe/YKTOPYH 3aT aJMallyyHYH >KallKa
GalJIaHBILITYy Kadpa Ty3y/ayLly >KaHa OpPraHU3MJUH PEe3HUCTEHTTYY/AYTYHYH TOMeH[elly LIapTbIHAA U3UJIJe6
6ostyn caHasaT. U3uizee nueru MUKpoQd/I0pachiH TaIZ00HYH CAJITTYy 6aKTEPUOJIOTHUSIBIK bIKMa/lapblH KOJJOHYY
MeHEH XKypry3y/aay. bys bikMasap MUKpoopraHu3MZepAu 6eJ1yn anyy, ajJapAblH CaH/bIK 6aacblH aHBIKTOO KaHa
CeJIEKTUB/YY »KaHa AuddPepeHLHaNbIK-JUarHOCTUKAJIBIK a3blKTaHABIPYY4y Yeipesiepie UAeHTUPUKALUATO0HY
KaMTBIAT. U3un/iee caHUTapAbIK-TUTHEHANbIK JKaHa 3THKaJbIK HOpMaJapJbl TaK CaKTOO MeHeH aTKapbUIJbL.
XKyprysyiareH aHanu3 yiaradraH KypakTarbl asuijapfblH H4Yerd MHUKpPOOGHOTACBIHBIH KypaMbIHAA OJIYTTYY
e3repyy/iep 60JI0pyH KepceTTy. Byn esrepyynep HopManjyy o6aUraTtTyy ¢Jopa eKyJAepyHYH CaHbIHBIH
asaiplllbl KaHa IIAPTTYy-NATOMeHAMK MHUKPOOPraHU3MJAEpAMH, OLIOHJoH 3je Candida ypyycyHa TaaHJBIK
aubITKbl CbIMaJl KO3y KapblHJApJAbIH YJYIIYHYH KeOeiHylly MeHeH MyHe3[eJeT. CypaMKblIaHTaH asiJapiblH
kenuyayrysze I-1l mapaxazarel AMCOMOTHKANBIK Oy3y/yynap GesrujeHun, 6y MYerMHUH KOJIOHH3aLUAJIBIK
PEe3UCTEeHTTYY/YTYHYH TOMeHJelyH JaluijedT. AHpeIM yuypaapaa Candida o3y KapblHAApbIHbIH
KeJieMy pedepeHTTHK KepCOTKYYTOpAeH alllblll, MUKPOOGHMOLIEHO3JYH KaHAUAO3AYK TpaHcpopManusacbiHa
GOJITOH TEeHJEHUMSHbl KOPCOTTY. AHBIKTaJraH ©3repyy/iep >Kallka Oakl/aHbIITYy (U3HOJOTUSJIBIK KaHa
MeTa60JUKaIbIK (aKTOPJIOPAYH, OLIOHJOW 3Jie TaMaKTaHyy 63re4esIYKTOPYHYH OHpreJielikeH Taacupu
MEHEH IIAPTTAIraH MHUKPOGAYK TOMeOCTas[blH 6Yy3yJNyLlyH YarbLIAbIPAT. AJIBIHTAH KbIUBIHTBIKTAp W4Yeru
MUKpOQJIOpachl OPraHU3MJWH KapTawy HpPOLECCTEPUHUH Ce3UMTal KOpPCOTKYydy 6OJIyN CcaHasapblH JKaHa
yJIraiiraH >kaHa KapbUIbIK KypaKTarbl as/iIapAblH jKallblHA Gai/IaHbIITYy TpaHCcHOpMalLHsAIaHYyCYHYH >KaHa
aJIlbl JIeH COOJIYK abasiblHbIH MaaHWJYy OHOMapKepu KaTapbl Kapasibllibl MYMKYH 3KEHHH TAaCThIKTAWUT
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AHHoTaums. Ilpouecc cTapeHHs] CONPOBOXKJAETCS IMyGOKMMH U3MEHEHHsSIMM B QYHKIMOHAJIBHBIX CUCTEMax
OpraHu3Ma, B TOM 4MCJ/ie B MUIEBAPUTEJbHON U MUKpOOHOIoruiecKoi coepax. Ocoboe 3HaYEeHHE TPUOGPETAIOT
IpOLecChl, NMPOUCXOAAIINEe B KHULIEYHOM MHUKpodJope, MOCKOJIbKY MUMEHHO OHAa MUrpaeT KJ/IOYEBYIO pOJb B
noAjep>KaHUM roMeocTasa U MMMYHOJIOTHYEeCKOH YCTOWYUBOCTH. Llesiblo HacTosLero uccieoBaHUsA SIBJIAIOCH
M3ydyeHHe OCOOEHHOCTeH KHIIeYHbIX MHUKPOOHOJIOTMYECKHMX CHUCTEM VY JKEHIIMH IOXWJIOr0 U CTap4yecKoro
BO3pacTa B KOHTEKCTe BO3PACTHOM IEepeCTPOMKH OOMEHHBIX IIPOLECCOB M CHMXKEHHS] PEe3UCTEHTHOCTH
opranusMa. MccrenoBaHue NpPOBOAUJIOCH C HCNOJIb30BAaHWEM TPAJULMOHHBIX GAKTEPHOJIOTUYECKUX METO/O0B
aHa/M3a KUIIEYHOM MHUKpPOQJIOpH], BKJIOYAIIIMX BblJe/JIeHHe, KOJUYECTBEHHYI0 OLEHKY M HAeHTHPUKALHIO
MHKPOOPTaHU3MOB Ha CeJIEKTUBHBIX U AuddepeHIMaibHO-4MarHOCTUYEeCKUX TUTAaTeNbHBIX Cpefiax pU CTPOroM
COOJIIOZIEHUHN CAaHUTAPHO-TUTMEHUYECKUX U 3THYECKUX HOPM. [IpoBefEéHHBIA aHA/IU3 MOKasaJ, YTO y KEHIUH
repOHTOJIOTHYECKOTO BO3PACTa IMPOUCXOAAT BbIpAKEHHble H3MEHEHMs B COCTaBe KHUIIEYHOH MHUKPOGHOTHI,
XapaKTepH3yIolLHecs CHIDKEHUEM KOJIMYeCTBa IpeCTaBUTe el HOPMaJbHON 061MraTHOH GJiophl M yBeJIMYeHHEM
JIOJIM YCIOBHO-NIaTOT€HHBIX MUKPOOPTraHU3MOB, @ TAKXKe JPOACKeNoA00HbIX I'pr60oB posa Candida. Y 6o/pinHCTBA
06C/ie/JOBaHHBIX BBISIBJEHbl NPU3HAKU AUCOMOTHYecKUX HapyuwieHu# [-II cTemeHu, 4To CBHUJETEJbCTBYET O
CHMKEHUH KOJIOHU3ALMOHHOH pe3UCTEeHTHOCTH KUILIeYHHKA. YBeJIMUeHHe coJlep:kaHus rpu6oB posa Candida B psaje
c/ly4yaeB NpeBblIaIo pedepeHTHbIE 3HAUYEHHUS], YTO yKa3blBaeT Ha TEHJEHIMIO K KaHJUJ03HOH TpaHcopMaluu
MUKpO6HoOILleHO3a. BblfiB/IeHHble U3MEHEeHUs OTPaKaloT HapylleHHe MUKpPOGHOrO0 roMeocTasa, 06yc/0BJIeHHOe
COBOKYITHBIM BO3/I€e1ICTBHEM BO3PACTHBIX GU3UO0IOTMUECKUX U META00JINYECKUX PAKTOPOB, a TAKKe 0COOEHHOCTEH
nuTaHus. [losydeHHbIe pe3y/bTaThl MOATBEPXKAAIOT, YTO KHIIEYHass MUKpodJopa sIBASETCH YYBCTBUTEJbHBIM
WH/JMKAaTOPOM TMPOIIECCOB CTAapeHHUs OpraHu3Ma M MOXKeT paccMaTpUBaTbCs KaK BaXKHBIM OGHOMapkep
BO3PacTHBIX TpaHcpopMalMi U OOILEro COCTOSIHUS 3/10pOBbSl JKEHIHMH IOXXUJOTO U CTapyecKoro Bo3pacTa

KnioueBble cnoBa: kullleyHass MUKpPOOMOTAa; THUJIOCTHble 6akTepuu; Candida; gucbuos; repoHTOJIOTHS;
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Abstract. The relevance of the study was determined by the high prevalence of atopic dermatitis and food allergy
in children, which substantially impaired their quality of life and necessitated the development of individualised
therapeutic approaches. The aim of the study was to determine the effect of food allergy on the clinical course of
atopic dermatitis in children and to evaluate the efficacy of individualised therapeutic strategies. The study was
based on the analysis of clinical data obtained from children with atopic dermatitis, including skin allergy tests,
immunoglobulin E levels, pro-inflammatory cytokine profiles, and the dynamics of symptoms under the influence
of an elimination diet and comprehensive therapeutic strategies. The principal findings demonstrated that food
allergens, such as proteins derived from milk, eggs, nuts, and wheat, significantly affected the course of atopic
dermatitis, causing elevated levels of immunoglobulin E and pro-inflammatory cytokines. The application of an
elimination diet reduced the severity of clinical manifestations by 45% according to the Scoring Atopic Dermatitis
(SCORAD) scale, whilst restoration of the skin barrier contributed to a reduction in the frequency of exacerbations.
Comprehensive therapeutic strategies resulted in an improvement in patients’ quality of life, increasing the
disease-related quality of life index by 40%. The conclusions of the study confirmed that individualised therapeutic
strategies, including an elimination diet, skin barrier restoration, and pharmacological therapy, effectively reduced
the clinical manifestations of atopic dermatitis and improved the quality of life of children with concurrent food
allergy. The practical significance of the study lies in the development of evidence-based recommendations for
diagnosis and treatment, which may be implemented in clinical practice to improve therapeutic outcomes

Keywords: genetic factors; phenotypes; skin barrier function; allergology; immunological mechanisms;
dietary therapy

INTRODUCTION
The widespread prevalence of atopic dermatitis among  into this issue. The concurrent presence of these two
children and its close association with food allergies, conditions in patients complicated diagnosis, the selec-
which substantially worsen the disease course and pa- tion of therapeutic strategy, and the prevention of re-
tients’ quality of life, necessitated a deeper investigation  lapses. The principal features of the immune response
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in atopic dermatitis included the activation of type 2
T-helper cells (Th2) and elevated cytokine levels, such
as interleukin-4 (IL-4), interleukin-5 (IL-5), and inter-
leukin-13 (IL-13), which were also involved in the mech-
anisms of food allergy [1]. This indicated shared patho-
genetic mechanisms requiring detailed investigation.

Research examining the relationship between at-
opic dermatitis and food allergies in children had both
considerable achievements and certain gaps. The study
by Y. Mehta & D.G. Fulmali [2] focused on the investi-
gation of immunological markers, such as immuno-
globulin E (IgE) levels and specific cytokines, which
facilitated a better understanding of the mechanisms of
the inflammatory response. However, attention was di-
rected primarily towards laboratory parameters, whilst
clinical correlations, particularly in children with com-
bined sensitisation, remained insufficiently elucidated.
The study by G. Korgari et al. [3] emphasised the impor-
tance of understanding seasonal risks of food allergies,
specifically sensitisation to fish and crustaceans. Al-
though the findings were analysed in detail for different
seasons, insufficient attention was paid to the effect of
these allergens on the clinical course of atopic dermati-
tis. Furthermore, the possibility of adapting therapeutic
approaches to seasonal changes was not addressed.

A. Seker et al. [4] evaluated the association between
maternal atopic conditions and the risk of autism spec-
trum disorder in offspring. Despite the study identify-
ing contradictory findings regarding the role of atopic
diseases, including eczema/atopic dermatitis, it did not
encompass the question of the effect of maternal food
allergen sensitisation on the course of dermatological
conditions in children. The study by ]. Asllani et al. [5]
examined the safety of allergen immunotherapy in chil-
dren with respiratory allergies, which allowed conclu-
sions to be drawn concerning the systemic mechanisms
of allergen action. However, the specific mechanisms
of food allergen penetration through the impaired skin
barrier, which play an importantrole in the pathogenesis
of atopic dermatitis, were not considered. The work of
E.Jorgaqi & E. Jorgaqi [6] identified a knowledge deficit
among Albanian dermatologists in the field of psycho-
dermatology. However, the authors did not examine how
psychological triggers, such as stress, affected the rela-
tionship between food sensitisation and exacerbations
of atopic dermatitis. The study by G. Tramper-Strand-
ers et al. [7] focused on the relationship between mi-
crobiota and antimicrobial therapy with allergic dis-
eases. Although the role of microbial imbalance in the
development of allergic conditions, including atopic
dermatitis, was examined, the effect of food allergens
on the microbiome did not receive adequate attention.

M. Mocanu et al. [8] examined atopic dermatitis as
a systemic disease combining immunological, allergic,
and respiratory components. However, details regard-
ing the role of food allergens in the systemic inflam-
matory process remained insufficiently elucidated,

which limited the practical application of the findings
in therapy. Researchers A. Wollenberg et al. [9] studied
the effect of basic therapy on the skin barrier function
in patients with atopic dermatitis. It was established
that the use of topical agents significantly improved the
condition of the skin barrier and reduced the risk of
exacerbations. However, the influence of food allergens
on the clinical course of the disease was not examined
in detail, particularly in the context of interaction with
the impaired skin barrier. The work of T. Trikamjee et
al. [10] focused on the role of maternal nutrition dur-
ing pregnancy, breastfeeding, and early introduction of
complementary foods in the prevention of atopic der-
matitis in children. The influence of probiotic and preb-
iotic supplementation on the formation of immune tol-
erance and the skin barrier was elucidated. At the same
time, insufficient attention was paid to the effect of spe-
cific food allergens on the mechanisms of sensitisation
development and the course of dermatitis in children at
high risk of allergic reactions.

The problem lay in the insufficient study of spe-
cific triggers causing allergic reactions and exacerba-
tions of atopic dermatitis, as well as the absence of a
systematic approach to their diagnosis. The identifi-
cation of the relationship between food allergens and
dermatitis exacerbations would allow the creation of
more personalised therapeutic strategies. The com-
plexity resided in the fact that different food allergens
might affect the course of disease in different ways de-
pending on individual patient characteristics, necessi-
tating consideration of multiple factors, including age,
level of immunological sensitisation, and features of
the dietary regimen.

The aim of the study was to establish the effect
of food allergies on the course of atopic dermatitis in
children in order to develop effective individualised ap-
proaches to therapy and prevention of exacerbations.
To achieve the stated aim, the following objectives were
identified: to determine the principal food allergens
that had the greatest effect on the course of atopic der-
matitis in children and to assess their role in the inten-
sification of clinical manifestations; to analyse the role
of impaired skin barrier function in the development of
sensitisation to food allergens, taking into account the
levels of pro-inflammatory cytokines; to evaluate the
efficacy of comprehensive therapeutic strategies, in-
cluding an elimination diet and pharmacological thera-
py, in improving the quality of life of children with atop-
ic dermatitis and food allergy.

MATERIALS AND METHODS
The study was experimental in nature and focused on
examining the effect of food sensitisation on the course
of atopic dermatitis in children. Data for the study were
collected over a three-year period, from 2020 to 2023,
in the clinical departments of paediatrics and dermatol-
ogy of several medical institutions in Europe [11-14].
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The study encompassed 180 children aged up to 12
years with a confirmed diagnosis of atopic dermatitis.
The sample was formed on the basis of the following
inclusion criteria: a confirmed diagnosis of atopic der-
matitis, absence of severe comorbidities, and parental
consent to the participation of children in the study. Of
the examined patients, 55% were boys and 45% were
girls. Patients were divided into two groups: 120 chil-
dren with food sensitisation and 60 children without
food sensitisation. The allocation between groups was
carried out on the basis of skin allergy test results and
analysis of IgE levels. Laboratory methods of analysis
were employed for data collection, including determi-
nation of the pro-inflammatory cytokine profile (in-
terleukin-4, interleukin-5, interleukin-13) and the use
of diagnostic food allergen panels. The clinical assess-
ment of children was conducted at the commencement
of the diet and after 12 weeks of adherence using the
Scoring Atopic Dermatitis (SCORAD) scale. The sample
encompassed children with different levels of disease
severity, which made it possible to obtain more detailed
data on the effect of food sensitisation on the clinical
manifestations of atopic dermatitis and the efficacy of
the elimination diet. Clinical, laboratory, and statistical
methods aimed at assessing the effect of food sensiti-
sation on the course of atopic dermatitis in children
were employed in the study. Clinical methods included
conducting skin allergy tests to identify sensitisation
to food allergens, which made it possible to determine
the most significant triggers. The SCORAD scale was ap-
plied to assess the severity of atopic dermatitis, which
took into account such parameters as the area of skin
lesions, the degree of inflammation, and the intensity of
pruritus. These data were used for the dynamic assess-
ment of the efficacy of therapeutic measures, specifical-
ly the elimination diet.

Laboratory methods included the determination of
IgE levels and pro-inflammatory cytokines (interleu-
kin-4, interleukin-5, interleukin-13) in the serum of pa-
tients. These analyses were conducted using highly sen-
sitive equipment for enzyme-linked immunosorbent
assay (ELISA), specifically the Magellan VERSA Max
system manufactured by Molecular Devices (USA). The
results obtained made it possible to assess the degree
of allergic sensitisation and systemic inflammatory
process. In addition, a comparison of the levels of these
markers was carried out in patients with different de-
grees of disease severity and different types of food
sensitisation, which provided a deeper understanding
of the mechanisms of food allergen effects on the course
of atopic dermatitis. Emollients based on ceramides,
urea, and fatty acids, applied at least twice daily for the
purpose of restoring skin barrier function, were used
for therapeutic treatment. For children with moderate
and severe atopic dermatitis, topical glucocorticoster-
oids (GCS, e.g., 1% hydrocortisone) and calcineurin in-
hibitors (0.03% tacrolimus) were applied according to

Lisiecka et al.

a scheme developed individually for each patient. Edu-
cational programmes for parents and patients included
recommendations on the correct use of these agents,
as well as avoidance of trigger factors. The elimination
diet involved the exclusion of principal food allergens
identified on the basis of skin allergy test results and
specific IgE levels. Among such allergens, proteins from
milk, eggs, nuts, and wheat were identified. Adherence
to the diet was monitored by parents keeping food dia-
ries, which were analysed during regular consultations
with a dietitian. In children with sensitisation to mul-
tiple allergens, an expanded analysis of IgE levels for
each allergen was conducted, which made it possible to
assess their effect on the course of dermatitis in detail.

Assessment of psychological indicators was carried
out using standardised instruments, including the Child-
hood Atopic Dermatitis Impact Scale (CADIS), which
determined the effect of the disease on the quality of
life of children, and the Hospital Anxiety and Depres-
sion Scale (HADS), which was used to analyse the level
of anxiety and depression in parents. The level of stress
was assessed using the Perceived Stress Scale (PSS).
Psychological data were collected at the commence-
ment of the study and after 12 weeks of therapy. Sta-
tistical methods included the Mann-Whitney U test for
assessing differences between groups of patients with
different sensitisation levels, the x? test for the analy-
sis of frequency indicators, and regression analysis for
determining the relationships between IgE levels, cy-
tokines, and the severity of clinical manifestations. Sta-
tistical significance was set at p <0.05. These methods
provided an objective assessment of the efficacy of the
elimination diet, as well as the identification of the most
significant food allergens affecting disease severity.

The study was conducted in accordance with in-
ternational ethical standards, including the Declara-
tion of Helsinki [15] and the General Data Protection
Regulation (GDPR) [16]. Ethical approval was ob-
tained from the local ethics committees of the medical
institutions participating in the study. All parents pro-
vided written informed consent to the participation
of their children, and the confidentiality of patients’
personal data was guaranteed. Interpretation of the
findings was based on the comparison of clinical, lab-
oratory, and statistical data to identify relationships
between food allergens, immunological parameters,
and the course of atopic dermatitis. The principal em-
phasis was placed on assessing the efficacy of thera-
peutic approaches, specifically the elimination diet, in
reducing the frequency of exacerbations and improv-
ing the condition of patients. Data were compared be-
tween groups of patients with different sensitisation
levels to establish patterns in the effect of food aller-
gens on symptom severity. The results of the analysis
were adapted for practical application in the form of
recommendations that took into account the individu-
al characteristics of patients.
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RESULTS AND DISCUSSION
Food allergens played a key role in the development
and exacerbation of atopic dermatitis in children, as
they intensified inflammatory processes in the skin and
worsened its barrier function. Sensitisation to food al-
lergens most frequently arose in early childhood, pre-
dominantly in the period before 2 years of age, when
the skin barrier was more permeable and the immune
system was not yet sufficiently formed. Analysis of the
study data demonstrated that the greatest exacerba-
tions were caused by allergens contained in milk, eggs,
nuts, and wheat. These products were identified as the

principal triggers on the basis of skin allergy test re-
sults and the analysis of IgE levels in patients. In 30% of
children in the sample, heightened sensitisation to one
or more of these allergens was observed. The identifi-
cation of these allergens and their effect on the course
of dermatitis was important for the development of ef-
fective therapeutic approaches, in particular the elimi-
nation diet, which could reduce symptoms and improve
the quality of life of patients. Table 1 demonstrates the
distribution of children between groups on the basis of
the presence of sensitisation to food allergens, deter-
mined by IgE levels and skin allergy test results.

Table 1. Distribution of children between groups according to the presence of food allergen sensitisation

Number of children (n) IgE level (IU/ml), mean (SD) Positive skin allergy
Without sensitisation 60 45.8 (£12.3) 0
Milk sensitisation 40 120.5 (£25.7) 100
Egg sensitisation 30 135.7 (£30.2) 100
Nut sensitisation 25 150.8 (+35.4) 100
Wheat sensitisation 25 110.2 (£20.1) 100
Polyvalent sensitisation 40 200.6 (+40.7) 100

Note: SD - standard deviation. Polyvalent sensitisation denotes the presence of sensitisation to two or more food allergens.
Without sensitisation - children whose IgE levels were within normal limits and whose skin allergy test results were negative.
Sensitisation to individual allergens - groups of children who had positive skin allergy tests and elevated IgE levels for a specific
allergen. Polyvalent sensitisation - a group of children with sensitisation to several food allergens

Source: compiled by the authors

In the group without sensitisation, the mean IgE
level was the lowest at 45.8 IU/ml, whilst in the groups
with sensitisation to milk, eggs, nuts, and wheat, these
values considerably exceeded the norm. The highest
IgE levels were observed in children with polyvalent
sensitisation (200.6 IU/ml), which confirmed the close
relationship between multiple sensitisation and a pro-
nounced allergic response. All patients with sensitisa-
tion to specific food allergens had positive skin allergy
tests, indicating their clinical significance. These data
underscored the difference in the immunological pro-
file between groups and the importance of accounting
for specific allergens when developing individualised
therapeutic strategies. Sensitisation to egg proteins
also significantly affected the clinical course of atopic
dermatitis. In children with sensitivity to this allergen,
increased skin redness and swelling were observed,
indicating hyperactivity of the immune response. Test
results demonstrated that IgE levels in these patients
were substantially higher than in children without food
sensitisation. Nuts, particularly peanuts, caused the
most severe forms of allergic reactions in children with
atopic dermatitis. It was found that contact with these
allergens in sensitised children led to exacerbation of
symptoms such as skin lichenification and pronounced
pruritus. A prolonged recovery period following con-
tact with these allergens was also observed.

Analysis of wheat sensitisation data demonstrat-
ed that this allergen caused a moderate effect on the
course of disease; however, in combination with other

allergens, its effect was considerably intensified. In
children with combined sensitisation, significant per-
sistence of symptoms was observed even following
pharmacological treatment. Comparison of the level
of clinical manifestations in children with sensitisa-
tion to these four principal allergens demonstrated
that the most severe course of dermatitis was ob-
served in patients with polyvalent sensitisation. This
indicated the necessity of a comprehensive approach
to diagnosis and therapy in such patients, as the ef-
fect of one allergen might be intensified by the pres-
ence of others. The results of the study confirmed
that food allergens not only caused exacerbations of
atopic dermatitis but also considerably complicated
its treatment. The elevated levels of pro-inflammato-
ry cytokines recorded in sensitised children under-
scored the importance of considering food allergy
when developing therapeutic strategies.

Analysis of the dynamics of clinical manifestations
of atopic dermatitis according to the SCORAD scale
made it possible to assess the effect of the elimination
diet on disease severity in children with sensitisation to
different food allergens. Comparison of results between
patient groups demonstrated substantial differences in
initial severity indicators and the dynamics of changes
following the intervention. Table 2 presents mean SCO-
RAD values for each group before the commencement
of the diet and after 12 weeks of adherence. The results
presented in Table 2 demonstrate that the initial SCO-
RAD values were highest in the groups with sensitisation
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to nuts (55.6+7.0) and eggs (50.3 +6.5). This indicated
a more severe course of disease in these groups, which
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may be attributable to elevated levels of pro-inflamma-
tory cytokines, such as IL-4 and IL-13.

Table 2. Dynamics of SCORAD in children with food allergen sensitisation

Without sensitisation 32.5+5.4 18.5+3.9 43
Milk sensitisation 48.7+6.2 28.3+49 42
Egg sensitisation 50.3+6.5 29.0+5.1 42
Nut sensitisation 55.6+7.0 32.4+6.0 42

Wheat sensitisation 47.2+5.9 29.5+4.8 38

Source: compiled by the authors

Following 12 weeks of adherence to the elimination
diet, a reduction in SCORAD was observed in all groups;
however, the intensity of changes differed. The greatest
improvement was observed in children without sensi-
tisation (reduction of 43%), which was explained by
the lower intensity of the allergic immune response. In
the groups with sensitisation to milk, eggs, and nuts,
the reduction was 42%, indicating the high efficacy of
the elimination diet even in cases of severe disease.
The smallest improvement was observed in children
with wheat sensitisation (reduction of 38%), which
corresponded to a less pronounced immune response
but also indicated the need to adapt the diet to the spe-
cific needs of patients. These results underscored the
significance of the elimination diet as a therapeutic
approach for the management of atopic dermatitis in
children with food sensitisation, as well as the necessi-
ty for individualisation of treatment depending on the
allergen. Analysis of the results demonstrated that food
allergens, such as proteins from milk, eggs, nuts, and
wheat, played an important role in the course of atopic
dermatitis in children, intensifying its clinical manifes-
tations and increasing the frequency of exacerbations.
The identified elevated IgE levels and pro-inflammato-
ry cytokines in sensitised patients confirmed the close
relationship between food allergy and inflammatory
skin processes. The significance of these results lay in
the necessity of accounting for food allergens when
developing individualised therapeutic approaches for
children with atopic dermatitis, particularly those with
polyvalent sensitisation.

The data obtained in the study were consistent
with the findings of K.Y. Park et al. [17], where it was
also established that food allergy was a powerful trig-
ger for the exacerbation of atopic dermatitis. The au-
thors investigated the mechanisms of the inflammatory
process in children with food sensitisation, identifying
elevated levels of pro-inflammatory cytokines, includ-
ing IL-4 and IL-13. However, in the work of K.Y. Park et
al, less attention was paid to the role of polyvalent

sensitisation, whilst the results of the present study
underscored its significant effect on the severity of
clinical manifestations and the duration of recovery.
The findings of the study were also consistent with
the conclusions of S.J. Virolainen et al. [18], who es-
tablished that milk and egg allergens were the leading
factors in the exacerbation of atopic dermatitis in chil-
dren. In their work, the authors used skin allergy tests
and IgE analysis to identify sensitisation, similar to the
approaches employed in the present study. However,
their analysis placed less emphasis on the combined
effect of multiple allergens, which limited the conclu-
sions regarding polyvalent sensitisation. The present
study supplemented the work of S.J. Virolainen et al.
by demonstrating that the combination of several food
allergens considerably complicated therapy and wors-
ened the course of disease.

The elimination diet occupied a central place in the
therapy of children with atopic dermatitis, particular-
ly in cases where the disease was complicated by food
sensitisation. Food allergens, penetrating through the
impaired skin barrier, activated the immune system,
which led to exacerbation of symptoms such as pruri-
tus, erythema, and skin scaling. The exclusion of aller-
genic products from the diet made it possible to mini-
mise inflammatory processes and improve the general
condition of patients. The study confirmed the efficacy
of the elimination diet, which contributed to a signifi-
cant improvement in the clinical manifestations of at-
opic dermatitis. Patients with sensitisation to the prin-
cipal food allergens, such as proteins from milk, eggs,
nuts, and wheat, underwent a 12-week dietary course
that ensured the exclusion of these products from the
diet, leading to a reduction in symptom severity and an
improvement in quality of life. In children who adhered
to the elimination diet, a significant reduction in clinical
symptoms was observed, including pruritus, erythema,
and skin scaling. Already after four weeks, the SCORAD
index decreased by 30%, and after 12 weeks it reached
45%. Monitoring data are presented in Table 3.

Table 3. Dynamics of SCORAD indicators in children during the elimination diet

Observation period Mean SCORAD value Reduction compared to base
Commencement of diet 50.8 0
After 4 weeks 35.6 30
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Table 3, Continued

Observation period Mean SCORAD value Reduction compared to base
After 8 weeks 29.4 42
After 12 weeks 27.9 45

Source: compiled by the authors

The data indicated that children with polyvalent
sensitisation demonstrated less pronounced improve-
ment in SCORAD values compared with those with sen-
sitisation to a single allergen. Despite this, a reduction
in the frequency of atopic dermatitis exacerbations was
recorded in all groups, which underscored the overall
efficacy of the elimination diet. In addition to improve-
ment in skin condition, children noted improvement
in their general wellbeing, specifically a reduction in
irritability and restoration of normal sleep, which had
previously been disturbed by intense pruritus. How-
ever, analysis of adverse effects of the elimination diet
demonstrated that 25% of patients developed nutri-
tional deficiencies, such as calcium and vitamin D. This
necessitated additional prescription of dietary supple-
ments to ensure the necessary balance of macro- and
microelements. The findings confirmed the efficacy of
the elimination diet as a therapeutic approach for the
management of clinical manifestations of atopic derma-
titis in children with food sensitisation. Its application
made it possible to significantly reduce the frequency
of exacerbations, improve skin condition, and improve
the general wellbeing of patients. At the same time,
prolonged adherence to the diet required careful mon-
itoring of the dietary regimen to prevent nutritional
deficiencies. Analysis of the results demonstrated that
the elimination diet had a significant positive effect on
the course of atopic dermatitis in children with food
sensitisation. The reduction in the mean severity score
of atopic dermatitis according to the SCORAD scale by
45% after 12 weeks of dietary adherence confirmed
its efficacy in reducing clinical manifestations such as
pruritus, erythema, and exudative manifestations. The
significance of these results lay in the fact that they
demonstrated the possibility of controlling the disease
by eliminating the influence of trigger food allergens,
which was of particular importance for patients with
polyvalent sensitisation.

Impaired skin barrier function was one of the
key mechanisms contributing to the development of

sensitisation to food allergens in children with atop-
ic dermatitis [19]. The damaged epidermis became
more permeable to allergens, provoking immune
system activation, intensification of inflammatory
processes, and elevated levels of pro-inflammatory
cytokines such as IL-4 and IL-13. A deficit of proteins
responsible for the structural integrity of the skin,
specifically filaggrin, increased transepidermal water
loss, creating favourable conditions for the penetra-
tion of allergens. The study confirmed that a reduc-
tion in the barrier capacity of the epidermis was a key
factor in the development of sensitisation, accom-
panied by elevated concentrations of cytokines IL-4,
IL-5, and IL-13, activating the immune system and
intensifying the inflammatory process in the skin. It
was established that sensitisation to food allergens,
such as proteins from milk, eggs, and nuts, was most
prevalent among children with severe impairments of
the skin barrier. In these patients, heightened activity
of Th2-mediated immune response was noted, which
promoted the synthesis of cytokines that intensified
inflammation and facilitated the penetration of new
allergens through the epidermis. Data from analysed
skin biopsies confirmed that in patients with sensi-
tisation to food allergens, a reduction in filaggrin
levels was observed, a key protein that ensured the
structural integrity of the skin barrier. The absence
of sufficient filaggrin led to increased transepidermal
water loss and created favourable conditions for the
penetration of allergens.

Analysis of pro-inflammatory cytokine levels in
children with sensitisation to different food allergens
revealed substantial differences depending on the type
of allergen. In a sample of 180 children aged 3 to 12
years with a confirmed diagnosis of atopic dermatitis,
patients with nut sensitisation demonstrated the high-
est levels of cytokines IL-4, IL-5, and IL-13, which are
key regulators of the allergic immune response. The
data in Table 4 demonstrate comparative cytokine lev-
els depending on the allergen.

Table 4. Levels of pro-inflammatory cytokines in children with sensitisation to different food allergens

Food allergen IL-4 level (pg/ml) IL-5 level (pg/ml) IL-13 level (pg
Milk 15.2 12.7 14.8
Eggs 17.5 13.9 16.2
Nuts 20.1 15.6 19.3

Wheat 14.3 12.1 13.5

Source: compiled by the authors

The table data indicated that sensitisation to
nuts caused the highest levels of pro-inflammatory

cytokines, which correlated with more severe clinical
manifestations such as intense pruritus, pronounced
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erythema, and frequent exacerbations. In children with
sensitisation to milk and eggs, cytokine levels were
moderately elevated, which corresponded to a mod-
erate degree of disease severity. The lowest cytokine
levels were observed in children with wheat sensiti-
sation, indicating a less pronounced immune response
and a milder course of dermatitis. Analysis of the re-
sults demonstrated that a reduction in pro-inflamma-
tory cytokine levels correlated with a decrease in the
severity of clinical manifestations assessed by the SCO-
RAD scale. Statistical significance of changes between
groups was confirmed (p<0.05). The greatest improve-
ment was observed in children with nut sensitisation,
which included a reduction in pruritus, erythema, and
frequency of exacerbations. In patients with sensitisa-
tion to milk, eggs, and wheat, positive changes were
noted; however, their intensity was less pronounced.
Restoration of skin barrier function using emollients
and other topical agents contributed to a reduction in
the frequency of new cases of sensitisation to food al-
lergens and an improvement in the general condition
of patients. The analysis confirmed that impaired skin
barrier function was a key factor in the development of
sensitisation, and its restoration reduced the intensity
of the inflammatory response and contributed to the
long-term stabilisation of the condition of patients with
atopic dermatitis. Analysis of the results confirmed
the key role of impaired skin barrier function in the
development of sensitisation to food allergens in chil-
dren with atopic dermatitis. The significant elevation
of pro-inflammatory cytokine levels (IL-4, IL-5, and
IL-13) in patients with sensitisation to milk, eggs, nuts,
and wheat indicated intensification of the immune re-
sponse as a result of allergen penetration through the
damaged epidermis. These results were important for
understanding the mechanisms of the relationship be-
tween skin barrier impairment and food sensitisation,
as well as for the development of therapeutic strategies
aimed at improving skin condition.

The results of this study were consistent with
the conclusions of L. Belmesk et al. [20], who stud-
ied the role of type 2 T-helper cells (Th2) in the for-
mation of the allergic response in atopic dermatitis.
The authors established that elevated levels of IL-4
and IL-13 correlated with the severity of clinical
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manifestations and the frequency of sensitisation to
food allergens. However, in the work of D. Zhang et
al. [21], the principal emphasis was placed on the
mechanisms of the immune response, whilst the effect
of the type of food allergen remained insufficiently
studied. The present study supplemented these data
by demonstrating that the cytokine level depended on
the specific food trigger. Similar results were also ob-
tained in the study by T. Lyubchenko et al. [22], which
analysed the relationship between the skin barrier
and levels of pro-inflammatory cytokines in patients
with atopic dermatitis. The authors confirmed that
skin barrier impairment contributed to increased per-
meability to allergens; however, their study did not ac-
count for the effect of skin barrier restoration on the
reduction of cytokine levels. The present study, in con-
trast, demonstrated that the application of emollients
and topical agents contributed to a reduction in IL-4
and IL-13 levels, which positively affected the clinical
course of disease. Therapeutic strategies were an im-
portant component in improving the quality of life of
children with atopic dermatitis and concurrent food
allergy. They included individualised approaches com-
bining an elimination diet, skin barrier restoration
measures, and pharmacological therapy. In addition,
educational programmes for patients and their fami-
lies helped to better understand the disease, adhere to
treatment recommendations, and reduce the frequen-
cy of relapses. A comprehensive approach oriented to-
wards the individual needs of patients had a positive
effect on the clinical condition, emotional wellbeing,
and social adaptation of children.

The treatment of atopic dermatitis in children was
a complex process requiring an individual approach to
each patient. Taking into account the diversity of patho-
physiological mechanisms causing the disease, therapy
had to include not only pharmacological agents but
also measures for restoring normal skin barrier func-
tion and treating concurrent allergies. It was important
to account for the stages of the disease, the severity of
symptoms, and the presence of concurrent infections
or allergens. Table 5 presents general recommenda-
tions for the treatment of atopic dermatitis, which may
be used as a basis for selecting an individual therapy
plan for children with this disease.

Table 5. Atopic dermatitis treatment strategies

Treatment
category

1. Skin barrier

Recommendations

@ Regular use of moisturising agents (emollients) to prevent skin dryness.
restoration therapy | @® Use of creams and ointments with lipids to strengthen skin barrier function.

2. Anti-
inflammatory

drugs skin areas.

® Topical corticosteroids (TCS) for inflammation control during exacerbations.
® Topical calcineurin inhibitors (tacrolimus, pimecrolimus) for use when necessary and for sensitive

3. Antibacterial

therapy staphylococcal infection.

@ Use of topical antibacterial agents (e.g., mupirocin ointment) for bacterial infections such as

@ Systemic antibiotics for severe bacterial infections.
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Table 5, Continued

Treatment -
Recommendations
category
4. Antihistamine | Use of antihistamines to reduce pruritus and allergic reactions.
drugs @ Second-generation antihistamine drugs to reduce sedation.
5. Treatment ® Approach to food allergens: elimination diet if food allergy is present.
of concurrent @ Immunological testing to identify allergens and possible treatment, e.g., immunotherapy for pollen
allergies or animal hair allergy.

6. Skin microbiome
treatment

@ Use of antiseptic agents, such as chlorhexidine, to reduce skin colonisation by microorganisms.
@ Probiotics to restore a healthy skin microbiome (studied in research, but requires further evidence).

7. Psychosocial
approaches

® Support of the patient and family to reduce stress, which may worsen the disease course.
@ Use of cognitive behavioural therapy methods to reduce stress and anxiety associated with the disease.

Source: compiled by the authors based on [23]

Successful treatment of atopic dermatitis depend-
ed on a comprehensive approach and accounting for
the individual characteristics of the patient. One of the
principal components was the regular application of
moisturising agents, which had to be part of the daily
skin care routine for the child, as they helped restore
skin barrier function and reduce dryness. In addition,
the timely application of anti-inflammatory drugs, such
as topical corticosteroids or calcineurin inhibitors, for
the control of inflammation and reduction of symptoms
during exacerbations was important. The treatment of
concurrent infections, specifically bacterial ones, using
antibacterial agents was equally important. In cases of
allergic aetiology of the disease, measures had to be
taken regarding the treatment of food allergens, and ap-
propriate therapeutic methods were to be applied, such
as elimination diets or immunotherapy. Careful atten-
tion to the skin microbiome could also contribute to a
reduction in symptoms and prevention of relapses [24].
In general, the treatment of atopic dermatitis required
not only medical interventions but also socio-psycho-
logical support, which helped to reduce stress and im-
prove the quality of life of the child and their family.

The conducted study not only identified the impor-
tance of food allergens but also underscored the neces-
sity of a comprehensive approach to the treatment of
atopic dermatitis. Timely identification and avoidance
of allergens could substantially reduce the manifesta-
tions of the disease. Parents who received dietary rec-
ommendations noted significant improvement in the
condition of their children, which confirmed the conclu-
sions of other authors, such as A.E. Mitchell et al. [25],
who emphasised the importance of parent education
in managing atopic dermatitis symptoms. The present
findings were consistent with a number of studies con-
ducted from 2021 onwards. The work of R.P. Schade et
al. [26] demonstrated that avoidance of dairy products
significantly reduced the frequency of exacerbations in
children with atopic dermatitis. Authors investigated
the correlation between dairy product consumption
and the frequency of exacerbation episodes in children
with a diagnosed atopic dermatitis. They applied a dou-
ble-blind, placebo-controlled study design to minimise
bias and ensure the reliability of the data obtained. The

study found that children who avoided dairy products
demonstrated a reduction in the frequency of exacer-
bations of over 30% compared with the control group,
which consumed milk and dairy products without re-
strictions. The study also advanced the hypothesis that
the reduction in the frequency of exacerbations might
be associated with the absence of casein and lactose -
components that frequently caused allergic reactions
and irritation in children with atopic dermatitis. The
authors suggested that the presence of milk proteins,
such as beta-lactoglobulin, contributed to stimulation
of the immune system, which might lead to the release
of inflammatory mediators, specifically cytokines, that
initiated or intensified the inflammatory response.

A. Hoyer et al. [27] emphasised the importance of
mutations in the filaggrin gene for the development
of this disease in children, confirming the relation-
ship between the deficit of this protein, impaired skin
barrier function, and inflammation, as well as genetic
factors, particularly in children with a family predis-
position. The study by L.F. Eichenfield et al. [28] found
that psychological stress had a significant effect on the
exacerbation of symptoms of the dermatological dis-
ease in children. The identification of the relationship
between stressful factors and skin manifestations in-
dicated the necessity of integrating psychological sup-
port into comprehensive therapy, which could reduce
the severity of symptoms and improve the quality of
life of children suffering from this disease. Researchers
A. Courtney & J.C. Su [29] underscored the importance
of early diagnosis and treatment of atopic dermati-
tis, emphasising its effect on the quality of life of pa-
tients. The authors indicated that timely detection of
symptoms and timely intervention could significantly
reduce the risk of developing comorbidities such as
asthma and allergic rhinitis, which was consistent with
the present contentions regarding the relationship be-
tween the progression of the dermatological disease
and the psycho-emotional state of patients. The im-
portance of integrating psychological support into the
treatment process underscored the necessity of a com-
prehensive approach to therapy. Y.H. Jang et al. [30]
studied the long-term use of oral corticosteroids in the
treatment of atopic dermatitis, emphasising its effect
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on patient safety. The authors found that prolonged
use of such drugs could lead to serious adverse effects,
including systemic insufficiency and an increased risk
of infections. The study by J.E. Kim et al. [31] focused
on the genomic profiling of the overlap phenotype
between psoriasis and atopic dermatitis. The authors
used high-throughput sequencing technologies to
identify shared genetic markers that might explain
the similarities in the pathogenesis of these two der-
matological diseases. The results demonstrated that
patients with the overlap phenotype had characteris-
tic changes in the expression of genes associated with
inflammation and the immune response. The work of
H.H. Lee et al. [32] discussed the efficacy of dietary rec-
ommendations in the treatment of atopic dermatitis,
which confirmed the present conclusions regarding
the importance of avoidance of food allergens.

Summarising the results of the studies and the
work of other researchers, it could be concluded that
atopic dermatitis was a multifactorial disease formed
under the influence of genetic, environmental, and
psychological factors. Research confirmed the im-
portance of genetic variations and skin microbiota in
pathogenesis, as well as the effect of the psycho-emo-
tional state on the exacerbation of symptoms. The
identified relationships between climatic conditions
and the risk of concurrent allergic diseases under-
scored the necessity of a comprehensive approach to
treatment. Further research in this area was impor-
tant for the development of effective treatment strate-
gies for atopic dermatitis.

CONCLUSIONS
The present study was innovative in the context of
integrating immunological, clinical, and therapeutic
aspects of atopic dermatitis in children with food sen-
sitisation. The distinctiveness of the work lay in the
comprehensive approach to assessing the effect of the
elimination diet and other therapeutic measures, such
as the application of emollients, topical corticosteroids,
and calcineurin inhibitors, on the dynamics of clinical
manifestations, immunological markers, and quali-
ty of life of patients. In addition, the work established
the dependence between the type of food allergen and
the levels of pro-inflammatory cytokines, which made
it possible to more accurately predict disease severi-
ty and the efficacy of therapy. The analysis conducted
demonstrated that children with nut sensitisation had
the highest levels of IL-4, IL-5, and IL-13, which cor-
related with severe clinical manifestations such as in-
tense pruritus and frequent exacerbations. At the same
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time, sensitisation to milk and eggs led to moderate ele-
vation of these cytokines and corresponding moderate
disease severity. In children with wheat sensitisation,
the lowest cytokine levels were observed, accompanied
by milder manifestations of atopic dermatitis. These
results confirmed the differentiated effect of food aller-
gens on the course of disease.

The introduction of the elimination diet contribut-
ed to a significant reduction in pro-inflammatory cy-
tokine levels and an improvement in the clinical con-
dition of patients. In groups with nut sensitisation, the
greatest reduction in cytokines (up to 50%) and a cor-
responding improvement in SCORAD values were ob-
served. In patients with sensitisation to milk and eggs,
cytokine levels decreased by 35-40%, which was also
accompanied by a reduction in the area of skin lesions
and the intensity of pruritus. Thus, the results of the
work underscored the importance of an individualised
approach to therapy oriented towards the specific im-
munological characteristics of patients.

The findings of the study indicated the appropri-
ateness of implementing individualised therapeutic
strategies for children with atopic dermatitis that took
into account sensitisation to food allergens. The prin-
cipal recommendations were the regular performance
of skin allergy tests and the determination of immuno-
globulin E (IgE) levels and pro-inflammatory cytokines
(IL-4, IL-5, IL-13) to assess the severity of allergic sen-
sitisation. The elimination diet was to be a mandato-
ry component of therapy for patients with confirmed
sensitisation, and its efficacy was to be monitored by
means of dynamic monitoring of skin condition (SCO-
RAD scale). In addition, the application of topical
agents, such as emollients, was recommended for the
restoration of skin barrier function and reduction of
the risk of new cases of sensitisation. Further research
should be directed towards the study of the long-term
effect of the elimination diet on the general condition of
children, specifically their growth and development, as
well as towards the development of new agents for skin
barrier restoration that may provide a more sustained
effect in patients with severe forms of disease.
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MeauiMHa UINMAEPUHUH JOKTOPY
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AHHOTaumsA. Basnjap apacblHJja KeHUpPU Ke3Jellyy TaMaK-all a/Iepruscbl MEHEH KOLUTOJIIOH aTOMUSJIbIK
JlepMaTUT aJlapZbIH Kalloo camnaTblHAa OJYTTYy TepC TaaCUPUH TUHIM3eT jKaHa ara Kapara >XeKeuyeJleHTeH
JlapblJIOOHYH BIKMaJIapblH UIITEN YbITYY Oy U3W/IJO6HYH aKTyalAyyaAyryH WapTTalT. M3uigeeHyH MakcaThbl
6asap/a aTONMUSIBIK JepPMAaTUTTUH KJIMHUKAJBIK )KYPYIIYHO TaMaK-alll ajlJIepTUSACBIHBIH TaaCUPUH aHBIKTOO
»KaHa ’KeKede JIapblI00 CTpPaTerusJlapblHbIH HAaThIMKaAYyJIyryH 6aanoo 60y caHaaaT. U3uijiee aTONUAIbIK
JlepMaTUT MeHeH 0OpyraH GajJap/blH KJWHUKAJIbIK MaajblMaTTapblH, aHbIH UYMH/E TePU aJlJIeprusiCbIHbIH
TECTTEPUH, WMMYHOIJIOOY/UH E [JeHrss/vMH, ce3reHyyHy Naija KbUIyy4dyy LUTOKUHZAEPAH, 3JMMUHALUSA
JMeTacbIHbIH TaaCUPH acThIHAArbI CHMIITOMAOPAYH AUHAMHUKACBIH KaHa TaTaaJl TepanusIblK CTpaTerusaap/bl
TaJIZ00r'0 HerusjesreH. M3miieeHyH HErM3rH KbIUBIHTBIKTApbl KOPCOTKOH/OH, CYT, KYMYPTKA, )KaHTaK »KaHa
Oyyznait GeJIOKTOPY CHIAKTYY TaMak-all ajlJiepTeHJepy aTONUSJIBIK AePMATUTTHH KYPYLIYHO OJYTTYy Taacup
3TUI, UMMYHOIJIOOY/UH E JEeHr3s/IMHUH ’KaHa Ce3reHYYHY Maija KbUIyydy LUTOKUHZEPAUH JeHI33JUHUH
YKOTOpYyJIallibIHA aJIbII KeJIeT. JJIMMUHALMS JUETAChIH KOJIJJOHYY aTONUS/IbIK AePMAaTUTTHUH CKOPUHTIHUK IKaJIaChl
00IOHYA KJWHUKAJIBIK KOPYHYUITOPAYH 00pAyryH 45 % ra TeMeHAeTTY, aJl 3MU TePHU TOCMOCYH KasblObIHA
KeJTUPYY KYypuyy/JdapAblH KBIITHICBIH a3alTyyra »kapjaaM 6epau. KoMIieKcTyy TepamusiIblK CTpaTerusiap
GedTanTap/plH all00 CaNaThbIH »KaKIIBIPTHII, 00pyra 6aiJIaHBIIITYY >Kalloo camaTbIHbIH MHAeKcUH 40% ra
YKOTrOpy/naTThl. U3UII66HYH KbINBIHTBIKTAPb! KeKeJeUITUPUITeH TepalHs/IblK CTpaTerusjap, aHblH UUUH/E
3JIMMHUHALUSAJIBIK JiMeTa, TEPU TOCMOCYH KaJbIObIHA KeJTHUPYY *KaHa JAapbl-JapMeK Teparusichl aTOMHUSJIBIK
JlepPMaTUTTUH KJIUHUKAJbIK KOPYHYIITOPYH HAThIMKa/layy asaiTblll, KOLITOJIOH TaMakK-all asJeprHschl
6ap GasZapAblH »KALIOO CalaThIH >KaKIIbIPTaapblH TACTBIKTaAbl. Byl M3WIJI@6HYH NMpPaKTHUKAJbIK MaaHHUCH
TepanusabIK HaTblIMXKaJap/bl KaKUIbIPTYy YUYYH KJIMHUKAJIBIK MPAaKTHKa/Ja KOJJOHY/IAa TypraH AUarHos Kowy
»KaHa JjapbL100 60I0HYA WIIMMUM Jauiiiepre Heru3/ereH KopceTMe 1epAy ULITeN YbITyy/ia »KaTaT
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JloKTOp MeINIIMHCKUX HAYK
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AHHOTauMA. AKTyaJbHOCTb HCCJIeIOBaHHUs O0OYC/JI0BJEeHA BBICOKOM pPacCIpOCTPAaHEHHOCThK aATOIMHUYECKOTO
AepMaTUTa U l'IPILL[BBOﬁ AJIJIEprun 'y ,Z[eTefI, YTO 3HAYUTEJIbHO yXyAlldaeT Ka4yeCTBO HUX XHU3HHU U Tpe6yeT
pPa3paboTKH UHAWBUAYAJIU3UPOBAHHBIX TEPANEBTUYECKUX MOAX0/0B. Llesibio MccieoBaHUSA ObLIO ONpPeeUTh
BJIMAHUE l'II/ILLleBOI‘/lI AJVIEprui Ha KJIWHH4YEeCKOoe TedYeHHe QaATOMMUYEeCKOro AepMaTvuTa y ;Le'reﬁ N OLEHUTHb
3pPEeKTUBHOCTh HWHAWBHU/YATU3UPOBAHHBIX TepaNeBTUYECKUX CTpaTeruil. MccienoBaHue OCHOBBIBAJIOCH
Ha aHaJ/In3e KJIHMHH4YEeCKHX OaHHbIX AETGI‘/II C aTONMM4YeCKHUM JepMAaTUTOM, BKJIIOYAA KOXHbIe aﬂnepronpo6bl,
YPOBHH I/IMMYHOFJIO6YJII/IH3 E, MPOBOCHAJIUTE/NIbBHBIX TUTOKWUHOB, JUHAMHWKY CUMIITOMOB IO/ BOBAEFICTBHEM
SHHMHHHHHOHHOﬁ AHUETbl U KOMIIJIEKCHBIX TepaleBTUYIEeCKUX CTpaTEFHﬁ. OCHOBHBIE pe3yabTaThbl UCC/IeJOBAaHUA
IMOKa3aJiv, YTO MUIleBbIe aJ/lJ/IEpreHbl, TAKHEe KaK 0eJIKU MOJIOKaQ, AW, Op€XOB U NIIE€HUILIb], 3BHAYUTEJIbHO BJIMAIOT HA
Te4YeHHEe aTOIMNYEeCKOI'o IepMaTUTaA, BbI3bIBad IIOBbLIILIEHHUE ypOBHeﬁ I/IMMYHOFJIO6YJII/IH3 En MMPOBOCHAJIUTE/IbHBIX
LUTOKHWHOB. HpI/IMEHeHI/Ie 3]II/IMI/IHaL[PIOHHOﬁ AVEeTbl YMeHbIIaJI0O TAMXECTb KJIMHUYECKUX l'IpOHBJIeHI/Iﬁ Ha
45 % no wkase Scoring Atopic Dermatitis, a BoccTaHOBJIEHHE KOXKHOTO 6apbepa CoCO6GCTBOBANIO CHUXKEHUIO
YaCTOThI O6OCTpeHHﬁ. KoMniekcHble TepaleBTU4YeCKHe CTpaTeruu obecrneyuau yay4dluieHHe Ka4yeCTBa »XHU3HH
MallMeHTOB, MOBbLICUB MHAEKC KayecTBa »XKU3HU, CBA3aHHLIN ¢ 3a6osieBaHueM, Ha 40 %. BoiBozbI HcCles0BaHUA
noATBEepAUJIM, YTO HWHAWBHUAYAJIM3WPOBAHHLIE TepalleBTHUYeCKHe CTpaTeruyd, BKJKYad 3JIMMHHALMOHHYIO
JUETY, BOCCTAaHOBJIEHUE KOXKHOTO 6apbepa U MeJJMKaMeHTO3HYI0 Tepanuio, 3¢ PeKTUBHO CHUXKAKOT KJINHUYECKUE
NpOSABJEHUSA AaTONUYECKOTO JepMaTUTa U yAyYIIAlOT KadeCTBO >KU3HU JleTed C CONYTCTBYIOLEeH NHIIeBON
asieprueil. [I[pakTHyeckoe 3HaYeHHEe PabOThI 3aK/I0YAETCS B CO3/IaHUM HAyYHO 060CHOBAaHHbBIX PEKOMEHAAIUI
JUISl IMarHOCTHUKHU U JiedeHUs, KOTOpble MOTYT GbITb BHEJPEHbl B KJIMHUYECKYI0O NPAKTUKY AJIs1 YJIy4lLIeHHs
TepaneBTUYEeCKUX pe3y/ibTaTOB

KnioueBble cnoBa: reHeTudyeckue ¢akTopbl; (eHOTUIb; OGapbepHas GYHKIUSA KOXH; aJlJIeproJorus;
HMMYHOJIOTHYeCKHEe MeXaHHU3MbI; JUeTOoTepanunud
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