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ABSTRACT. The high frequency of hyperplastic processes of the endometrium (EH), the lack of proper

effectiveness of hormonal therapy, and the possibility of their malignancy place EH among the most relevant
issues in modern medicine. The clinical significance of EH lies in the fact that they are one of the most common
causes of uterine bleeding and hospitalization of women. It is known that along with hormonal disorders, other
activators of proliferative activity, such as growth factors, proliferation and apoptosis markers, and extracellular
matrix components, play a significant role in the developmentofEH.
The study investigated the immunohistochemical markers in the endometrial tissue of reproductive-aged women
with endometrial hyperplasia without atypia who were diagnosed with recurrent hyperplasia without atypia after
6 months of continuous therapy with a daily dose of 200 mg of progesterone. The following markers were selected
for the study: PR, ER, p21, dcl-2, KI-67, eNOS, cycl-D1, BAX, b-catenin, E-cadgerin i Caspasa3, whose
expression was examined by immunohistochemical methods before and after therapy. The control group consisted
of women with secretory changes in the endometrium. The expression of receptors for PR, ER, p21, dcl-2, KI-67,
eNOS, cycl-D1, BAX, b-catenin, E-cadgerin i Caspasa3 was studied primarily in women with non-neoplastic
endometrial lesions (hyperplasia without atypia) and may be of greater significance in predicting the risk of
progression and recurrence.

Obijective. The aim of the study was to determine changes in the expression of immunohistochemical markers
in the endometrium in cases of hyperplasia without atypia before and after the use of progesterone therapy, and
to identify the most predictive markers for therapy response.

Results. The histological examination revealed significant changes in the endometrial biomarkers after therapy
in women with no response to the treatment. The expression of receptors in the endometrium after therapy showed
the following indicators: ER: a 20 % increase in glandular cells compared to baseline and a 63.3 % increase
compared to the control group. In stromal cells, there was a 63.3% increase compared to baseline. PgR: An 85 %
decrease compared to baseline. An 85 % decrease compared to the control group. p21: A 114 % increase in
glandular cells compared to baseline and a 5% increase in stromal cells. Overall, there was a 29.3 % increase in
expression compared to the control group. bcl-2: An 80 % decrease compared to baseline in glandular cells and a
90 % decrease compared to baseline in stromal cells. Ki-67: A 114 % increase compared to baseline in glandular
cells and an expression more than 67% higher than the control group. eNOS: A 69 % increase compared to
baseline in glandular cells and an 85% increase compared to baseline in stromal cells. Cyclin D1: A 15% increase
compared to baseline in both glandular and stromal cells. BAX: A 10 % increase compared to baseline in both
glandular and stromal cells. Beta-catenin: Remained stable compared to baseline in both glandular and stromal
cells. E-cad: A 50% increase compared to baseline in glandular cells and a 60% increase compared to baseline in
stromal cells. Caspasa3: Showed a 76 % increase compared to baseline and an 80 % increase after therapy in
stromal cells, which may be associated with increased apoptosis processes.

Conclusions. 1. Markers ER, PgR, b-catenin, p21, cyclin D1, Ki-67, Caspase-3 demonstrated differences
between the non-glandular endometrium (EH) group and the control group in the glandular component, and ER,
PgR, b-catenin in the stromal component (all p<0.05). This provides a basis for their use as primary diagnostic
markers. 2. Markers ER, b-catenin, p21, cyclin D1, Ki-67, eNOS showed differences between the NGE group
after treatment and the control group in the glandular component, and ER, b-catenin, and eNOS in the stromal
component (all p<0.05). This supports their use as primary diagnostic markers. 3. Markers PgR, Ki-67,
Caspase- 3, eNOS demonstrated differences between the NGE group before therapy and the control group in the

© Khaskhachykh D. A., V. O.Potapov V. O., O. V. Poslavska O. V., Garagulia I. S., APMM, 2023
{=<) X T his is an open access article distributed under the terms of the Creative Commons Attribution License 4.0.
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glandular component, and eNOS in the stromal component (all p<0.05). This indicates their potential as primary
diagnostic and prognostic markers. 4. Bcl-2 and BAX markers did not show statistically significant differences in
the study groups, suggesting their inability to be used individually as diagnostic or prognostic markers for
endometrial hyperplastic processes. Interpretation of the expression results of these markers should consider them

in conjunction with other indicators.

Key words: endometrium, receptors, endometrial hyperplasia, immunohistochemistry, resistance to

progesterone, relapse
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Introduction

Endometrial hyperplasia (EH) is a condition
of the endometrium characterized by excessive
proliferation of glandular and stromal
components, often clinically manifesting as
abnormal uterine bleeding. EH has clinical
significance, especially in women of
reproductive age, and the reversal of
hyperplasia to normal endometrium is a key
goal of conservative treatment, crucial for
preventing EH recurrence and progression to
adenocarcinoma. Currently, cyclic progesterone
therapy in a prolonged regimen is an effective
method of treating EH without atypia,
significantly improving the effectiveness of
reversing the endometrium compared to
expectant management [1]. However, definitive
treatment standards for EH have yet to be
established. This is because there are increasing
reports of a certain percentage of treatment
failures in EH using pathogenetically justified
progesterone therapy. Such failure rates can
exceed 20%, leading to recurrences or even
disease progression [3-6]. An unresolved issue
at present is why pathogenetically justified
therapy is sometimes ineffective for non-
atypical endometrial hyperplasia.

Primarily, the treatment of endometrial
hyperplasia should be aimed at controlling
symptoms such as heavy bleeding and the
associated anemia, preventing recurrences, and
halting the progression to endometrial cancer
(EC) [7]. However, the risk factors predicting

University, 9 Volodimira Vernadskoho str.,

https://orcid.org/0009-0000-0256-7658
49044;

e-mail:

recurrence and progression EC of in women
with endometrial hyperplasia are inadequately
studied. Therefore, this study was directed
towards investigating molecular markers and
factors that influence the recurrence of
endometrial hyperplasia, leading to decreased
sensitivity to progestin therapy.

In reality, most EH without atypia are benign
proliferations due to continuous exposure to
estrogen, whereas atypical endometrial hyperplasia
and EC are neoplastic lesions characterized by
specific underlying mutations [11].

For this reason, there has been a growing
interest in recent years in studying clinical,
visual, histological, and molecular factors that
may influence treatment outcomes [12].
Immunohistochemistry, which is the most
commonly used tool for assessing tissue
markers for diagnosis, prognosis, and treatment
of various diseases [13], has played a crucial
role in this field. Although a large number of
immunohistochemical markers have been
evaluated, their utility remains unclear. The
expression of receptors for some markers
typically changes in different forms of EH with
atypia/EH compared to EH without atypia
[14,15]. In some studies, it is reported that the
expression of sex hormone receptors and
molecular markers of intercellular interaction
can be used in predicting the recurrence of
endometrial hyperplasia and the development of
endometrial cancer [8-10]. The study of the
expression of receptors for PR, ER, p21, dcl-2,
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KI-67, eNOS, cycl-D1, BAX, b-catenin, E-
cadgerin i Caspasa3 was mainly conducted in
women with neoplastic lesions of the
endometrium (EH with atypia and EC) and may
be more relevant in women with EH without
atypia for predicting the risk of progression and
recurrence.

Objective
The aim of this research is to determine
changes in the detection of

immunohistochemical ~ markers in  the
endometrium in patients with endometrial
hyperplasia without atypia before and after the
use of progestins. Specifically, this study
focuses on those patients who experienced a
recurrence of the condition within 6 months of
progestin therapy.

The primary objectives are to identify
predictive markers for the response to progestin
therapy and to compare the
immunohistochemical profile of  the
endometrium before and after progestin
treatment, assessing potential changes in the
expression of various markers and evaluating the
effectiveness of progestin  treatment for
endometrial hyperplasia. Additionally, the study
aims to establish potential correlations between
identified immunohistochemical markers and
disease recurrence.

Materials and methods

The study was conducted on morphological
material obtained from endometrial diagnostic
biopsies of women with abnormal uterine
bleeding (AUB) in the gynecological department
of City Clinical Hospital No. 9 in Dnipro,
between 2020 and 2022. The study design and all
methodologies used in the research were
approved by the ethics committee of the
mentioned institution and complied with the
Helsinki Declaration.

Inclusion criteria for the study cohort were as
follows: women aged 32 to 45 years (mean age
38.4+2.55), the presence of endometrial
hyperplasia without atypia confirmed by
histological examination performed in a certified
ISO 9001-2000 standard laboratory of
pathomorphology and immunohistochemistry at
Dnipro State Medical University, using standard
techniques. Exclusion criteria included the
presence of inflammatory pelvic diseases, uterine
and ovarian pathological tumors, uterine

5
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endometriosis, severe somatic pathology, any
form of endocrinopathy, and metabolic
syndrome. The mean body mass index was
27.83+1.96 kg/sm?.

For immunohistochemical (IHC) analysis, 40
endometrial samples were collected from women
with AUB by endometrial scraping and
subsequent histological examination of the
endometrium. Another set of samples was
collected from the same women after six months
of therapy for endometrial hyperplasia without
atypia, where a recurrent diagnosis of
endometrial hyperplasia was made. All women
received continuous oral administration of 100
mg micronized progesterone twice daily for 6
months. A follow-up biopsy, with a repeat
determination of IHC markers, was performed
after 6 months.

The control group comprised 20 women with
secretory changes in the endometrium diagnosed
in the initial diagnostic study, who did not
undergo any therapy and were only observed.

For the research, the following methods were
used:

Histological Examination Method: Fixed in
formalin and paraffin-embedded tissue samples
were obtained from the archive of Dnipro
Clinical Hospital No. 9. Paraffin sections of 4-
5um were obtained using a Microtome Microm
HM-340 and stained with standard hematoxylin
and eosin. Microscopy was performed using a
ZEISS "Primo Star" light microscope (objectives
x10, %20, x40). Microphotographs were
obtained using a Zeiss Primo Star microscope
camera - AxioCam ERC 5s with licensed
software ZEN 2 blue edition.

Such markers as to ER, PgR, E-cadherin, p-
catenin, p21, bcl- 2, BAX, Caspase 3, Cyclin D1,
Ki-67, eNOS.

Biomarkers such as ER (estrogen receptors),
PgR (progesterone receptors), E-cadherin, -
catenin, p21, bcl-2, BAX, caspase 3, cyclin D1,
Ki-67, and eNOS are important in the diagnosis,
treatment, and prognosis of cancer.

ER and PgR are receptors for the hormones
estrogen and progesterone, respectively.
Estrogen and progesterone are female sex
hormones that play important roles in the
development and function of the female body.
ER and PgR are found in many types of tissues,
including the breast, uterus, ovaries, and bones.
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E-cadherin is a protein that binds cells
together. It plays an important role in
maintaining tissue structure. E-cadherin is often
decreased in cancer cells, which can lead to their
proliferation and spread.

B-catenin is a protein that is involved in signal
transduction from ER and PgR. -catenin is often
increased in cancer cells, which can lead to their
proliferation and spread.

p21 is a protein that inhibits the cell cycle. It
plays an important role in preventing
uncontrolled cell growth. p21 is often decreased
in cancer cells, which can lead to their
proliferation.

bcl-2 is a protein that protects cells from
death. It plays an important role in regulating
apoptosis, the process of cell death. bcl-2 is often
increased in cancer cells, which can lead to their
survival and spread.

BAX is a protein that promotes cell death. It
plays an important role in regulating apoptosis.
BAX is often decreased in cancer cells, which
can lead to their survival and spread.

Caspase 3 is an enzyme that triggers the
process of cell death. It plays an important role
in regulating apoptosis. Caspase 3 is often
decreased in cancer cells, which can lead to
their survival and spread.

Cyclin D1 is a protein that regulates the cell
cycle. It plays an important role in regulating
cell growth. Cyclin D1 is often increased in
cancer cells, which can lead to their
proliferation.

Ki-67 is a protein that is expressed in cells
that are dividing. It plays an important role in
regulating cell growth. Ki-67 is often increased
in cancer cells, which can lead to their
proliferation.

eNOS is an enzyme that produces nitric
oxide. Nitric oxide is a molecule that relaxes
blood vessels and reduces inflammation. eNOS
is often decreased in cancer cells, which can
lead to their proliferation and spread.

These biomarkers are often used in the
diagnosis and treatment of cancer. For
example, ER and PgR can be used to determine
whether cancer is estrogen-sensitive or
progesterone-sensitive. E-cadherin and f-
catenin can be used to predict the risk of cancer
recurrence. p21, bcl-2, BAX, caspase 3, and
cyclin D1 can be used to determine the stage of
cancer and prognosis. Ki-67 and eNOS can be
used to assess the activity of cancer.
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Immunohistochemical Examination
Method: Paraffin sections were mounted on
adhesive slides  SuperFrost Plus. After
deparaffinization, rehydration, antigen retrieval,
and endogenous peroxidase  suppression,
sections were incubated with primary antibodies
in humid chambers. Primary monoclonal
antibodies to ER (spl, RTU), PgR (YRS5,
1:200), E-cadherin (EP700Y, RTU), B-catenin
(E247, RTU), p21 (spl, RTU), bcl-2 (EP36,
RTU), BAX (spl, RTU), Caspase 3 (spl, RTU),
Cyclin D1 (EP12, RTU), Ki-67 (sp6, RTU),
eNOS (spl, RTU), and the UltraVision Quanto
visualization system (LabVision) were used for
the study. To identify the reaction, a solution of
3,3'-diaminobenzidine tetrahydrochloride
(DAB) chromogen (LabVision) was applied
under microscope control for 20 seconds to 3
minutes, resulting in brown staining, followed by
additional  counterstaining  with  Mayer's
hematoxylin for 1-3 minutes. Subsequent
dehydration and mounting were performed
according to established methods [16].

Following the recommendations of Antunes
A. et al. (2014), the expression of ER and PR
was assessed in the stroma and glandular
epithelium of endometrial tissues using a semi-
quantitative method of nuclear reaction by
analyzing the percentage of stained cells, the
intensity of nuclear staining, and the final
evaluation. The calculation was done in 100
cells from different fields of view under a x40
objective. The percentage of stained cells was
visually evaluated and classified as follows:
grade 0, no staining; grade 1, <1% staining;
grade 2, 1-10% staining; grade 3, 11-33%
staining; grade 4, 34-66% staining; and grade
5, >66% staining [17].

Following the recommendations  of
Ahmed R.H. et al. (2014), the level of
expression of E-cadherin and B-catenin was
measured using a scale that combines the
intensity of immunoreactions with the
percentage of positive cells. Cells present in
four high-power fields at x400 magnification
were counted and evaluated in each case. The
intensity of immunoreactions was indicated as
negative, weakly positive, moderately positive,
or strongly positive. These four categories
were weighted as 0, 1, 3, and 10, respectively.
The final score was calculated by multiplying
the intensity of immunoreaction by the
percentage of positive cells [18].
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According to the recommendations of Peir6
G. etal. (2001), the expression of oncoproteins
bcl- 2, BAX, and caspase-3 was assessed using
a semi-quantitative evaluation based on
intensity and staining degree: (0) - no
immunostaining, (1+) for weak positive
staining (low or faint), (2+) - moderate staining
found in some cells, and (3+) - strong positive
staining.  Immunostaining  results  were
evaluated with respect to the approximate
percentage of positive tumor cells (<10 %,
10 % to 50 %, >50 %) and the relative intensity
of immunostaining (0, 1+, 2+, 3+), which was
present in most or all cells [19].

Following the recommendations of Brucka
A. etal. (2009), the expression level of p21 and
cyclin D1 was measured quantitatively as the
percentage of immunopositive cells among
1000 glandular cells and 1000 stromal cells,
expressing the index of immunoreactivity of
cell cycle markers in percentages [20].

The Ki-67 proliferation index and eNOS
were divided into three groups, including low
(Ki-67 <15 %), moderate (Ki-67, 16-30 %),
and high (Ki-67 > 30%) [20, 21].

Statistical analysis of the obtained results
was conducted using Microsoft Office 365 Al
for  faculty software  (product key
Nel003BFFDS8CSE8BOD). Parametric analysis
was used. The calculations included the
arithmetic mean (M) and standard error of the
mean (m). The probability of differences was
assessed using the Student's t-test. The chi-
square (y?) test was employed to compare
qualitative characteristics. Differences were
considered statistically significant at p < 0.05
(95 % level of significance) [22].

Results of the study

Regardless of the initial response to therapy,
all women in this study were under long-term
observation with an average follow-up time of
12 + 2 months.

Analyzing each biomarker's detailed
relative changes in the glands and stroma of the
endometrium in different groups (Figure 1 and
Figure 2) before the start of therapy in
comparison to the control group:

ER: The level of ER expression in the
glands significantly increased by 20% after
therapy compared to baseline values and the
control group. This indicates a positive
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response to therapy in the glands, which may
be associated with increased sensitivity of the
glands to estrogen after treatment.

The level of ER increased by 63.3 %
(p < 0.05) after therapy in the stroma, which
may suggest a positive effect of therapy on the
stroma and could be related to greater
sensitivity of the stroma to the action of
progesterone.

PgR: The level of PgR expression in the
glands significantly decreased after therapy,
indicating the suppression of the expression of
this biomarker. This may be associated with the
binding of receptors to progesterone and their
inactivation, followed by an increase in their
expression. The 85% decrease in PgR (p<0.05)
may suggest reduced sensitivity of the glands
to progesterone after therapy.

The level of PgR decreased to 15 %
(p <0.05) after therapy in the stroma, which
may indicate changes in the progesterone
response of the stroma to therapy.

p2l: The level of p21 in the glands
increased significantly after therapy compared
to baseline values by 114 % and compared to
the control group by 29.3 % (p <0.05). This
may indicate increased cell proliferation in the
glands after treatment.

The level of p21 increased by 5 % (p < 0.05)
after therapy in the stroma, which may suggest
increased cell proliferation in the stroma after
treatment, by 48 % (p < 0.05).

bcl-2: The level of bcl-2 significantly
decreased after therapy, both in the glands by
80 % (p<0.05) and in the stroma by 90 %
(p <0.05). This decrease in bcl-2 levels may
indicate reduced antagonistic activity of this
biomarker, which promotes apoptosis.

Ki-67: The level of Ki-67 significantly
increased after therapy, both in the glands by
114 % (p <0.05) and in the stroma by 67 %
(p <0.05). This suggests increased cellular
proliferation after treatment. The level of Ki-
67 significantly decreased in the stroma after
therapy, indicating reduced cell proliferation in
the stroma.

eNOS: The level of eNOS significantly
increased by 69 % (p < 0.05) after therapy in
the glands. This increase in eNOS may be
associated with an elevated level of
angiogenesis in the glands following treatment.
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The level of eNOS significantly increased by
85 % (p < 0.05) after therapy in the stroma.

cycl D1: The level of cyclin D1 increased
slightly after therapy in the glands by 15 %
(p <0.05) and also increased slightly in the
stroma by 12 % (p <0.05). These findings
suggest changes in the regulation of the cell
cycle, potentially indicating alterations in the
cell cycle control mechanisms in response to
therapy.

BAX: The level of BAX increased by 10 %
(p < 0.05) after therapy both in the glands and
in the strom. This increase in BAX may be
associated with an enhancement of apoptosis
(programmed cell death) in the glands.

b-cat: The level of p-catenin (b-cat)
remained stable in both the glands and stroma
after therapy (p<0.01).

E-cad: The level of E-cadherin (E-cad)
increased after therapy, both in the glands by
50 % (p <0.05) and in the stroma by 60 %
(p <0.05). This suggests changes in cellular
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adhesion in both the glands and stroma in
response to therapy.

Caspasa3: The level of Caspase-3
significantly increased after therapy, both in
the glands by 76% (p<0.05) and in the stroma
by 80% (p<0.05). This suggests an increase in
apoptosis (programmed cell death) processes
in both the glands and stroma in response to
therapy.

The overall significance of these results is
that therapy has a different impact on the
glands compared to the stroma of the
endometrium. This difference may reflect the
complex interaction between the cells of both
components during treatment. These data
emphasize the need for further study and
monitoring of these changes after therapy, as
well as the importance of an individualized
approach to treatment. Understanding how
therapy affects different components of the
endometrium can lead to more tailored and
effective treatment strategies.
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Fig. 1. The level of expression of immunohistochemical markers in endometrial glands Research group (EH) before

therapy and after therapy (n=40), control group (n=20)
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markers

......
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Fig. 2. The level of expression of immunohistochemical markers in the stroma in the absence of an effect from EH
progestin therapy Research group (EH) before therapy and after therapy (n=40), control group (n=20)

Based on the analysis conducted, there were
observed certain changes in the expression of
immunohistochemical markers both in the
glands and stroma of the endometrium in the
group after therapy compared to the group
before therapy.

Overall, the results indicate an impact on the
level of biomarkers associated with cell growth,
apoptosis, and cell adhesion. These changes
may be of interest as indicators of therapy
effectiveness and may reflect various factors
influencing the cells. Understanding these
changes in biomarker expression can provide
insights into the response to treatment and
potentially guide further therapeutic strategies.

Discussion

In recent years, a large number of
immunohistochemical markers have been
evaluated in both normal and hyperplastic
endometrium. However, their utility for the
diagnosis and prediction of EH recurrence
remains unclear. The expression of receptors for
some markers typically varies in different forms
of EH with atypia/EC compared to EH without
atypia [13-15]. The expression levels of
receptors for PR, ER, and markers such as p21,
bcl-2, KI-67, eNOS, cyclin D1, BAX, b-catenin,
E-cadherin, and Caspase3 were predominantly
investigated in women with neoplastic lesions
of the endometrium (EH with atypia and
carcinoma) and may be of greater significance
in women with EH without atypia, for
predicting the risk of progression and recurrence
in the next 5 years.

In summary, the role of the expression of
various biomarkers in endometrial hyperplasia
can lead to the following conclusions:

ER and PgR are steroid hormone receptors
that play an important role in regulating the
functions of the endometrium. Reduced
expression of ER and PgR can contribute to the
development of endometrial hyperplasia and
endometrial cancer [23]. In our study, EH
without atypia and secretory endometrium had a
relatively high expression of ER, indicating
their ability to respond to hormonal therapy.
However, atypical EH partially lost ER
expression in the stroma, which may be a sign
of changes in estrogen responsiveness and
suggest a potential risk of developing
endometrial cancer. Regarding PgR, a similar
pattern was observed, with secretory
endometrium and EH without atypia showing
high PgR expression, indicating their ability to
respond to progestin therapy. However, non-
secretory EH lost PgR expression, especially in
the stroma, which may indicate a disruption in
progesterone responsiveness and an increased
risk of endometrial cancer.

E-cadherin and b-catenin are cell adhesion
molecules that play an important role in
regulating cell adhesion and invasion. Reduced
expression of E-cadherin and increased
expression of b-catenin are associated with an
increased risk of developing endometrial
hyperplasia and endometrial cancer [24]. In our
study, secretory endometrium and EH without
atypia showed positive membranous expression
of E-cadherin in the glands. However, atypical
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EH reduced the expression of E-cadherin in
both glands and stroma, which may indicate
disturbances in cell adhesion and potential
tissue instability.

Regarding the b-catenin marker, aberrant
expression was observed in EH samples with
membranous-cytoplasmic reactivity and excess
expression, which may suggest disruptions in
the Wnt/b-catenin signaling pathway and
potential activation of non-canonical signaling
mechanisms.

p21 is an inhibitor of cyclin-dependent kinases
and plays an important role in regulating the cell
cycle. Reduced expression of p21 is known to be
associated with an increased risk of developing
endometrial hyperplasia and endometrial cancer
[24].

bcl-2 and BAX are proteins that play a
crucial role in the regulation of cellular
apoptosis. Reduced expression of BAX and
increased expression of bcl-2 can contribute to
the development of endometrial hyperplasia and
endometrial cancer [25].

Furthermore, an increase in the expression
level of Ki-67 indicates an increase in the
proliferative activity of the endometrium, which
may be associated with the development of
hyperplasia. Animal studies have shown that
estrogen inhibitors can reduce the expression
level of Ki-67 and prevent the development of
endometrial hyperplasia [26]. Caspase 3 is a key
factor in cellular apoptosis, or programmed cell
death. This protein promotes the breakdown of
cellular proteins, leading to cell death. In the
endometrium, reduced expression of Caspase 3
can contribute to excessive proliferation and
hyperplasia.

The change in the expression of markers such
as p21, Bcl-2 (except for individual cells), BAX
(weak expression), Caspase 3 (excessive
expression in atypical EH), and eNOS
(excessive expression in atypical EH) indicates
disruptions in various cellular processes,
including regulation of the cell cycle, apoptosis,
and vascularization. Moreover, changes in the
expression of immunohistochemical markers
can influence the development of EH by altering
the balance between proliferative and apoptotic
cell activity, disrupting the -catenin signaling
pathway, and causing endothelial dysfunction
due to eNOS dysfunction. However, research on
the mechanisms of endometrial hyperplasia
development and the role of these markers in
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this process is still ongoing and requires further
detailed investigation [27].

Immunohistochemical markers such as ER,
PgR, E-cadherin, B-catenin, p21, Caspase 3,
Cyclin D1, Ki-67, and eNOS can be valuable
tools for studying the development of
endometrial hyperplasia and endometriosis.
Combining these markers can provide more
precise information about changes in
endometrial cells and their relationship with the
development of hyperplastic processes in the
endometrium [28].

The study of immunohistochemical markers
in the endometrium indicates a complex
network of interrelationships among them,
which may reflect various mechanisms involved
in the development of endometrial hyperplasia
and its progression to cancer. Therefore, for a
more detailed understanding of these
mechanisms, further research involving a larger
number of patients and a wider range of markers
is needed.

Summarizing the analysis of biomarker
changes when using progestagens, the following
conclusions can be made:

ER, PgR, p21, Ki-67, cyclin D1, E-cadherin,
Caspase3: Provided that these biomarkers
increase in response to the positive effect of
therapy, it is expected that their values in the
"After Therapy" group will be higher compared
to the "Before Therapy" group. The control
group may have values close to the baseline
since they did not receive therapy.

bcl-2, b-cat: If these biomarkers decrease due
to therapy, it is expected that their values in the
"After Therapy" group will be lower compared
to the "Before Therapy" group. The control
group may have values similar to the baseline.

eNOS, BAX: The values of these biomarkers
may change due to therapy, but the direction of
these changes may vary for different individuals
or groups. Comparing the "After Therapy"
group with the "Before Therapy" group can
determine the overall health of the group after
therapy.

Ki-67: This is a biomarker of cell
proliferation. Typically, lower Ki-67 levels
indicate reduced cell division activity after
therapy.

Caspase3: This is a biomarker of apoptosis,
or programmed cell death. Increased Caspase3
levels may indicate increased cell death as a
result of therapy.
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Summarizing the data from the conducted
study, it can be concluded that therapy has
different effects on the glands compared to the
stroma of the endometrium, which may reflect a
complex interaction between the cells of both
components during treatment.

These data emphasize the need for further
study and monitoring of these changes after
therapy, as well as an individualized approach
to treatment.

Conclusions
1. Markers ER, PgR, b-catenin, p21, cyclin
D1, Ki-67, and Caspase-3 (all p<0.05)
demonstrated differences between the non-
secretory endometrium group and the control
group in the glandular component, as well as
ER, PgR, and b-catenin (all p<0.05) in the
stromal component, providing a basis for their
use as primary diagnostic markers.

2. Markers ER, b-catenin, p21, cyclin D1, Ki-
67, and eNOS (all p<0.05) showed differences
between the NSE group after treatment and the
control group in the glandular component, and
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JOCHIIKEHHSA IMYHOT'ICTOXIMIYHUX MAPKEPIB I1PU PELITUINBI
T'MEPILUIA3II EHIOMETPIIO BE3 ATHUIII ¥V )KIHOK PEITPOJYKTUBHOI'O BIKY
MICJIA JIIKYBAHHSA MTPOTECTIHAMMU

A — konyenyis ma ousaiin docnioxcenns; B — 36ip ma/abo 36ipxa oanux; C — ananiz ma inmepnpemayis oanux, D — nanucanns cmammi; E —
Kpumuuna doonpayrosannsi cmammi, F — ocmamoune 3ameepodicenns cmammi

AHortanisi. Bucoka wacrora rineprurasii eHIOMETpit0, BiACYTHICTh HaleXHOI €(QEeKTUBHOCTI Bif
TOPMOHAJILHOT Tepartii, a TaKoX HMOBIPHICTh IX O3JOSIKICHOCTI CTaBUTH TilepIuiazii eHIOMETPIil0 B psij
HaMOLIBII aKTyalbHUX MPOOJieM cydacHoi Menuimau. Baxiuiee kininiuHe 3HaueHHs [ E nomsirae B Tomy,
[0 BOHU € OJHIEI0 3 HAWYACTIMINX MPUYHH MAaTKOBHX KPOBOTEY Ta TOCITiTaNi3alii )KiHOK JI0 CTaIliOHapy.
Bigomo, mo icrotHa posb y dopmyBanHi ['E, mops 3 ropMOHATBHUMH TOPYIIEHHIMH, TPUIIIETHCI
IHIIIMM aKTHBATOpaM IpoMi(epaTUBHOI aKTUBHOCTI - (hakTopaM poCTy, Mapkepam mpoJideparii Ta
arnomnTro3y, KOMIIOHEHTaM €KCTPAIIeTIOISIPHOTO MAaTPUKCY.

IIpoBeneHo  mocCiKEHHS

IMYHOTICTOXIMIYHHX MapKepiB B TKaHHUHI

SHIOMETpis Yy JKIHOK

penpoayktuBHooro Biky 3 ['E 6e3 atumii y sikux miciist MpoBeIeHHOT Teparii 3 BAKOPUCTAHHSIM IPOTECTHHIB
Ha MPOoTs3i 6 MicsIliB B Oe3nepepBHOMY pesknMi B 1031 200 Mr Ha 100y Ta Oyna 3H0B fiarHoctoBana ['E 6e3
atumii. [l mocmimkenHs Oynu oopawni Taki mapkepu sik: PR, ER, p21, dcl-2, KI-67, eNOS, cycl-D1, BAX,
b-catenin, E-cadgerin i Caspasa3, ekcmpecito AKHX AOCHIIKYBadM IMYHOTICTOXIMIYHAM METOIOM IO
MoYyaTKy i micsul mpoBejieHHOi Teparii. KOHTponbHY Tpymny CKIald KIHKH 3 CEKPETOPHHMHU 3MiHAMH
ennomerpro. Jlocmimpkenns ekcnpecii penenropis 1o PR, ER, p21, dcl-2, KI-67, eNOS, cycl-D1, BAX, b-
catenin, E-cadgerin i Caspasa3 moc:ipKyBaucst B OCHOBHIH Mipi Y )KiHOK 3 HEOIUITACTUYHHMH YPaKEHHIMHU
ennometpis (I'E 3 atumieto i pakoM eHJIOMETPir0) i MOXKYTh OyTH I[IKABUMH 1 OUTBII 3HAYYIIUMH Y JKIHOK
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3 I'E 6e3 aTumii, U1 MPOTHO3YBaHHS PU3UKY IIPOTPECYBAHHS 1 MPOTHO3yBaHHS PELIUIMBIB.

Meta. MeTOI0 NOCHTIDKEHHS CTajd0 BU3HAYCHHS 3MiH Y BUSBJICHHI IMYHOTICTOXIMIYHHX MapKepiB B
enpometpii pu I'E Ge3 armmii g0 Ta micisa 3acTOoCyBaHHA NPOTECTHHIB, ¥ AKUX depe3 6 mic. Tepamii 3
3aCTOCYBaHHSIM IPOTreCTHHIB OYyB IiarHOCTOBAaHHMN PELUAMB 3aXBOPIOBAHHS, sl BUBJICHHS HaWOimbII
MPOTHOCTHYHHUX MAPKEPiB 1010 MPOTHO3YBaHHS BiAMOBI/1 Ha TEPAIilo 3 3aCTOCYBaHHSM MPOTECTUHIB.

Pe3yabTaTu. 3a pe3ynapTaTaM TiCTOIOTIYHOTO OOCTEKEHHS BUSBICHO BaXKIIMBI 3MIiHH B OioMapkepax
€HJIOMETPis MicIIs Tepamii y KiHOK 3 BiICYTHICTIO e()eKTy BiA MpoBeAeHHOI Tepamii. Ekcripecis peenTopis
B CHIOMETpii Micisg MPOBEACHHOI Tepalii Mokasajia HacTymHi mokasHuku: ER: B 3amozax BimOyrocs
3poctanHs Ha 20% MOPIBHSHO 31 CTAPTOBHUMH 3HAYEHHSIMH Ta Oyno 30iibineHe Ha 63,3% MOpIBHAHO 3
rpynoo KoHTpoiro. B croo3pocrtanns va 63,3% MOPIBHIHO 31 CTApTOBUMH 3HA4YE€HHSMHU B cTpomi. PgR:
3amkeHHs Ha 85% MOpPIBHAHO 31 CTApPTOBUMH 3HAUCHHAMHU. 3HWKEHHS Ha 85% TOPIBHSHO 3 TPYIOO
KoHTpoIr0. P21: 3pocTanns Ha 114% mopiBHSAHO 31 CTAPTOBUMHE 3HAYCHHSIMU B 3aJ103aX Ta 3pOCTaHHS Ha 5%
MOPIBHAHO 3 3HAYEHHAMHU B CTpOMi. 3araiibHe 3pocTaHHs ekcrpecii Ha 29,3% mOpIBHSHO 3 TPYIIOHO
KOHTpor0. bCl-2: 3menmenns Ha 80% MOPIBHAHO 31 CTAPTOBUMHU 3HAYCHHSIMU B 3aJ7103aX Ta 3MCHIICHHS HA
90% TOpIBHIHO 31 MOYAaTKOBUMH 3Ha4eHHAMHU B cTpomi. Ki-67: 3poctanns Ha 114% mnopiBHSIHO 3
MOYaTKOBUMHM 3HAUCHHSMH B 3aJ103aX Ta eKCIpecis Oinbie Ha 67% MopiBHSAHO 3 rpynoro KoHTporo. ENOS:
3pocTaHHsl Ha 69% MOpPIBHSIHO 3 MOYAaTKOBMM pIBHEM B 3aJi03aX Ta 3pOCTaHHS Ha 85% MOpPIBHIHO 3
NOYaTKOBUMHM 3Ha4eHHs MU B cTpoMi. CyCl D1: 3pocranns Ha 15% NOpPiBHSAHO 31 MOYATKOBUMHU 3HAYCHHIMHU
K B 3a7103ax TakK i B crpomi. BAX: 3poctanns Ha 10% mopiBHSHO 3 MOYaTKOBUMH 3HAUYEHHSMU 5K B 32J103aX
TaK i B CTpoMi. b-KaTeHiH: 3aUIIUBCS CTaOIIBHUM MOPIBHAHO 3 MOYATKOBUMHU 3HAYCHHSIMHU B 3a103aX i
ctpomi. E-cad: 3pocranns Ha 50% MOpIBHIHO 3 TOYATKOBUMHU 3HAYCHHSIM B 3aJ103aX, Ta 3pocTaHHs Ha 60%
NOPIBHSHO 3 MOYaTKOBMMH 3HAa4YEeHHSIMH B cTpoMi. Caspasa3: BUsABUIIOCS 3pOCTaHHS HA 76% MOPIBHAHO 3
MOYaTKOBUMHM 3HaueHHAMHU Ta 80% micis Tepamii B cTpomi, o Moxke OyTd MOB'SI3aHO 31 30UIBLIEHHSIM
MPOIIECiB anonTo3y.

BucnoBku. 1. Pizuumio mix rpynoto HI'E Ta KOHTPONBHOIO TPYIOIO CEKPETOPHOTO CHAOMETPIS B
3aJI03UCTOM KOMITOHEHTI IpoieMoHCTpyBaiu Mapkepu ER, PgR, b-catenin, p21, cyclin D1, Ki-67, Caspasa-
3, a B cTpomManbHOMY KoMIoHeHTi - ER, PgR, b-catenin (Bci p<0,05), 1110 ja€ 1micTaBy BAKOPUCTOBYBATH iX
B IKOCT1 OCHOBHUX JIIarHOCTHYHHUX MapkepiB. 2. Pizaumto mixk rpymnoro HI'E micist npoBeieHHOTO JTiKyBaHHS
Ta KOHTPOJBHOIO TPYIIOI CEKPETOPHOIO0 EHAOMETPiS B 3aJ03MCTOM KOMIIOHEHTI MPOAEMOHCTPYBAU
mapkepu ER, b-catenin, p21, cyclin D1, Ki-67, eNOS, a B crpomansHoMy kommoneHTi - ER, b-catenin ta
eNOS, 1o fae mijcTaBy BUKOPUCTOBYBATH 1X B IKOCTI OCHOBHHUX JIarHOCTUYHUX MapKepiB.3. Pi3HuIro Mixk
rpynoro HI'E 1o mpoBeneHHOT Tepamii Ta rpyrno Ta KOHTPOJBHOIO TPYIOI B 3aJI03UCTOM KOMIIOHEHTI
npoaeMoncTpyBanu mMapkepu PgR, Ki-67, Caspasa-3 eNOS, a B ctpomansrHomy KomioneHTi - eENOS, o
Jla€ TiJCTaBy BHUKOPHCTOBYBATH iX B SIKOCTI OCHOBHHX JIIaTHOCTUYHHUX 1 MPOTHOCTHYHUX MapkepiB. 4.
Mapkepu Bcl-2 Ta BAX He moka3aid CTaTUCTHYHO JOCTOBIPHOI PI3HUIN B rpynax JOCIHIDKEHHS, 110
TOBOPUTH NPO HEMOXJIUBICTh BHUKOPHCTAaHHA iX OKPEMO B SIKOCTi JIarHOCTHYHHMX a00 MPOTHOCTHYHHMX
MapKepiB sl TINEepPIUTACTHYHUX TIPOIECIB CHIIOMETpis, a IHTepIpPHTAIil0 Pe3yNbTaTiB eKcIpecii Iux
MapKepiB He0OXiJJTHO BpaXOBYBaTH B CYKYITHOCTI 3 THIIUMH MOKa3HUKAMH.

Knrouoei  cnoea: endomempiii, peyenmopu,  2inepniasis — eHoOMempis,
pesucmenmuicms 00 NPo2eCcmepony, peyuous
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ABSTRACT. Among residents of Chernivtsi region, the main characteristics, frequency and peculiarities of
the occurrence of long-term symptomatic and post-COVID-19 syndrome have not been sufficiently elucidated.
The goal of the study was set: to evaluate the options for the course of the post-covid syndrome depending on
age, gender, comorbidity and severity of the course of COVID-109.

Material and methods. The following research methods were used: electronic questionnaire, epidemiological,
clinical and anamnestic, analytical and statistical methods. The study included 214 adult patients who were
infected with the SARS-CoV-2 virus (the diagnosis was confirmed by PCR) and who suffered from
COVID- 19 of varying degrees of severity and were randomized into two groups: the 1st group (main) included
— 112 people (ratio of men/women - 56.4 % (n = 63): 47.5 % (n = 49)), comparative (102 people) — patients
with a mild and moderate course of COVID-19 who were consulted and were treated on an outpatient basis
(male/female ratio — 45.5 % (n = 46): 54.5 % (n = 56)). Statistical processing of the data obtained during the
research was carried out using the IBM SPSS Statistics v26.0 program.

Results. It was found that among inpatients there was a significantly significant number of patients older than 60
years old (p <0.001), whereas among outpatients there were significantly more patients aged 18-29, which
indicates a connection between the age of the respondents and the need for inpatient treatment presence of
COVID-19. In the main group, the following symptoms occurred more frequently (p < 0.05): cough OR = 2.023
[C11.105-3.703], fever OR = 6.916 [CI 2.061-23.204], difficulty breathing (dyspnea) OR = 4.421 [2.230 -8.764].
In the comparison group, the following prevailed: loss of smell OR = 0.147 [CI 0.077-0.281], fatigue OR = 0.456
[CI1 0.226-0.920], increased temperature OR=2.023 [2.061- 23.204]. With a higher frequency, such diseases as:
coronary heart disease (OR =33.088 [Cl 9.444-115.930]), arterial hypertension (OR = 13.641 [Cl 6.547-
28.422]), diabetes (OR = 4.755 [CI 1.915-11.803]), heart failure (OR = 18.504 [CI 8.200-41.752]), obesity (OR
=4.828 [Cl 2.433-9.581]).

Conclusions. 1. Among the patients who received inpatient treatment, the vast majority were people over 40
years old, younger men (from 40 years old) were more likely than women (over 60). 2. In persons with a severe
course of COVID-19, the frequency of symptoms of shortness of breath, cough, difficulty breathing, chest pain
is more likely to be registered, and in outpatients - loss of smell and fatigue. 3. With a greater frequency, such
diseases as: coronary heart disease (37.5 %), arterial hypertension (57.4 %), diabetes (21.3 %), heart failure
(54,1 %), obesity (41.1 %). Smoking and alcohol abuse did not show significant reliable differences. 4. The
combination of 3 pathologies (hypertension, heart failure, obesity) was most common - in 11 people (10 %).
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Introduction

Currently, many studies have been conducted on
the pathogenesis of coronavirus infection caused by
SARS-CoV 2 [1, 2]. Today, scientists all over the
world are working hard to create high-quality
medicines for COVID-19, in particular, they are
conducting research in such areas as preventing the
penetration of SARS- CoV 2 into the cell, disrupting
the replication processes of the virus, suppressing
the activity of an excessive systemic inflammatory
reaction, using the blood plasma of patients who
have recovered , vaccination, etc. [3, 4].

At the beginning of the COVID-19 pandemic, all
attention was focused on the clinical manifestations
of the acute course of the viral disease caused by
SARS-CoV-2 [5]. However, it was soon discovered
that after experiencing a coronavirus infection,
patients continue to suffer from life-threatening
symptoms associated with having experienced
COVID-19[4, 6, 7].

However, to date, due to various circumstances,
no large-scale observational studies have been
carried out in full, and clinicians can only obtain
information from reports on cases of post-covid
complications or small-scale personal observations
[4,8]. Therefore, despite the huge number of
scientific publications, a clear picture of the distant
consequences of COVID-19 remains insufficiently
clarified.

An analysis of numerous published studies
showed that the active phase of the coronavirus
disease lasts up to 14 days in most patients. A more
severe form of the disease, which requires
hospitalization and intensive therapy, can last up to
3-6 weeks. Many people, even after recovery,
continue to experience individual symptoms that last
from a month to six months. To define this situation,
a new term appeared, which quickly made it into the
top news headlines - "post-covid syndrome™ [9].

- It was practically the first to be used in Great
Britain, where the National Institute for Health Care
(NICE) proposed a sequential grading of post-covid
syndrome (PSS). According to the National Institute
for Health and Care Excellence (NICE) of Great
Britain, the guideline "Treatment of long-term
effects of COVID-19" (NG188) uses the following
clinical definitions for primary disease and
persistent COVID-19 depending on when they
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occurred and during which they are stored:

- acute COVID-19 — signs and symptoms of
COVID-19 are determined within 4 weeks;

- symptomatic COVID-19 that persists —signs and
symptoms of COVID-19 persist from week 4 to
week 12.

"post-covid syndrome —signs and symptoms
occurring during or after infection with COVID- 19
persist for more than 12 weeks and are not explained
by another alternative diagnosis. Usually, this is a
group of symptoms that often repeat, can vary,
change over time and affect any of the body's
systems [10]. Post-covid syndrome can be observed
from 2 to 6 months, and the possibility of an
alternative underlying disease is also periodically
evaluated [11].

Thus, the post-COVID syndrome is a
multisystem syndrome characterized by a long
course and can occur even after a relatively mild
course of the acute period of COVID-19.

Currently, there are several variations of the
definitions of this condition, which are worth
mentioning, since they are quite often found in
scientific publications. The Infectious Diseases
Society of America (IDSA) distinguishes between
“prolonged COVID”, “post-COVID syndrome” and
“post-acute  COVID-19 syndrome”. Harvard
Medical School uses the definition of "long haulers."
Post-COVID long-hauler («truck driver») — any
person diagnosed with COVID-19, caused by
SARS-CoV 2, who has not returned to their normal
level of health and functioning 6 months after the
illness. The term "chronic™ or "long-term™ course of
an infectious disease implies long-term persistence
of the pathogen [4].

Long-COVID — multisystem multiorgan disease:
scientists identify more than 200 post-covid
symptoms in 10 organ systems. Long-COVID-19
masks have a single multifactorial pathogenesis of
complications :

— pathophysiological syndromes: endotheliitis,
systemic inflammation and damage to the nervous
system, damage to the respiratory system
(pulmonitis) and pronounced asthenic syndrome [2,
6, 12].

Admittedly, we still don't know why most of the
symptoms of post-covid syndrome develop.
Actually, this causes serious difficulties in the
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treatment of this condition. At the same time,
observations indicate that most complaints and
symptoms can pass on their own after a certain
period of time.

However, an analysis of available scientific
sources has shown that the consequences of
transferred COVID-19 depend on the prevalence
and severity of viral lesions in different cell types
and organ systems [7, 13, 14].

In connection with the above, as well as the
fact that the main characteristics, frequency and
peculiarities of the occurrence of long-term
symptomatic and post-COVID-19 syndrome
among the residents of Chernivtsi region have
not been sufficiently clarified, we set the goal of
the study: evaluate options for the course of the
post-Covid syndrome depending on the age,
gender, comorbidity and severity of the course of
COVID-19.

Material and methods

Our study used the NICE definition for post-
covid syndrome [9], as one of the most frequently
used definitions in the literature. The following
research  methods were used: electronic
questionnaire, epidemiological, clinical and
anamnestic, analytical and statistical methods.

Statistical processing of the data obtained during
the research was carried out using the IBM SPSS
Statistics v26.0 program. To assess the reliability of
the difference between statistical data presented in
percentages (nominal data), the Pearson's Chi-
square test was used, and in the case when the
number of measurements was less than 5, the
Fisher's exact method was used. Values of p <0.05
were considered reliable. In the process of statistical
processing of the research results, the type of data
distribution, the probability of the obtained results
and other types of analyzes were determined. For the
data corresponding to the normal distribution, the
arithmetic mean of the sample (M), the value of the
standard deviation (s) and the standard error (m), the
maximum and minimum values were determined.
Student's test (t) was used to compare the data of two
groups with a normal distribution. A difference of
p < 0.05 was considered significant. The assessment
of the degree of influence of factor characteristics
was carried out using the ratio of odds (OR) with the
determination of a confidence interval of 95 % in
order to assess the possibility of further use of the
obtained results in the general population.
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We conducted a cross-sectional observational
study of long-term symptomatic COVID-19 and
post-covid syndromes in residents of Bukovyna
with a confirmed diagnosis of COVID-19 using a
survey methodology and included patients who
were ill with acute COVID-19 during the second
and third waves of the pandemic.

At each of the stages, the survey was conducted
in two ways: online - based on the results of
consulted patients through the BSMU system. Helsi
(medical consultation center of the Bukovyna State
Medical University) and through physical
examination during direct contact with patients
during face-to-face appointments at the clinical base
of the department of phthisiology and pulmonology
of the BSMU (KNP "Chernivetsk Regional
Antituberculosis Dispensary™). No personal data
was used during the survey, the survey was
voluntary, open, and no remuneration was offered
for participation in the survey. The obtained data
were automatically (in the case of an online survey)
and manually (in the case of a physical survey)
entered into Excel tables and protected by a
password.

Based on literature data, regarding the most
frequent manifestations of long-term symptomatic
COVID-19 and post-covid syndromes, we included
in the questionnaire grouped questions about
demographic information, the presence of comorbid
conditions and laboratory confirmation of a case of
COVID- 19, a list of respiratory, digestive, and
nervous symptoms (neurological symptoms and
psychological manifestations), musculoskeletal
system and dermatological manifestations. In
addition to the questionnaire, a standardized scale
"POST-COVID-19 FUNCTIONAL STATUS
SCALE (PCFS)" was added in order to assess in
more detail the degree of reduction in patients'
working capacity [5, 15].

In total, 214 adult patients infected with the
SARS-CoV-2 virus (diagnosis confirmed by PCR)
and suffering from COVID-19 of varying degrees of
severity were included in the study, who were
randomized into two groups: 1st group (main)
included - 112 people; 2nd group (control) — 102
people. The study period lasted from February 2021
to February 2022.

Criteria for inclusion in the study: persons,
residents of Bukovyna, who have reached the age of
18 and older, who had preserved post-covid
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symptoms after a laboratory-confirmed case of
COVID-19.

Exclusion criteria from the study: laboratory-
unconfirmed case of COVID-19; a laboratory-
confirmed case of COVID-19, but without existing
post-covid symptoms; persons younger than 18
years.

Results

During the research, the respondents were
divided into two groups: the main one - patients with
a severe course of COVID-19, who were consulted
after the inpatient stage of the acute course of the
coronavirus infection (n=112 (male/female ratio -
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56.4% (n=63)): 47.5% (n=49)), comparative -
patients with a mild and moderate course of
COVID-19 who were consulted and treated on an
outpatient basis (n=102 (male/female ratio - 45.5%
(n=46): 54.5% (n=56)).

It was found that among inpatients there was a
significantly significant number of patients older
than 60 years old (p<0.001), whereas among
outpatients there were significantly more patients
aged 18-29, which indicates a connection between
the age of the respondents and the need for inpatient
treatment presence of COVID-19, (table 1).

Table 1. Distribution of patients depending on the treatment option for COVID-19 by age

Age Stationary (n=112) Outpatient (n=102) P
% %
18-29 3,3 41,3 <0,001
30-39 6,6 28,7 <0,001
40-49 32,8 19,2 0.030
50-59 27,9 10,8 <0,001
Older than 60 29,5 0 <0,001

For the purpose of a more detailed analysis, a
division into age categories was also carried out
depending on the gender of the respondents. It was
established that in the group of outpatient
respondents there was a significantly higher
percentage of women aged 18-29 years and men in
the age subgroup 30-39 years compared to the group

of inpatients (p <0.05) (Table 2). In the group of
inpatients, there was a significantly higher
percentage of women over 60 years of age, and the
number of male respondents in the age subgroup of
40-49 years old significantly prevailed (p <0.05)
(Table 2).

Table 2. Age categories of patients depending on the gender of the respondents (%)

Age Stationar | Outpatient Stationary, | Outpatient,
ywomen women P men men P
(n=27, (n=88, %) (n=27, %)
%)

18-29 3,5 48,3 <0,001 3,1 31,6 0,002

30-39 10,3 24,2 0,111 3,1 34,2 <0,001

40-49 20,7 18,7 0,811 43,8 21 0,017

50-59 20,7 8,8 0,083 34,4 13,2 0,011
Older than, 60 44,8 0 <0,001 15,6 0 <0,001
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Evaluating the symptoms of acute COVID-
19 (see Table 3), we established the
dependence of the growth of COVID-19 on
the course of the acute disease of COVID-19
and found out that in the main group
(inpatient) the following symptoms occurred
more frequently (p < 0.05): cough OR =2.023
[C11.105-3.703], fever OR = 6.916 [Cl 2.061-
23.204], difficulty breathing (shortness of
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breath) OR = 4.421 [2.230-8.764]. In the
comparison group (ambulatory), the following
prevailed: loss of smell OR =0.147 [C1 0.077-
0.281], fatigue OR = 0.456 [CI 0.226-0.920],
increased temperature OR =2.023 [2.061-
23.204]. It can also be observed that
symptoms such as sore throat, headache, and
muscle pain are almost equally common in the
main and comparative groups (p > 0.05).

Table 3. Evaluation of symptoms during the acute phase of the disease of COVID-19 (%)

Ne Feature Stationar | Outpatient (n=102) OR Cl
y
(n=112)

Indicators % %
1 Cough * 63,9 46,7 2.023 1.105-3.703
2 Increase in 95,1 73,7 6.916 2.061-23.204

temperature *

3 Difficulty 78,7 45,5 4.421 2.230-8.764

breathing*
4 Pain in the throat * 21,3 25,7 0.781 0.386-1.579
5 Headache * 443 43,1 1.048 0.580-1.892
6 Pain in the muscles* 459 49,1 0.880 0.489-1.583
7 Anosmia * 31,1 75,4 0.147 0.077-0.281
8 Fatigue * 72,1 85 0.456 0.226-0.920
9 Diarrhea * 1,6 10,2 0.147 0.019-1.130
10 Sweating * 27,9 32,9 0.787 0.412-1.501
11 Chills * 27,9 22,2 1.357 0.696-2.648

Note: * p <0,05; # p > 0,05

We evaluated the dependence of the
manifestations of long-term symptomatic
COVID-19 and post-covid syndromes on
comorbid pathology (see Table 3). It was
investigated that in the main group there is a
higher probability of combination with
comorbid pathology than in the comparison
group (ambulatory patients). With a higher

frequency, such diseases as: coronary heart
disease (OR = 33.088 [CI 9.444-115.930]),
arterial  hypertension (OR = 13.641
[Cl 6.547-28.422]), diabetes (OR =4.755
[C11.915-11.803]), heart failure (OR = 18.504
[Cl 8.200-41.752]), obesity (OR = 4.828 [CI
2.433-9.581]). Smoking and alcohol abuse did
not show significant reliable differences.
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Table 4. Assessment of the course of post-covid syndrome depending on comorbid pathology
Ne | Feature Stationary Outpatient OR Cl
(n=112) (n=102)
Indicators % %
1 Bronchial asthma 131 4,2 3.450 1.194-9.967
2 Coronary  heart | 37,7 1,8 33.088 9.444-115.93
disease
3 Arterial 57,4 9 13.641 6.547-28.422
hypertension
4 Diabetes 21,3 54 4.755 1.915-11.803
5 Heart failure 54,1 6 18.504 8.200-41.752
6 Overweight 41 12,6 4.828 2.433-9.581
7 Smoking 31,1 25,7 1.305 0.686-2.482
8 Alcohol abuse 1,6 1,2 1.375 0.122-15.442

In the course of the study, 49 people with a
combination of comorbid pathology were also
selected and the indicators were evaluated using
Euler's circles. It is shown that the combination of
all 5 diseases was present in the 1st person. A
combination of 4 different pathologies in 6 people,
3 -in 9 people, 2 - in 21 people, one separate
pathology - in 12 people. It is also worth noting
that the combination of 3 pathologies
(hypertension, heart failure, obesity) was most
often encountered - the number of persons was 11.

Thus, prolonged symptomatic COVID-19 and
post-covid syndrome is increasingly recognized as
a new clinical manifestation in the context of
SARS-CoV-2 disease. The pathogenesis of this
syndrome is multicomponent, more than one
mechanism may be involved in the formation of
some clinical manifestations.  Long-term
inflammation plays a key role in the pathogenesis
of post-covid syndrome and may be the driving
force behind the appearance of distant
consequences of the disease [3, 16].

Therefore, the experienced acute disease of
COVID-19 often does not mean a full recovery
and causes many remote consequences from
various body systems. Taking into account the
multifactorial pathogenetic features of the
infection caused by SARS-CoV 2 (inflammation,

dysfunction of the nervous system, endothelial
damage, thromboembolism), after the transfer of
the acute phase of COVID-19, it is necessary to
conduct further monitoring of the condition of
patients in order to find out the prevalence and
level of morbidity, clinical  spectrum,
consequences and the subsequent prognosis of the
post-COVID syndrome.
Conclusions

e Among the patients who received inpatient
treatment, the vast majority were people over 40
years of age, younger men (from 40 years old)
clearly prevailed, as opposed to women (over 60).
e In persons with a severe course of COVID-19,
the frequency of symptoms of shortness of breath,
cough, difficulty breathing, chest pain is more
likely to be recorded, and in ambulatory patients -
loss of smell and fatigue.

e With greater frequency in persons treated
inpatient, such diseases as: coronary heart disease
(37.5 %), arterial hypertension (57.4 %), diabetes
(21.3 %), heart failure (54.1 %), obesity (41.1 %).
Smoking and alcohol abuse did not show
significant reliable differences.

e The combination of 3  pathologies
(hypertension, heart failure, obesity) was most
common - in 11 people (10 %).
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Ompumano. 01.09.2023 poxy
IHpuiinamo oo opyxy: 15.10.2023 poky

BAPIAHTH ITEPEBIT'Y HIOCTKOBIJHOI'O CHHAPOMY 3AJIEXKHO BIJI BIKY,
CTATI, KOMOPBIJHOCTI TA BA’)KKOCTI HEPEBIT'Y COVID-19

A — koHyenyis ma dusatin docniodxcenns; B — 30ip oanux; C — ananiz ma inmepnpemayis Oanux, D — nanucanus cmammi, E — pedazysanns cmammi;
F — ocmamoune 3ameepoicenns cmammi

AHOTAUNIA. Cepen memkanuiB YepHiBenbkoi 001acTi HEIOCTATHBO 3’ICOBaHI OCHOBHI XapaKTEPHUCTHKH,
94acToTa Ta 0COOJIMBOCTI BAHUKHEHHS TPUBAJIOTO CUMIITOMHOTO TIEpe0iry Ta MOCTKOBIAHOTO CHHIPOMY.
Meta nocaigiKeHHsI: OIIIHUTH BapiaHTH Tepediry IMOCTKOBIHOTO CHHAPOMY 3alie)KHO BiJ BIKY, CTari,
CYNyTHBOI narosorii Ta TsxkocTi nepediry COVID-19.

Marepian i merogu. BukopuCTOBYBalM Taki METOAM JOCHIKEHHS: €JEKTPOHHE aHKETyBaHHS,
eITiIEMIOJIOTTUHIH, KITIHIKO-aHAMHECTHYHNH, aHAITHYHNH Ta CTATUCTUYHUN METOMU. Y ITOCIIIKEHH] B3SIN
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yuyacTb 214 nmopocnux mauieHTiB, siki Oynu iHgikoBaHi Bipycom SARS-COV-2 (miarHo3 miaTBepkeHO 3a
nomnomoroto ITJIP) i xBopimu Ha COVID-19 pizHoro cTyneHs TsBKKOCTI Ta Oyny paHAOMI30BaHi Ha Bi TPYIH:
1-mma rpyma (ocHoBHa) BKito4ana 112 oci6 (crmiBBigHOMmICHHS 4ooBiKH/ kiHKK - 56,4 % (n=63): 47,5 %
(n=49)), rpyna mopiBHsHHs BKIoYana 102 ocoOM — MAIiEHTH 3 JISTKMM Ta CEPEAHBOTSHKKUAM IMepebirom
COVID-19, siki oTpuMyBaiH JIiKyBaiucsi aMOyJIaTOpHO (CIiBBITHOIICHHS Y0JIOBIKU/ KiHKU — 45,5 % (n=46):
54,5 % (n=56)). CratuctuuHy 00poOKYy JaHHX, OTPUMAHUX ITiJ] YaC JOCIIDKSHHS, TIPOBOIMIIH 3@ JOIOMOT OO
mporpamu IBM SPSS Statistics v26.0.
PesyabTaTu. BeraHoBneHo, 0 cepe CTaliOHAPHUX MAILi€HTIB JOCTOBIPHO BHULIOK Oyia KUTBKICTH 0cCi0
crapmie 60 pokis (p&lt;0,001), Toni sk cepen aMOyIaTOPHUX — TOCTOBiIpHO Oijbine ocid BikoMm 18-29 pokis,
IO CBITYMTH MPO 3B’S30K BiKYy PECHOHICHTIB 13 MOTpedaMu B cTaljioHapHOMY JiKyBaHHi 3 ipuBoy COVID-
19. B ocHogwiii rpymi gacrime (p &It; 0,05) Bunukanu Taki cumnromu: Kamens OR = 2,023 [CI 1,105-3,703],
muxomanka OR = 6,916 [Cl 2,061-23,204], yrpyauene auxanus (mucnHoe) OR = 4,421 [C1 2,230 - 8,764]. ¥
rpymi mopiBHAHHS nepeBaxkanu: Brpara Hioxy OR = 0,147 [C] 0,077-0,281], BrommroBanicts OR = 0,456 [CI
0,226-0,920], migsumenns Ttemmeparypu OR=2,023 [CI 2,061-23,204]. 3 OLIBIIOK YaCTOTOO
CIIOCTEPIraloThCs TakKi 3aXBOPIOBAaHHS sK: imremigna xBopoba cepris (OR = 33,088 [Cl 9,444-115,930]),
aptepianpHa rineprensis (OR = 13,641 [Cl 6,547-28,422]), nykposwuii giabet (OR = 4,755 [Cl 1,915-11,803]),
cepieBa HemocratHicts (OR = 18,504 [CI 8,200-41,752]), oxxupinns (OR = 4,828 [CI 2,433-9,581]).
BucnoBku. 1. Cepen xBopux, ski mepeOyBald Ha CTalliOHAPHOMY JIiKyBaHHI, IMEPEBaXHY OUIBIIICTh
CTaHOBWJIM Jitoau cTapiri 40 pokiB, yacTilie 3ycTpidanucsi YOJIOBIKM MOJIOAMIOTO BiKy (Bim 40 pokiB), Hik
xiaku (crapme 60). 2. B oci6 i3 Tmxkum mepebirom COVID-19 wacrimme peecTpyeThCsl MOSBA TaKUX
CUMIITOMIB SIK 3a]lyXa, Kallelb, yTPYJHCHE AUXaHHs, Oijb B TPYAHIA KIITI, a B aMOYJIaTOPHUX TAI[IEHTIB —
BTpaTa HIOXY Ta BTOMa. 3. 3 OUIBIIOI YacTOTOIO 3yCTpivYaich Taki 3aXBOPIOBAHHS SK: illleMidHa XBOpoOa
cepust (37,5%), aprepianbHa rineprensis (57,4%), mykpoBuil giaber (21,3%), cepueBa HeIOCTaTHICTbH
(54,1%), oxupinnasa (41,1%). KypiHHA Ta 3/I0BXXUBaHHSA aJKOIOJIEM HE MAaJIM CYTTEBUX IOCTOBIPHHX
BinmMiHHOCTel. 4. Haltuactimie 3ycTpivanocsi moeaHaHHs 3 TaToyorii (TimepToHiYHA XBOpoOa, cepiieBa
HEIOCTaTHICTh, O3kupiHHA) —y 11 0cib (10%).

Knrouoei cnosa: nocm-xosionuti cunopom, KOBI/]-19, komopbdionicmo

Jost uuryBannsi: Tomgopiko JIJI, Hlesuenko OC, Ilinep6enskuit OS5, Toaepika SII. OPTIONS OF THE COURSE OF POST-COVID SYNDROME
DEPENDING ON AGE, GENDER, COMORBIDITY AND SEVERITY OF THE COURSE OF COVID-19. AxryanpHi mpoGiemn cydacHOl
Mmeauiuau. 2023;12:14-21. DOI: https://doi.org/10.26565/2617-409X-2023-12-02
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POJIb MATOTEHHOI TA YMOBHONATOIEHHOI MIKPO®JIOPH, 1110
JIOKAJIIBYETHCSA B POTOTJVIOTHI B ETIOITATOT'EHE3I BTOPUHHOI'O
OCTEOAPTPO3Y

A — xoHyenyis ma ousaiin docniodcenns; B — 30ip oanux;, C — ananiz ma inmepnpemayis danwux, D — nanucanns
cmammi; E — pedazysanns cmammi, F — ocmamoune 3ameepdsicenns cmammi

AHOTALIS. Benuky yBary 10 mpoOneMu BTOPMHHOIO OCTEOApTPO3y BUKIMKAHHUX —Pi3HUMH
MikpoopraHizMamu Ta rpudbamu poxy C. albicans, moB's3aHi 31 3HAYHIM 3POCTAHHSM Ta MOMIAPEHICTIO X y
BCHOMY CBITI Cepe/l HaCeJIeHHS Pi3HUX BIKOBUX T'PYIL, BUCOKOK THMYACOBOIO Ta CTIHKOIO HEIpaIe3aaTHICTIO.
OpHovacHO TpobieMa iMyHOMATONOTi] Y TMaToreHe3l BTOPHHHOTO — OCTE0ApTPO3y AaKTUBHO BHBYAETHCS.
Po3BuHEHUIT IMyHOIIATONOTIYHMI MTPOIIEC 1IyKOBAaHHI MTATOTCHHOKD Ta YMOBHOIIATOTEHHO MIKPO(IOpOIO B
CyTrII000BOMY XPAIIli Ta CHHOBIaNIbHIM O0OJIOHII € OCHOBHUM Y JE€TeHEPATUBHOMY PYyHHYBAaHHI CyTJIIO00BOTO
XpsILa.

MeTa. BU3HAYUTH POJIb ATOTEHHOI T YMOBHONATOTEHHOT MIiKPO(IIOPH, 10 JOKAIII3y€EThCS Y POTOTIIOTI
B €TiONATOTeHe31 BTOPHHHOTO OCTE0apTPO3Yy.

Martepiaiu Ta MmeToau gocaimkenns. O6crexxeHo 65 marieHTiB BikoM Bix 19 10 45 pokiB, siki epedyBam
Ha cranioHapHoMy JikyBaHHI B Artz Klinic micto XapkiB 3 MprUBOJY BTOPHHHOTO OCTEOApTPO3y KOJIHHOTO
cyrno6a. JliarHo3 BcTaHOBMIOBaNM 3rigqHO 3 MixkHapomHoto Kinacupikarieto xopod 10-ro nepernsany (MKb-
10) — M18.1. JIyst mpoBeAeHHS TOCIIKEHHS BiIOUpAIIHCS MAIIEHTH, SIKi MAfOTh B aHAMHE31 BHCOKY JacTOTY
CYIYTHIX TaTOJNOTiil pOTOTTIOTKU: XpoHiuyHUH ToH3wiT — 48 (73,8%), anrinm — 32 (49,2%), dapunritu — 34
(52,3%), raiimoputu — 13 (20) %), otutu — 9 (13,8%) eTionoriro SKMX BH3HAYalOTh I'PAMIIO3UTHBHI Ta
rpaMHeTaTHBHI MIKpOOpraHi3Mu. Y BCiX XBOPHX IPOBOAMIA MiKPOOiOIOTIYHE JOCHIIKEHHS Ma3KiB i3 3iBa, a
y 24 XBOpHX POBOAMIIN MiKpPOOiOJIOTiHHE OCTIPKEHHS CHHOBIAILHOT P1IMHM, SIKY Opaiy Ha TOCTIKEHHS 10
NPOBEACHHS BHYTPINIHBOCYTT000BOT  Tepamii. OTpuMaHi JlaHi CTaTUCTHYHO OOpOONHCS —UIISIXOM
BHUPaxXOBYBaHHS CEPEIHBOT apHUPMETHIHOI Ta ii TTOXUOKH.

PesyabtaTu. IIpencrasieni cydacHi ysBJICHHs PO BTOPHMHHHUK OCTEOApPTPO3 BHKIUKAHUKI E€TiONOrTYHO
3HAYYILOK MaKpo®IOPOI0, IO EPCUCTYE B POTOMJIOTII 1 B pe3y/IbTaTi OPraHOTPOITHOCTI Yepe3 BKITFOUCHHS B
CBOIO CTPYKTYPY MIMIKPYIOUMX aHTHUTEHIB CYrJII000BOTO Xpsllia Bifirpac MpOBIIHY poJib y Jerpaiarii
Cyr71000BOT0 Xpslia Ta Cyrii000BOi CyMKH, IIEPEBOSIYM ATOIOTIYHUH POLIEC Ha ayTOIMYHHY OCHOBY. Takunit
MiIXiJ JIO3BOJISIE PO3POOWTH paHHIO IMYHOMIarHOCTUKY, IIPOTHO3 3aXBOPIOBAHHS Ta IPOBEICHHS
IMYHOKOpPETYIo4oi Teparrii.

BucnoBku. Ilatorenna Ta yMoBHONIaTOreHHa MiKpogJopa IepcucTyroya B POTOTJIOTL XapaKTepU3yeThCs
OpPTraHOTPONHICTIO (CIUIBHICTIO JIIOTONICaXapyIiB Ta TIIIKOMPOi/IiB) IACHTHYHUHA y 30yAHHUKA 0 KIIITHHHO-
TKaHUHHUX CTPYKTYP CYTII000BOTO XpsIlia Ta CHHOBIAILHOT 0OOJIOHKH 1 4epe3 MiMiKpYIO4i aHTUTEHH MOJTYITIOE
IMYHHY BiZITIOBi/Ib.

Knwuosi cnosa: emopunnuil 0ocmeoapmpos, 2pamMnO3UMUEHA Md 2SPAMHE2AMUSHA MIKpo@iopa
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Beryn

Bemuky yBary 10 mpoGieMu BTOPHHHOTO
ocreoaptpody (OA), BHUKIMKAaHUX PI3HUMH
MikpoopranisMamu Ta rpudbamu poxy C. albicans,
NPHIUBIIOTH Y 3B°A3KY 31 3HAYHUM 3POCTaHHSM Ta
normpeHicTio OA y BCbOMY CBITI Cepel HaceNIeHHSI
PI3HHX BIKOBHX TPYI, BUCOKOIO THMYacOBOIO Ta
CTiIHiKOI Hemparie3iaTHicTio. HaiOinbin Brcoka
gacrora OA  xapakTepHa Ui KOJIHHOTO,
KYJIBIIIOBOTO, JKTHOBOTO CYIII00iB.
3axBoproBanicth Ha OA B VYkpaiHi CTaHOBHTH
497,1, mommpenicte — 2200,6 Ha 10 THCIY
HACEJICHHSL.

3a BropunHoro OA, 1mpu SKOMY YITKO
IPOCTEXKYETBCS  3B'I30K PO3BUTKY CYIJIO00BOTO
ypaKeHHA 3 TEBHUM IH(QEKIIHHUM [O0YaTKOM
(Mikpooprauismm,  Bipycw, Tpubu Ta  iH.),
CyrJIOOOBHI CHHIIPOM Yy BHIVIIII apTpairii abo
MEPEXIAHOTO apTPUTY (TIOTAPTPUTY) MOKE TIO CYTI

CYIIPOBOIKYBaTH Oyb-sKe 1H(eKiiHe
3aXBOPIOBAHHS,  OCOONMBO B TOCTPOMY
JIMXOMAHKOBOMY TEPIO/I.

YV pa3i ypaxeHHS CyrI00iB TIOCTa€E  SIK

BTOPUHHHM, JIOJIaTKOBUM O3HAKA 3araJbHOro
3aXBOPIOBAHHS, 3 IIPUBOLY SIKOTO XBOPHH JIKYETHCS
B iH(eKUiifHOMY cTarioHapi.

['oBopsium X MPO BTOPHHHHUI OCTEOAPTPO3,
TIOB'SI3aHUI 3 €TIOJIOTIYHOIO POILTIO
MIKPOOPraHi3MiB  SIK OCHOBHOT'O  TPUT€HHOT'O
(bakTopy y mopasli Cyrjo0iB, TOIl CyIJIOOHA
CHUMITTOMATHKA € CAMOCTIHIM TIPOIIECOM. Y TaKHX
BUMAJKAX BXIJHAMHA BOPOTAMH HalJacTiiie
BUCTYIAIOTh TPAMITO3UTHBHI Ta TpaMHEraTHuBHI
MIKpPOOpTraHi3MH, 1110 KOJIOHI3YIOThCSI B POTOIJIOTLI,
a TaKOXK KUIIIEYHHKY 1 cedocTaTeBiil cuctemi [1].

VYpaxkeHHst cyryo0iB, OOYMOBIEHE MPSIMUM
NOMAJAHHAM ~ MIKPOOPTaHi3MiB 3 Oyab-SIKHX
NEPBUHHUX BOTHUIL, TPH BIIKPUTIH TpaBmi
cyroba abo reMaTtoreHHMM Ta JIiM(OreHHUM
nusixoM. Etionoriuanmu akropamu MOXyThb OyTH
PI3HOMAHITHI MIKpOOH, ajie Ha TepIIoMYy MiCLi
CTOSITh cradiJIOKOKOBA (Staphylococcus

letyago@Kkarazin.ua,

epidermidis et  aureus),  CTpENTOKOKOBA
(TeMOJIITUYHKMI CTPENITOKOK TPyNmu A, 3eleHHui
CTPENTOKOK) 1H(EKIist Ta TpaMHEraTHBHI MIKpOOH

(Escherichia colise Proteus; llei, Aeromonas
hydrofhila).

Pesynbratu YHCIICHHUX KJTIHIYHUX
€KCIIEPUMEHTAIBHIX Ta J1a00paTOpHUX
JNOCII/DKEHb  TOKa3yloTh, II0  €TIONIOriYHa
CTPYKTYpa POTOTJIOTKH IIPEICTABIEHA MOHO- TaK i
noidIoporo 3a y4acTio MaTOTCHHMUX,
OIOPTYHICTUYHHX Ta canpogiTHIX
MIKpOOpraHi3MiB, y TOMY 4YHCIl aepooiB,

(akynpTaTUBHUX Ta OOJIraTHUX aHaepoOiB cepern
OakTepiii, a TakoX pi3HUMH Bipycamu. Taka
pI3HOMAaHITHA ETIOJIOTIYHA CTPYKTYpa BHUBOJIHTH
3aXBOPIOBAHHS POTOIVIOTKH ((DapWHTIT, TOH3WIIIT,
JIAPUHTIT Ta iH.) B O3PSI iHPEKIIHO-aIepTiaHIX
3aXBOPIOBAaHb XapaKTepU3yroun ix SIK
JTUCOIOTUYHUM TIpoliec 3 OOKYy MIKpONEeH3axy
POTOITIOTKH 3 (POPMYBaHHSIM IMyHOIE(HILIUTHOTO Ta
QJIEPTiYHOTO CTaHy, CHUCTEMHOTO Ta MICIIEBOTO
BIUIMBY 010J10TTYHOT ipUpoau [2].

[Tpu oMy B psizil TTOBIZIOMJICHb JTOBOJTUTHCS,
10 MIKPOOPraHi3MM, IO €TIONOrYHO OepyTh
y4acTh y PO3BHUTKY MATOJIOTI] POTOTIIOTKU, MAlOTh

«OCOOIIBY» BIPYJIETHICTb, BKJIFOYAIOUU
OPraHOTPOIHICTb 30yHHUKA, 110 XapaKTEePU3YETHCS
CMUTBHICTIO AQHTUTCHHUX CTPYKTYp

(sTimomnonicaxapyIiB 1 TTIKOMPOTEIiB) OJHOTUITHHX
JI0 KJIITHHHOTKAaHUHHUX CTPYKTYp XpAILIB Ta
00070HOK ~ cyrio0iB. Lleil maroreHHMi TpomizM
00yMOBJICHHI 32 paxXyHOK TpPUJI0AHHS aHTWUTEHIB

MIMIKpIi.

Ocob6mmBocTi €TIOJIOTTYHOT CTPYKTYypHU
pPOTOIJIOTKM Ta  Cyryo0iB, OlonoriyHux T1a
ITaTOTE€HHUX BJIaCTUBOCTEN MOTEHIIIHHUX
30y/IHUKIB, IPU3BOUTH /IO BUCHAKEHHS (haKTOPIB
HecreM(pIuHOi ~ PE3UCTEHTHOCTI,  PO3BUTKY
IMyHOZIE(ILIUTHOTO CrTany B cHucTemMax

IMYHOJIOTIYHOTO 3aXHCTy POTOTJIOTKOBOTO KUTBIIS
Ta cyrno6a. Po3BuTok iMyHOAE(IIMTHOTO CTaHy B
3HAYHOMY BIJICOTKY BHMAJKIB TPH3BOIUTH JIO
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XpoHi3allii mporiecy 1 Ha paHHix cTaisx OA Ha T
BIUIMBY TaTOTEHHOI Ta YMOBHOIATOI€HHOI (JIOpH
npotikae 6e3 ab0 MaJIOCUMITTOMHO, III0 CTBOPIOE
YMOBH IS  TOJAIBIIOTO  MPOrPECYBaHHS
MATOJIOTIYHOTO TIPOIIECY Ha KIITHHHOTKAaHWHHHX
CTPYKTYpaXx KICTOK, & TAKOX TPY/IHOILI JTsl PAHHBOL
marHocTukd.  IIporpecyBaHHsS — MATOJIOTIYHOIO
MPOIIECY B CYrao00ax MPHU3BOAUTH 10 3aMIIICHHS
KJTITHHHO-TKAaHHUHHHUX CTPYKTYP cyrioba
CIIOJIyYHOKO TKaHUHOIO Ta X pyHHYBAaHHSL.

[Tpu 1bOMY, TTYCKOBUM (HaKTOPOM Y PO3BUTKY
BropuHHOro OA  BHCTYNalOTh MATOTeHHI Ta
YMOBHOITaTOI€HHI MIKPOOPIaHi3MH, OCOOJIMBICTIO
SKHX € 3HIDKEHHI [OTEHI[al THIMHOCTI, IO
XapaKTepU3yeThCsl HIBEITFOBAaHHSIM aHTUTCHHOTO
CTUMYNly, IO  WAe  3-[a  aJeKBaTHOTO
IMYHOJIOTIYHOTO KOHTPOJIIO 4epe3 BMICT y CBOIM
CTPYKTYpi MIMIKpYIOUMX aHTHreHiB. OcTaHHE
BU3HAYaE PO3BUTOK Y Cynio0ax XpOHIYHOIO
NPOTYKTUBHOTO 3aITJICHHS, [0 XapaKTePU3YEThCS
MOBUTGHUM 3aMICHUM PO3POCTaHHSIM  CIOIYYHOL
TKAHMHA 33 PaXyHOK KJIITUHHO-BOJIOCHUCTOL
Tpancdopmariii  ¢GiOpobIacTiB 3 YTBOPEHHSIM
MIKpoocepeIKiB Hekpo3y [3].

OnmHOYacHO  CEKBECTPOBaHI  AHTHIEHH B
ocepenkax MIKPOHEKpO3Y 1 MIMIKPYIOUi aHTUTCHH
MIKPOOPraHi3MiB, 110 YTBOPUIIUCS TPH JAECTPYKITii
KITITHHHO-TKAaHWHHUX ~ CTPYKTYp  CHHOBIQJIBHOL
BUCTIJIKH, CYIJIOOOBOTO  Xpsillfa, IHIYKYIOTh
IMYHOIIaTOJIOTIYHMI TpolLIeC, Ta NEepeBOTy HOro Ha
ayTolIMyHHUI Tiporiec. B ymoBax HakomM4eHHs
3HAQYHOI KUTBKOCTI ~ayTOAHTUTUT 3 HHU3BKUM
adiHiTETOM Ta KOOPIMHALIMHUX pO3NagiB Yy
CHCTEMI KIITMHHOTO IMYHITETY 3aKOHOMIPHO
HPU3BOAUTS JI0 3pHBY IMyHOJIOTTYHOTO KOHTPOJTIO B
CHCTEMI CTPYKTYp CYIJIOOIB Ta TPOTrpPECyBaHHIO
ayTOIMyHHOTO KOMIIOHEHTY NpH BTOPUHHOMY
OCTE0apTpo31  IHIIIHOBAHOTO TMATOTEHHOI Ta
YMOBHOIIATON€HHOIO MIKPO(IIOPOIO.

Merta pod0oTH — BU3HAYUTH POJIb HATOI€HHOI Ta
YMOBHOMATOI'€HHOL MikpoduiopHy, 10
JIOKATI3YETHCSI Y POTOMJIOTIII B €TiOMaTOreHesi
BTOPHHHOTO OCTE0apPTPO3Y.

Marepian Ta meToau

Hamu mpoBeneno oOcTexkeHHs 65 mMarfieHTiB
BikoM Bif 19 nmo 45 pokiB, ki mepeOyBaiu Ha
craijioHapHoMy JiikyBaHHi1 B Artz Klinic (M. XapkiB)
3 mpuBoAy BropuHHOro OA KOJIHHOTO Cyriooa.
JliarH03 BCTaHOBJIOBAM 3TITHO 3 MiKHAPOIHOIO
kinacudikariero xsopod 10-ro nepermsimy (MKb-
10) — MI18.1. [lnst mpoBemeHHs JOCIIDKEHHS
BiIOMpaiiCsl TMAIEHTH, SKI MAarOTh B aHaMHE3I
CYITyTHIO TIaTOJIOTII0 POTOTJIOTKU:  XPOHIYHHUIMA
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Tor3wtiT — 48 (73,8%), anrinm — 32 (49,2%),
dbapunritu — 34 (52,3%), raiimopurti — 13 (20) %),
ottt — 9 (13,8%), eTionorito SKUX BU3HAYAIOThH
IPaMITO3UTHBHI Ta rpaMHEraTuBHI
MIKpOOpraHi3MH.

VY BCiX XBOpHX MPOBOAMIN MIKpOOiONOTivHE
JIOCI/DKEHHSI Ma3KiB 13 3iBa, a y 24 XBOpuX
NPOBOJIA ~ MIKPOOIONOTTYHE  JOCHIKCHHS
CHHOBIIBHOI PIZIMHU, Ky Opaii Ha JOCIHKSHHS
JI0 TIPOBEZICHHS BHYTPIIIHOCYITIOOOBOI Tepartii.
3a0ip CHHOBIAIGHOI pIIMHA TPOBOIWIA Yy
CIIeLiaTi30BaHOMY TIPUMIIICHH] 3 JOTPHMaHHSAM
NpaBWl  aceNTUKM Ta  AHTHCENTHKU 03
MONePEIHhOI  MICIIEBOI  aHEecTe3ll,  OCKUIbKH
HOBOKAiH pYyHHYE XPOMATHH KIITHHHUX sIIEp,
CTEPWIIHHOIO TOJIKOI0. Cyriio00BY piuHy 30Mpasiv
y TpU TPOHYMEpPOBaHI MpoOipku. Y mepIry
CTEpWIbHY TIPOOIPKY BMIIIYIOTh CHHOBIAIBHY
PIIMHY 7151 MIKPOOIOJIOTTYHOTO  KYJIBTYPaIbHOTO
JOCHI/DKEHHS;, Y JpYyry TpoOipKy 3 IOJaBaHHAM
AHTHKOATyJISIHTY HaOUPA€EThCsl CHHOBIAIIbHA P1AMHA
TUIst iIPaxyHKy LIUTO3Y, MIPOBEICHHS
LIUTOJIOTTYHOIO Ta 0aKTEePIOCKOMIYHOTO
nociipkeHHs. CHHOBIAIBHY pivHY, HaOpaHy B
TPETIO MPOOIPKY, 3aCTOCOBYIOTh JIS IIPUTOTYBAHHS
HATUBHUX TIPETIAPATIB 1 3HAXOPKEHHSI KPUCTAIIB 1
POTOIIUTIB.

[lepBuHHMIT TIOCIB TIPOBOIMBCS OIS <UTDKKA
XBOPOr0», OTPHMMaHWM MaTepian 3aHypIOBAIA Y
CTepWIbHI  TPOOIPKH 13  CEPIEBO-MO3KOBHM
OynbiioHOM, BupoOHHIITBa Bio-Rad (Dpamiris). Yei
MOJAIbII  JOCHIKEHHS 100 BHAUICHHS Ta
ineHTH(iKalil 3AIACHIOBAIM 3 BUKOPUCTaHHIM
3araJIbHONPUHMHATUX BITYM3HSHUX Ta 3apyOLKHHX
metomuk. [IpoGu 3 oO3HaKamu 3pOCTaHHSA B
npoOipkax 13 CepLEeBO-MO3KOBUM OylIbIiOHOM
MePeCiBAINCH Ha IOKOIAJHHUN 3 MOMIBITAMIHHOIO
JI00ABKOIO arap KOJTyMOIMCHKHIA 13 KPOB'IO OapaHa
5%, xpomorenHe cepenosuiie UriSelect 4 (Bio-
Rad, ®panuis). BusHaueHHs 4YyTIMBOCTI JI0
aHTUOAKTepialbHUX  TpenapariB  MPOBOIMIN
MetofoM JMdy3ii B arap 3 BHUKOPHUCTAHHIM
CTaHJAPTHHUX JIMCKIB Ta cepeoBuiia Mioiepa-
XintoHa. InenTudikamis BUAUICHHX KYJIBTYp
NPOBOJIMJIACS METOJIOM  Mac-CIEKTpOMETpii  Ha
npunazni Vitek MS (Biomerieux, ®pamiris).

[lin wac  TpoBemeHHS  JOCHIKEHHS
JIOTPUMYBAJIMCh TIPUHIIUIIB OIOETUKH Ta BUMOT
3aKOHO/IABCTBA II0JI0 MPOBENICHHS 0I0METPHUHHX
nociipkens: Koneruryiia Ykpainu (1996), Ocaos



y4acTi
MIKpOOpraHi3mMiB B

ISSN 2617-409X

3aKOHOJIaBCTBA YKpaiHU IIPO OXOPOHY 3/10pPOB’S
(1992).

Pe3ysbTaTu Ta ix 00roBopeHHst

IIpoBeneHi MiKpoOiOIOTiYHI JOCIHKEHHS Y 62
xBopux 3 BropuHHUM OA Ma3kiB i3 3iBa Ta
cyrinoboBoi  pimmHM.  HaiiOinpmia — yacTtoTa
MIKpPOOpraHi3MiB BHJIUICHHX 13 3iBa Mpe/CTaBlIeHa
rpamMno3utrBHOO ¢uoporo — 23 (35,4%) Ta ix
acomiamii — 5 (7,7%), rpudbu poxy C.albicans
npencrasieHi — 3 (4,6%). I'pamueratusHa ¢uiopa
npenacraieHa — 18 (27,7%) kymbTyp Ta iX
acoIliarii 3 rpaMIIO3UTUBHUMH MIKpOOpPTraHi3MaMH
— 16 (24,6%)).

Y cuHOBIUTBHIM pimuHI Yy 24  XBOpHX
MiKporeizaxx OyB TPENCTaBICHMA THUMH XK
MIKpOOpraHi3MaMH, SIKi MaJIU MiCIIe B Ma3Kax 13 31Ba
y JTAHOTO KOHTHHIEHTY XBOpHX. | paMIo3uTuBHI
Mmikpoopranismu cknam — 8 (33,3%), acomiariii
TPaMITO3UTHBHHX 3 TPaMIIO3UTHBHIMH
MiKpoopraisMamu He BuciBaiacs (tadbm.  1).
[IpuBepTrae yBary HasBHICTb y CyrJI000Bid pimuHi
KyJbTYp TpaMHEraTUBHHUX MIKpPOOpraHimiB — 7/
(29,2%) Ta ix acomiamiii 3 TPaAMIIO3UTHBHOIO
Mmikpoduioporo — 6 (25,0%), a Takox BHUCIBaIUCS
rpudu poxy C.albicans — 3 (12,5%).

CriHKM MIKpOOpraHi3MiB BHUJIUICHHX 13 3iBa 1
CHHOBIJIGHOI PIIMHM KpIM MypeiHy, MICTSTh
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CYIIyTHI KOMIIOHEHTH, SIKi Yy PpI3HUX BHJIB
MIKpOOpraHi3MiB MalOTh 37IaTHICTb BapitOBaTH
CBOIM CKJIAJIOM. N TPaMITO3UTUBHUX
MIKpOOpraHi3MiB OCHOBHUMH CYIYTHIMH
KOMITOHEHTAMH € TOJIIMEpHI PEUOBHHH, 3a3BHYAil
CKJIQJIHIM YMHOM BIUICTCHI B MYPETHOBY MEPEKY.
JlaHi MIKpOOpraHi3Md MAarOTh TPU THUIM TaKHX
CYNyTHIX moJimepiB: 1) TEHXOEBI KUCIIOTH, 2)
ToTicaxapuIF; 3) MOMIMETITH/IH.

TeiixoeBi KHCJIOTH, TIOJTiCaXapH/IH,
HOJINENTHN KIITUHHUX CTIHOK IPaMITO3UTHUBHHX
MIKpOOPIaHi3MiB MarOTb AHTUTCHHY AaKTHUBHICTh
010 CTPYKTYP POTOITIOTKH 1 CYriI000BOTO XPSIIIa,
Cyri060Boi 000;10HKH. CTIHKM TpaMHETaTHBHUX
MIKpPOOPraHi3MiB, TaK SIK 1 TPAMITO3UTUBHI, MiCTSITh
OUTbIlIe CYMyTHIX KOMIIOHEHTIB, BIUICTEHUX Y
MypeiHOBy Mepexy. Lli KOMITOHEHTH SIBJISIOTH
00010 MOJTIIENTH TN, TTIIKOIPOTEiH,
JMOTIOiCaXapH, CTPYKTYpa SKHX OHOTHITHA JI0
TAKUX )K€ KOMIIOHEHTIB CYyrJI000BOTO Xpsia Ta

CyrIo00BOi  000NOHKK. Bcl 1M KOMITOHEHTH
HAJIJISIIOTh KITITHHH rpaMHEraTUuBHUX
MIKpOOpPraHi3MiB CKJI/IHOIO AQHTUTCHHOIO
CeruQiuHICTIO BU3HAYAIOYH MIEPEXPECHO

pearyroTb Ha CTPYKTypax XpsIIOBOl TKAHWHHU
CyrIIO0iB.

Tabnuya 1. Budosuii ckiad MiKpoopeanizmis, 6ulilenux i3 3i6a ma cy2no0060i piOuUHU ) XBOpUX 3

ocmeoapmpo3om

Table 1. Species composition of microorganisms isolated from pharynx and joint fluid in patients with

osteoarthritis

MikpoopraHi3mu Ta ix acomiaiii, %
) ) ) L MikpoopraHi3Mu, BUJIIJICHI i3
. . MleOOpFaHISMI/I, BHUILJICHI 13 31Ba .
MikpoopraHizMu cyry1000BOi piIHU
n=~65 n=24

a0c. % aoc. %
S. aureus 9 13,8 3 12,5
S. haemolyticus 4 6,2 3 12,5
S. saprophyticus 5 7,7 2 8,3

S. pyogenes 5 7,7 - -
E. coli 4 6,2 3 12,5
Ps. aeruginosa 8 12,3 4 16,7

Pr. mirabilis 6 9,2 - -
C. albicans 3 4.6 3 12,5

S. aureus + S. pyogenes 5 7,7 - -
S. aureus + E. coli 6 9,2 2 8,3
S. aureus + Ps. aeruginosa 7 10,8 4 16,7

S. aureus + Pr. mirabilis 3 4.6 - -
VYcporo 65 100 24 100

CripHUM THTAaHHAM B OIHII €TiOJOTIYHOL
MaTOTEHHUX 1  YMOBHONATOTSHHHUX
eriomarorenesi  OA

KOJIIHHOTO Ccyrjo0a CiiJi BBaXaTW HEOOXITHICTh
MOJIOKEHHS TIpO Te, IO IMyHHA BIATOBIAbL
OpPTaHOTPOIMHO TPOSBISIETECA Y

BIJTHOIIIEHH]
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KJIITHHHOTKAHUHHUX  CTPYKTYp  CYIJI000BOTO
Xpsia 1 CHHOBiaNbHOI BHUCTUTKH. (OYEBUIHO,
MO3WTUBHY BINOBIIh HAa 1€ NUTAHHS MOXKHA
OTPUMATH, CIIUPAIOYNCH HA JOCATHEHHSI Cy4acHO1
MikpoOioyiorii  Ta  IMyHOJIOTii  BHBUYCHHS
OPUHIUINB  ajanTanii  MIKpOOpraHi3MiB  Ta
BIpYCIB J10 Tapa3uTyBaHHs B OpPraHi3Mi Ta B pPsIi
MOJANBIINUX JOCTIKEHb OylIo JOBEICHO, IO
edexT 00J1iraTHOTO Mapa3uTyBaHHS
MIKpOOpraHi3MiB Ta BIpYCiB 3HAYHOIO MipOIO
3aJIOKUTh B 3JaTHOCTI BapilOBaTH CBOIM
AHTUTCHHUM CKJIQJIOM Yy IJIaHI 3 aHTUTCHAMH
NEBHUX OpraHiB Ta TKAaHWH  OpraHi3My
rocroaapsi. BHacmioKk [bOro MEPCHCTYIOYi B
OpraHi3aMi  MIKpOOpPraHI3MH BHUXOIATH  3-Tif
aJICKBaTHOTO  IMYHOJIOTIYHOTO  KOHTPOJIIO i
MAalOTh CEHCUOTI3yI0unii e(heKT i3 MOMpPaBKOIO Ha
AHTUTCHHI KOMIIOHCHTH, OJIHOTHUITHI
KJIITHHHOTKAHUHHUM ~ CTPYKTypaMm Xpsia Ta
CUHOBIQJIEHOT BUCTHIIKH.

Hapemri, He0OXigHO BiAMOBICTH HA MUTAHHS

070  OOIPYHTYBAaHHS  €TIONOTIYHOI  poui
MIKpOOpTaHi3MiB, IO  TEPCUCTYIOTb  Ha
CTPYKTypax POTOTIIOTKH, Ha0yBalOTh

MIMIKpIpyIOUi aHTUTEHH, OJHOTUIIHI AaHTUTCHAM
KJIITHHHOTKAHUHHUX ~ CTPYKTYp  CYyIJIOOOBOTO
XpsIia i CHHOBiaJIbHOI 00osioHkH. Llelt penomen
HOSICHIOETBCS THM, IO B YMOBaxX TPHUBAJIOTO

NEPCUCTYBaHHS B 30H1 1H(}IKyBaHHS,
BIIJaJICHOTO  BIA  Cyrjao0iB  (MHUTIAIUKH,
mimboinHe  Kidblle — TJIOTKH,  3iBa)  aje

HAOMMKEHOT0 3a OJHOTHUIIHICTIO XIMIYHOI Ta
AQHTUTeHHOI OpraHizalii MPOMIKHOI CIIOJIy4HOT
TKaHUHU (MaKpOOpraHi3Mu, BipycH) HaOyBarOTh
y CBOEMY AaHTUT€HHOMY CKJIaJi KOMIIOHEHTH,
OJIHOTHMIIHI ~ CKJIQAy TMPOMDKHOI  CHOJIYYHOI
TKaHUHM JJAHOT'O OpraHy abo cucrtema.

TakuM 4yuHOM y 3B'3Ky 3 OJHOTHUIIHICTIO
XIMIYHOI Ta aHTUTEHHOI OpraHizauii MPOMiXKHOT
CIOJyYHOI TKAaHUHU POTOIJIOTKH Ta CYIio0iB

Cnucok Jgireparypu:

1.Lacey J. Favazzo , Honey Hendesi , David A.
Villani The gut microbiome-joint connection:
implications in osteoarthritis. Curr Opin Rheumatol,
2020 Ne 32. C. 92-101.
DOI:10.1097/BOR.0000000000000681

2.Cmisa C. I, T'ycak C. P. Centuynuii apTpwr.
TepHOMiNbCHKUI HaLlOHAJIBHUI MeIUYHAN
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(cyrno0GoBOTO Xpsila Ta CHHOBIAJIbHOT BUCT1JIKH )
mif IMyHOJIOTIYHUH KOHTPOJIb 3aKOHOMIpHO
MOTPAIUISIOTh  KJIITHHHOTKAHUHHI  CTPYKTYPH
XpsIa Ta CHHOBIATBHOT 000JIOHKH.
OcoOnuBicTIO  eTiojoTiyHOrO hakropa Ta
IMyHONIATOJIOTIYHOTO TPOIECY IPU BTOPHHHOMY
OA KOJIIHHOTO Cyrio0a € ayTOIMyHHUH IMPOIeC

HOB'A3aHUM 3 MepexXpecHOpearyrounMu
peakiisaMu 3 KJIITUHHOTKAHUHHUMU
CTPYKTypamMu CyTrJI000BOTO Xpsia Ta

CHUHOBIaJIbHOT 000JIOHKH, a TAaK0X 3 MypETHOBOIO
MEpEKEI0 3 OIHOI CTOPOHU 1 3 Jpyroi yepes
MIMIKPYIOYl aHTHTCHH IIUX MIKpOOPTraHi3MiB,
npua0aHNX B KIITHHHOTKAHUHHUX CTPYKTypax
POTOTJIOTKH NP TPUBAIOMY MepcucTyBanHi. Le
BHU3HAYa€ OCOOJMBOCTI Ta CHHEPTiYHHNA e(eKT
ayTOIMYHHOTO TPOIIECY Y CTPYKTYpax Cyrio0iB.

BucHoBku:

1. MikpoopraHi3Mu, 110 €TIONOTiYHO OepyTh

ydyactb B iHOykmii  BropumHHOTO — OA,
XapaKTePU3YIOTHCS OPraHOTPOIHICTIO
(criTbHICTIO JinonoJicaxapuiiB Ta

TJIIKOMPOTEiiB) 1AEHTUYHHUX Yy 30yJHHKA Ta
KIIITUHHO-TKAHUHHUX ~CTPYKTYp CYTJI000BOTO
Xpslla Ta cyriao00Boi 000TOHKH.

2. OcobmuBicTi0O MiKpO(hIOpH BTOPUHHOTO
OA, mo Oepe yuacThb B eTiomaroreHesi, € ii
3IATHICTH MPUA0AHHS MIMIKPIpyIOUUX aHTUTCHIB
Ta  MOIYJALIS IMYHHO{ BIJIIOBIIl 3a
TYMOPQJIFHOIO ~ Ta  KIITHHHOK  JIAHKAMH
IMYHITETY.

3. ®a3HiCTh IMYHOIIATOJIOTIYHOTO MPOIIECY 3a
paxyHOK HepexpecHo pearyroumnx Ta
MIMIKPYIOUMX aHTUT€HIB NMpU BTOPUHHOMY OA,
SKUW PpO3BUHYBCS Ha Tl TMAaTOTeHHOI Ta
YMOBHOIIATOT€HHO1 ~ MIKpO(JIOpH, JT03BOJIUTH
po3poluTH H1AX0IU hi (o) pPaHHbBOI
IMyHOZ1arHOCTHKH Ta OOIPYHTYBATH BKJIIOYEHHS
0 TPOTOKONY JIIKYBaHHS 1MYHOKOPETYIHOUHX
Ipernaparis.

yaiBepeureT iM. 1.51. ['opbauescrkoro, 2020. Ne 82
4). C. 1644-1648. DOl:
10.32471/rheumatology.2707-6970.82.15770

3.lIupobokoBa B. II. Menuuna wmikpoOGiosoris,
BIpYyCOJIOTisl Ta IMYHOJOTIS : HMIPYYHUK IS CTYI.
BHIIMX MeJ. HaBy. 3akianiB. Binuuns : Hosa Kaura,
2021. 920 c. : in. ISBN 978-966-382-874-9
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ROLE OF PATHOGENIC AND MENTALLY PATHOGENIC MICROFLORA, WHICH
ARE LOCALIZED IN THE OROTOPHARYNX IN THE ETHIOPATHOGENESIS OF
SECONDARY OSTEOARTHROSIS

A — research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D —
writing the article; E — critical revision of the article; F — final approval of the article

ABSTRACT. Much attention is paid to the problem of secondary osteoarthritis caused by various
microorganisms and fungi of the genus S. albicans, associated with their significant growth and prevalence
throughout the world among the population of various age groups, high temporary and permanent disability.
At the same time, the problem of immunopathology in the pathogenesis of secondary osteoarthritis is being
actively studied. The developed immunopathological process induced by pathogenic and opportunistic
microflora in articular cartilage and synovial membrane is the main factor in the degenerative destruction of
articular cartilage.

Goal. to determine the role of pathogenic and opportunistic microflora localized in the oropharynx in the
etiopathogenesis of secondary osteoarthritis.

Research materials and methods. 65 patients aged from 19 to 45 years, who were undergoing inpatient
treatment at Artz Klinic, Kharkiv, were examined for secondary osteoarthritis of the knee joint. The diagnosis
was established according to the International Classification of Diseases of the 10th revision (ICD-10) -
M18.1. Patients with a history of a high frequency of accompanying pathologies of the oropharynx were
selected for the study: chronic tonsillitis - 48 (73.8%), tonsillitis - 32 (49.2%), pharyngitis - 34 (52.3%),
sinusitis - 13 (20) %), otitis — 9 (13.8%) the etiology of which is determined by gram-positive and gram-
negative microorganisms. All patients underwent microbiological examination of throat swabs, and 24
patients underwent microbiological examination of synovial fluid, which was taken for examination before
intra-articular therapy. The obtained data were statistically processed by calculating the arithmetic mean and
its error.

The results. Presented modern ideas about secondary osteoarthritis caused by etiologically significant
macroflora persisting in the oropharynx and as a result of organotropy due to the inclusion in its structure of
mimicking antigens of articular cartilage play a leading role in the degradation of articular cartilage and
articular bag, transferring the pathological process to an autoimmune basis. This approach makes it possible
to develop early immunodiagnostics, prognosis of the disease, and immunocorrective therapy.

Conclusions. Pathogenic and conditionally pathogenic microflora persisting in the oropharynx is
characterized by organotropy (community of lipopolysaccharides and glycoproids), is identical to the cell-
tissue structures of articular cartilage and synovial membrane in the causative agent and modulates the
immune response through mimicking antigens.

Key words: secondary osteoarthritis, gram-positive and gram-negative microflora of the oropharynx,
cross-reactive reactions, mimicking antigens, murain network
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BILIUB ITPENAPATIB IPOTOKOJBbHOI TEPAIIIl HA IPOAYKIIIO
ITPO3AITAJIBHUX HUTOKIHIB T-JIIM®OLUTIB AITEMN,
XBOPUX HA BPOHXIAJIBHY ACTMY

A — konyenyis ma ousaiin oocrioxcenns; B — 360ip oanux; C — ananiz ma inmepnpemayis danux, D — nanucanus
cmammi, E — pedacysanns cmammi; F — ocmamoune 3ameepooicenns cmammi

AHOTAIISA. Ha cyyacHoMy erami BUpilIeHHS TpoOJieMH Yy MaToreHe3i aToniyHoi OpoHXianbHOI acTMH NpH
CepEeTHBO-TSDKKOMY Ta TSDKKOMY Iepediry 3aXxBOPIOBaHHS MPOBIAHY pOJb IpaloTh Mpo3anaibHi HUTOKIHU T-
niMpOIHTIB Ta GaKTOPH Mi3HKOI (ha3y aNeprivHOTO 3aMaIeHHS.

Merta. BuzHaunTy BIUTMB IIpemapaTiB MpoTokoiy Tepamii pekomeHnaoBanoro GINA (2021) ta MO3 VYkpaiau
Ne 2856 Ha mpoayKuito npo3anaibHUX MUTOKIHIB Y iTEH, XBOPUX Ha OpOHXialbHY acTMy.

Martepiaau ta metoau. Jlocmimkenas npoBoawiau y 106 XxBopux Ha OpoHXianbHY acTMy Ta 20 3M0pOBHUX JiTei
y Bimi Big 5 10 14 pokiB B mepiofi pemicii 3aXBOproBaHHS [0 Ta Micis Teparii. OmiHIOBaIM BIUTHB MMPOTOKOIBHOT
CXeMH Tepamii Ha MPOAYKIIIO Mpo3analbHUX LUTOKIHIB Ta iX AHTUTITENBHHN KOHTPOJbL y MAITEH 3 pi3HUM
CTYIIEHEM TSDKKOCTI 1mepebiry 3aXBOpIOBaHHS.

PesyabTaTu. [Ipu OpoHXianmpHIH acTMi y IiTei 3 JIETKUM MEPCHUCTYIOUUM TepediroM MpOTOKONbHA Teparris
HiBENIOE BUBUIBHEHHS MEZIaToOpiB paHHBOI (pasu anepridyHoro 3axBOPIOBaHHS Ta 4YaCTKOBY IMPOIYKIIIIO
Mpo3anajbHUX IMTOKIHIB, IO NPUBOAWTH A0 KIiHIYHOT pemicii 3axBoproBaHHA. [Ipu cepeaHBOTHKKOMY
MEPCUCTYIOYOMY TIepebiry OpoHXialnbHOI acTMH, BIUTHB IPETapaTiB MPOTOKONIBHOI Teparlii 3HWKYIOTh piBEHb
MPOJYKIIii Mpo3anaJbHUX MUTOKIHIB 10 CIa00 MO3UTHBHUX 3HAYEHB, 110 BKAa3y€ Ha HETIOBHUM KOHTPOJIb TEPaItii
Ta HECTIHKY KIiHIYHY peMicito. [Ipu TsDKKOMY TepcHCTYIoUOMy nepediry OpoHXialbHOI acTMH, MPOTOKOJIEHA
Tepartisi YaCTKOBO HiBEJIIO€ MPOAYKIIIFO MPO3analbHUX TUTOKIHIB, ae He BIUIMBAE HA Mi3HIO a3y ajepriaHoro
3amaJIeHHs Ta ayTOIMYHHUI KOMITIOHEHT ITaTOr€He3y 3aXBOPIOBAHHSI.

BucHoBku. PekomenoBana npotokonbha tepamis GINA (2021), HiBentoe paHHiO a3y i He BILTUBAE Ha Mi3HIO
a3y anepriyHoOro 3amajieHHs Ta ayTOIMyHHHM KoMIOHEHT. lle morpedye po3poOKH 0/IaTKOBOI Teparii
CEPeTHBOTSKKOTO Ta TSHKKOTO Tepediry OpoHXiadbHOI aCTMH y JTEH.

Knrouosi cnosea: Opouxianvna acmma, Oimu, npo3anaibHi YUMOKIHU, AYMOAHMUMILA 00 YUMOKIHIE,
NpoOmMOKOIbHA mepanis

Jst muryBanns: Jlsnosa TI, BonoOyesa OB, Yepnycskuit BI', IlonmoB MM, Jlersro I'B, H%BHiKOBa KB. BIUIMB IIPEITAPATIB ITPOTOKOJIBHOT
TEPAIIIL HA MPOAYKIIIO ITPO3AIIAJIBHUX LIUTOKIHIB T-JIIM®OLMTIB AITEM, XBOPUX HA BPOHXIAJIbHY ACTMY. AkTyanbHi
npobiiemu cydacnoi MeauumHu. 2023;12:29-38. DOI: https://doi.org/10.26565/2617-409X-2023-12-04
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B nanwmii yac atomiuna OponxianpHa actMma (bA)
y AiTell pO3IisNaeThesl K XPOHIUHE aliepriuyHe
3amajieHHs, SIKE XapaKTepPU3YeTbCSI O0OOPOTHHOIO
OpOHXIAILHOIO OOCTPYKIII€I0 Ta TINEPUYTIUBICTIO
OpoHXiB Ta KoopAUHYEThCS Th2- mimdonuTamu.

XpoHiIuHMIA 3aTaJIbHUAN MPOIIEC CTOCYETHCS BCIX
CTPYKTYp CTIHOK OpPOHXIB: €miTeiaTbHII TTOKPUB,
0azanbpHy MeMOpaHy, OpoHxoacoliioBaHi
niMpOIaHI BY3JIMKH, CYIHHH, TIaIKI M'S3H, 3 SIKAX
KO)KHa pearye Tmo-cBoeMy. Tak, emiTenmianbHi
KIITUHU TIOIIKO/KYIOTBCS 1 BigOyBaeThCcs iX
MacoBa  JlecKBamarlis, ©OazampHa  MemOpaHa
JIe30praHi3yeThCs 1 CKJIEPO3YETHCS B
cyoeniTenianbpHil YaCTHHI, PO3BUBAETHCS
rineprpodis  TIAAKUX ~ M'A3iB,  JIWiIaTaris
MOCTKAMJISIPHUX BEHYII 1 BCE II€ BiIOYBa€ThCS Ha
T Mirpamii Ta iHQUIBTparii CcTiHKH OpoHxa
eo3uHO(GUIaMH,  TYYHHMH  KIITHHaMH  Ta
T- nimpormramu.  KirouoBy poiib  pPO3BHUTKY
XPOHIYHOTO aJIePTiYHOrO 3amlajieHHS BiTirparoTh
Th2 — nmimdouutu. Ilig BIIMBOM aliepreHiB
BimOyBaeTbcsl akTuBaimis Ta mpomideparis Th2-
KJITHH 3 MOJAIBUIMM BUAUICHHSAM HpO3analbHUX
murokinie  (IL-1B, IL-6, IL-10, IL-13, IL-18,
O®HII2). B ymoBax ceHcuOLII3all OpraHizmMy
MOBTOPHE HA/IXOKEHHS allepreHy NpU3BOJUTH J10
BUJIJICHHS TJQJKUMH KIITHHAMH 1 Oa3odiiamu
npedopMOBaHUX MeAIaTOPiB, IO MPU3BOAUTH JO
OpoHxocna3zMy, HaOpsKy 1 TilepceKkpeuii ciausy,
MOPYLIYIOUU OpOHXIaJIbHY MPOX1AHICTb.
BuBinbHeHHd mpozananbHux nuTokiHiB (IL-1fB,
IL-6, IL-13, IL-18), ski iHOYKYIOTH PO3BHTOK
3amajeHHsl y CIOU30BIA  OOOJOHIN JUXaTbHUX
NUIsiXiB. Y 3ananbHiil peakuii OepyTh y4acThb
eexTopHl KIITUHU — T-mimMdouuTh, eo3uHopLIN,
Mmakpodaru, HerTpodinu, TpomOoruT. Komruiekce
aHTHUTEH — aHTUTUIO akKTUBYE (ocdominmazy Ao, 110
MPU3BOJUTH JIO BUBLIBHEHHS 3 (ocodomimiIiB
apaxiJIoOHOBOI KHUCJIOTH. ApaxuJ0HOBa KHCJIOTa
MiAAETbC  METabomi3My 1O JBOX IUIAXaX:
TIOKCUTEHAa3HOMY Ta IUKJIOKCHT€Ha3HOMY. B
pe3ynbTari JIIOKCUTE€HA3HOTO HUTIXY
yrBoprotoThest Jerikorpienn (LT), LTC4, LTD4,
LTE4, sxi mnpeactaBiasiioTh €000 TMOBUIBHO
pearyrouy cyOcTaHiio aHadiigakcii, ssika 6arato B
YoMy AaKTUBHIIIA 3a OlOreHHI amiHu (TicTamiHy,
CEpOTOHIHY).

¢akynbrer, imeni B. H. Kapasina, maitnan Cso6oau, K.pavlikova@Kkarazin.ua,
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B narorenesi 3axBoproBanHs [1, 3] BUIUISIOTH 2
(ha3u Tak 3BaHOI «aCTMATUYHOI PEaKIii»: paHHs YU
HeraiHa, 1 T3HSI, YW BiacTpodyeHa. PanHs
MOYMHAETHCS NPOTATOM 10 XBUIIMH MICIS KOHTAKTY
3 ajepreHom, jgocsirae miky depe3 30 XBWIMH 1
TpuBae 1-3 roauHu, BOHA MOB'A3aHA 3 PO3BUTKOM
OpoHXocna3My, HaOpSKY CIM30BOI Ta BUAUICHHSIM
cekpery y mpocBiT OponxiB. [li3Hsa peakiis
MOYMHAETHCS uepe3 3-4 roAMHU MiCIA [ anepreny,
JOCSITalou  MakCUMyMy uepe3 4-8 TroauH 1
MPOJOBXKYEThCs 10 72 roauH. [lepexomy peakii y
3aTsDKHY (DOpMY CHPUSIFOTH MTPO3artaibHi IATOKIHA
T-nimdouuTis, K1 MOXYTh BUKJINKATU
OpoHXiaJbHy rineppeakTUBHICTD i o3a
AQHTUTEHHOIO CTUMYJISILIIEI0, HE BUKOPUCTOBYIOUH B
SAKOCTI Tocepennuka mnpoaykmio IgE, akTuByoTh
«GamajgbpHi»  KITHHA ~ KpoBl  (eo3uHODLIH,
HeWTpodimm, Makpodaru). 3azHaueHi KIITHHU Y
BEJIMKUX KUIBKOCTSIX TEPEMIIalOThCs B CIM30BI
OOOJIOHKM  JMXaJbHUX  IIUISAXIB, 3 HHX
BUBUIBHAIOTHCS (DEPMEHTH Ta TOKCHYHI MPOTEIHH,
0 YIIKO/DKYIOTh  CHITeNid  OpOHXOJIETEHEBOI
CHCTEMHU.

Becy mporiec Ha KITUHHOMY piBHI HaOyBae
XapakTepy 3aMKHYTOTO KOja, NPHU3BOASYM [0
XpOHIYHOTO 3alajieHHs Ta CTaHy XPOHIYHOI
OpOHXIaJdbHOI  TINEpPPEaKkTHUBHOCTI,  OAHIET 3
MIPOBITHUX O3HAK OpOHX1aJIbHOT acTMH [5].

BpaxoByroun, mo aromiyHa BA 'y miteit
MIPE/ICTABIISIE XPOHIYHE aJiepriuHe 3arajieHHs, TOMY

NpOTH3anaibHl  Tpenapatd  po3MISAAIOTECS 5K
6azucHa teparmis. [Ipenapatu pexomennoBani GINA
(2021) — we iHrauAmiiiHI KOPTUKOCTEPOIIM Ta
KOMOIHOBaHi Ha OCHOBI THTTAIIITHAX

KOPTHKOCTEPOi/IiB Ta MPOJIOHIOBAaHUX [32 — arOHICTIB.
Inramsmiiiai - rmokokoptukoctepoinn  (IKC) €
HaOLIbII €PEKTUBHUMHU TIpenaparamy Jisl Teparmii
OponxianpHoi actmu 3a manumu GINA (2021) i1
MIPU3HAYAIOTHCS BCIM JIITSIM, XBOPUX Ha OPOHX1aTbHY
acTMy 3 Jierkoi nepcuctyrouoi Teuii. Cydacni II'KC
MAaroTh BHCOKY CTIOPIJTHEHICTh bi (o)
KOPTHUKOCTEPOITHUX PELIENTOPIB, BUPAKEHY MICLIEBY
MPOTU3aNalbHy aKTHBHICTh, BIIHOCHY Oe€3leKy
TIOPIBHSHO 13 CHCTEMHUMH cTepoigami [3, 5.
['mokokopTUKOCTEPOiM  374aTHI ~ HETaTHBHO
BIUIMBATH Ha pi3HI cyonomymsuii T-mimQonuTis.
[puaomy Brke TTiCIIst OHOPA30BOTO BBEIICHHS Yepes3
3-4 TOOUHHA PO3BUBAETHCS 1CTOTHA
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JTiMQOIUTONEHISI, @ CeMHI000BUI TPUIHOM IHUX
mpenapariB OPU3BOIATH O  3MEHIICHHS
cyononynsauii  CD4" -  kmitun  (xenmepis-
inaykTopiB) mpu 36epeskenni CD8' - kiitun
(cynmpecopu - kinepu). TpuBanmii mnpuiiom
BHUCOKHUX J103 TJIIOKOKOPTHKOCTEPOIiiB y TITEH 3
TSOKKUM ~ repebiroM  OpoHXIaJIbHOI  acTMH
MPU3BOAUTH J0 MOSBU T-TiM(OLUTIB HETYTIIMBHX
0 KOPTHUKOCTEPOimiB. [ THOKOKOPTHKOCTEPOInn
iHTi0yI0Th  aKTUBHICTH T-miMdouuTiB 1070
npoaykuii IJI-2, 3aTpumyroTs nudepeHIiroBaHHs

MOHOLMUTIB Yy Makpodaru Ta iHTIOyIOTH
ekcrpecito  penentopiB  gus  IJI-2  wa B-
nmimponuTax.

BpaxoByoun ocoOnuBYy 3Hauymictb -

TiMQPOUHTIB y peryisuii iMyHHOTO TeMocCTasy,
MOJKHA BBaXKaTH, 110 3aCTOCYBaHHS
TIIIOKOKOPTHKOCTEPOiIiB Bele A0 MOPYIICHHS
KOHTPOJIO 1 peryndauii iMyHHOi BIOMOBIIl, a
30epexennss CD8' - kmituH (cympecopiB -
KiJIepiB) MOXE CHIPUITH IiJIBUIICHHIO IXHBOI
LUTOTOKCUYHOI il Ha KiiTHHU-MIinIeHl. OcTaHHe
dbopmye IMYHONATOJIOTIYHHM CTaTycC, IO Ha Tl
OpOHXiaJbHOI aCTMHU y AiTeH OOTsDKye mepedir
3aXBOPIOBaHHS 3a pPaxyHOK PO3BHTKY
ayTOIMYHHUX PEaKIii, CIpPsIMOBAHUX HE TUIBKH
Ha CTPYKTypu OpOHXOJEereHeBOl TKaHWHH, ale 1
Ha TKaHUHHI CTPYKTYpPHU HAJITHUPKOBUX 3a5103 [9].
[Iporpec y BHBYEHHI MEXaHI3MIB PO3BUTKY
OpoHXI1aJlbHOI acTMHU y JAiTed cTaB 0a30l0 He
TIJIBKU pO3pOOKHM KOHLEMIIIT MaToreHesy, 3riJHO 3

SKOIO  OCHOBY  3aXBOPIOBaHHS  CTaHOBHUTH
XpOHIYHE ajepriyHe 3amajeHHs, B OCHOBI SKOTO
OIHE 3 TPOBIIHUX  3HAYCHb  HAJCKUTH

rinepyyTiMBocTi mosuibHeHoro tumy (I'YIIT),
peanizanis sKoi ije depe3 1IMyHONATOJIOTIYHY
nito 1uTokiHiB T-mimdouuTiB, ame W HOBHX
MiIX0/iB 10 6a3ucHoi Tepamii [3].

Komo6inoBani npenapatu Ha ocHoBl II'KC Ta
[2-aroHicTiB MOETHYIOTh 3aCTOCYBaHHS
Cy4aCHUX IHT A THIX CTEpPOi/IiB Ta
MPOJIOHTOBAHUX [32-aroHICTIB 3a MPUHIUIIOM
«Ba Tpernapatd B OJHOMY iHramstopi». Takwuii
HaIpsMOK CTa€ JIJUPYIOUUM Yy JIIKYBaHHI aCTMH
y BchoMy cBiTi. JloBemeHo, 10O CHiIbHE
3acrocyBanHa I['KC Tta mnpononroBanoro [32-
aroHicra B npenapari (Cepetun)
CYIPOBOKYETbCS IXHBOIO KOMITJIEMEHTAPHOIO
B3a€EMO/IIEI0 Ha MOJICKYIISIPHOMY Ta
peuentopHomMy piBHi. Lle m03BoIsi€ MiABHIIUTH
e(peKTUBHICTh MpOTH3amajibHOI Tepamii Ta
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JOCATTH ONTHMAJILHOTO KOHTPOJIIO OpOHXiaIbHOT
ACTMU HIDKYUMU JI03aMH 1HTQNISIIIIHHUX CTEPOi/IiB
y OUIBIIOCTI JIiT€H, XBOPUX Ha OpOHXIaJbHY
acTMy npu OJTHOYACHOMY 3MCHIICHHI]
HMOBIpPHOCTI MOOIYHUX €(PEKTIB, a TAKOXK CYTTEBO
MOKpAIYy€ SKICTh KHUTTH [5].

[Hramsmiiai B2-aroHicTH  TpUBaIOi il
(canpMmerepon,  ¢GopMoOTEpoa,  KICHOYTEpPO)
3a0e3neuyloTh ~ OpOHXOOWISATHBHUK  e(dekT
nporsrom 12 roamH. IXxHA  dapmako-

TepaneBTUYHA /i TOB'I3aHa 31 3/IaTHICTIO
po3ciiabioBaT TIIAIKy MYCKyJaTypy OpOHXIB,
MOCHJIIOBATH ~ MYKOLUMJIMApPHUN  TPaHCIIOPT,
iHri0yBaTH BUBUIBHEHHS MeENIaTOpiB pPaHHBOI
¢da3m anepriunoi Biamosimi [1, 5].

AHTHIICHKOTPIEHOB1 npernaparu —
anToroHictu LTD4 — penentopiB (MOHTEIYKACT,
3adipiykacT) MNPU3HAYAIOTH SK albTepHATUBY
ITKC npu nerkiii mepcucTyrodid acTMi Ta sK
HNOCUJIIOIOYY ~ Tepamilo  NpUd  HEJOCTaTHIH
€(eKTUBHOCTI] IHTAISIIHIX KOPTUKOCTEPOIMiB.

[Ipenapatu METHJIKCAaHTUHOBOI'O pany
(Teogennin, TeoOpomiH, BeHTakc). Jlana rpymna
npenapariB iHrioye ¢ocdoaiectepasy nAMO;
TIPUTHIYYIOTH TpaHCHOpT ioHiB Ca?*; rampMyroTh
JErPaHyJISIil0 OMacUCTUX KIITHH; OJOKYIOTh
aJIcHO3MHOBI Ta IYPUHOBI perenTopu OpOHXIB;
3HWXKYIOTh THCK y MajoMy KOJIi KpOBOOOiry,
MOKpallyloTh  (QYHKIII  JUXaJbHUX  M'AA3IB.
Teodinin BUABISLE CYIPECOPHY 1110, BUSABISIOUH
edeKkT KemiHry (MacKyBaHHS peLENnTopiB) 3a
paxyHok 1Hrioiuii docdomgiecrepazu nAMO.
ImyHOMOAyIOI0YA ISl TEO(DUIIHY MOSICHIOETHCS
NPUTHIYEHHAM BUAUIEHHS 1HUTOKIHIB 3 Thl-
kimituHamMu  IL-2, o-iatepdepony, TNF, Th2-
kmitunamu, 1L-4, 1IL-5, IL-6. Jlna mgocsrHeHHS
nporo egexTy MNATPUMYKYa J03a Ipernapary
MMOBUHHA OYTH BJIBIYl MEHIIIO0, HIXK 1JIs1 YCYHEHHS
Oponxocnasmy [3, 5].

He MoxHa HEe BpaxOBYBaTH HACTYITHE, IIO TTiJ
JI€I0  TIIOKOKOPTHUKOCTEPOiNiB  BiIOYBa€ThCA
CyTTeBe TmpurHiueHHs cuHresy IgG, ske
KOMIIEHCYETBCSI MPOMOPILIHHOI CTUMYJISALIE0
cunre3y IgE, TtoOTO BimOyBaeThcst BUAO3MiHA
MeXaHi3MiB ajeprii HeraifHoro TUIy.

v 3B'SI3KY 3 UM IPOTOKOJIBHO
PEKOMEHI0BaHO BUKOPUCTaHHS peKOMOIHAHTHHUX
JTIOACHKUX MOHOKJIOHAJBHUX aHTUTLI npotu IgE
— oManizymab. Autu IgE anturina 3meHmyroTh
uupkyasnito  IgE  anTuTin  y  cupoBaTiy,
3HIDKYIOTh ~ eKkcrpecito penentopa st IgE
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(FceR1) Ha moBepxHi TydHUX KIITHH, 0a30(]iiB,
MOHOIIMTIB 1 ASHAPUTHUX KIiTHH. Omamizymad
MOKa3aHWK MpU TEPCUCTyrouoi aromiyHoi BA
CEPEeHBOTSDKKOTO  Ta  TSHKKOTO — mepeodiry,
CUMIITOMH $IKOI HEIOCTaTHBO KOHTPOJIOIOTHCS
3aCTOCYBaHHSAM TITFOKOKOPTUKOCTEPOi TiB y
narfieHTiB 12 pokiB i1 crapmre. Takox npenaparu:
Anti-IL-5 — nymimymab — crapiie 6 pokiB 3 THKKOFO
€03MHO(TEHOIO acTMOI0; Anti-TSLP —
Te3enenymad y aiTel BikoM Bi 12 poOKiB 3 TSKKOIO
€03uHO(1IbHOI0 acTMO10. OHAK, TUTAHHS 1010
BIUIUBY Cy4YacHOi NPOTOKOJBHOI Tepamii Ha
MPOAYKIIIF0 IHUTOKIHIB Ha CBhOTOJHI BHUBYCHI
HEJIOCTATHBO.

Mera paociaigkeHHS — BU3HAYUTH BILUIUB
npermnaparis KOMIIJICKCHOTO MIPOTOKOITY
pexomennoBanoro GINA (2021) ta MO3 Ykpainu
Ne 2856 Ha mpoayKIIiro Mpo3anaibHUX MUTOKIHIB
T-nimdonuramu y niteit, xBopux Ha BA.

Marepiaau Ta MeToaH

Hamu npoBeneno nocnimxenus y 106 miteid,
xBopux Ha BA y Bimi Big 5 10 14 pokiB y nepiomi
pemicii Ta 25 3m0poBuX aAiTel y Biui Big 7 go 14
pokiB. Jliarno3 BA BcTaHOBIIOBANIM 3TifHO 3
kputepismu pekomenaoBanumu GINA (2021) Ta
HakazoM MO3 VYkpainu Ne 2856. 3 nerkum
nepcuctyrounM nepedirom bBA 6yno 35 (33,0%)
TITEH, 3 CEePEeAHBOTSKKUM IMepCUcTyrouum 39
(36,8%) Ta TSHKKMM NEPCUCTYIOUUM Tepedirom 32
(30,2%) npmutuHu. VYci rpynu  gited  Oynu
pEeNpe3eHTaTUBHUMHU, PaHAOMI30BaHI 3a BIKOM,
CTaTTIO Ta CTYNEHEM TSKKOCTI  mepeodiry
3aXBOPIOBAHHS.

YciMm niTaM mpoBoauiach 0Oa3ucHa Tepamis
3rizHo 3 HakazoM MO3 Vkpainm Ne 25856 B
nyapMoHoJoriyHOMYy  BigauieHi Y  «Jlutdua
JOpOKHA KJIHIYHA JiKapHs» (M. XapkiB), sKa
MpHU3HAYaIach B J103aX 3TITHO CTYNEHIB TSHKKOCTI
nepebiry BA Ta 3 ypaxyBaHHSIM BIKY XBOPHX
niTeil. IMyHOIIOTIUHI JOCHIKEHHS MPOBOIMINCH
0 Ta TICHs TpoBeAeHHS Oa3ucHOi Tepamii B

pOoOJIEMHUX nabopaTopisix Kadeapu
MikpoGiosiorii Ta iMmyHousorii  XapKiBCbKOTO
HAI[IOHAJILHOTO (dapManeBTUYHOTO
YHIBEPCUTETY.

KpoB nans mocnimkenHs 30upanu HaTIe i3
JIKTHOBOI BEHH Yy KUIBKOCTI 5 MJI y CTEPUIIbHY
npobipky Ttuma «Enenmopd». 3roma Ha
MPOBEACHHS JOCHIKEHHs Oylla OTpuUMaHa Yy
6arpkiB. [lix yac IOCHIPKEHHS AOTPUMYBAINCS
nosoxeHs [ enbcincpkoi Jlexnapanii BeecBiTHROT
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Menuunoi Acormialiii, ETHIHOTO KOJEKCY JIiKaps
VYkpainu, iHhpopMyBaHHS OaTbKiB MPO XapakTep
JOCJIIIKEHHS.

Iig yac MPOBEICHHS JIOCIIKEHHS
JTOTPUMYBAJIUCh MPUHIHMIIB 0I0€TUKU Ta BUMOT
3aKOHOJIaBCTBA 1010 MIPOBEICHHS
OloMETPUYHUX IOCIIIKEHD: Koncturymis
VYkpainu (1996), OcHoB 3aKoHOJaBCTBA Y KpaiHu
po OXOpoHY 310poB’st (1992).

JUist  MOCHIIKEHHSI IUTOKIHOBOTO MPOodiiro

(-1, IL-6, IL-4, IL-10, IL-13, 1L-18)
BUKOPHUCTOBYBaIU METOJ TIOA 3
BUKOPUCTAHHSIM HaOOpiB pEarcHTiB DRG
Instruments GmbH (CIIIA), KOpHUCTYHOUYHUCH
IHCTPYKIII€I0 BUPOOHUKIB.

PiBenp ayroanturin mo mwmrokinie  (IL-1pB,
IL-6, IL-4, IL-10, IL-13, IL-18, ®HO-a)

BU3HAYaJIM HEPEeTOMETPUYHOIO peakIielo YaHbe B
momudikanii H.H. Knemnapcekoi 3 KilbKicHUM
BU3HAUEHHSM aHTUTIN y Kpoi [4]. Ominka
BIPOTiHOCTI PI3HUIIL CEPEIHIX BEIMYMH B TPyMax
(p) mpoBomMIach 3a JIOMOMOTOI KpPHUTEPIrO
Crprogenta  (1). BigMiHHICTE  BBayKaJucs
CTaTUCTUYHO 3HauymuMu npu  p<0,05. OuinHky
BIJIXMJICHHS 3HAYCHHs NIOKAa3HMKA BiJ HOPMAaTUBY
t-xpurepito Crpromenta (t = 1,96), sxuii €
a/IeKBaTHUM METOJIOM aHali3y, TOMY L0 BHOipKa
BHUOIPOK 3a MOKa3HUKaMHU, Ki BU3HAYAIOTHCS, Ha
iX HOPMAaTHUBHICTb, MIOKA3aJI0 BIICYTHICTh BUOIPOK
13  HEHOpPMaJbHUM  PO3MOJAUIOM  TOKa3HUKIB
(moka3Huk EX - ekcrieca), 10 03BOJISIE 3 BUCOKHM
CTYIIEHEM BIPOTIIHOCTI OIIHUTH  €(EKTUBHICTD
HPOBEJICHOT Tepartii.

Pe3yabTaTn Ta ix 00roBopeHHst

Binomo, 1m0 KIITUHHHI MEXaHi3M IMYHITETy B
aJeKBaTHI BIANOBINl HA €TIONOrIYHUI  abo
HaTOreHeTUYHUI BU3HAYAIbHUN ¢axrop
3aXBOPIOBAHHS 1 XapaKTepU3YeTbCS AKTUBAIIEIO
Thl Tta cynpoBomkyetbess mnpoaykuiero @PHO-a,
IL-1B Ta Th2-npoaykmiero - IL-4, IL-6, IL-10, IL-
13, IL-18. Y xBopux aiTeld Ha OpOHXIATBHY acTMy
crioctepiraeTbesi mepeBaxkaHHs Th2  po3BUTKY
iMmyHHuX peakuiid Hax Thl peakuismu.

Sk BumHO 3 maHux TaOmumi 1 mae Micre
JIOCTOBIPHI BIIMIHHOCTI PIBHSI LIUTOKIHIB, SKHX Y
CHpOBaTIi JiTel 3 THKKUM mepedirom BA B
MOPIBHSHHI 3 pIBHEM LIUTOKIHIB Y TPYI1 3I0POBUX
miteit 1 nerkum nepebirom BA. 3Beprae yBary
BIJICYTHICTb JIOCTOBIPHHX BIMIHHOCTEH pIBHS
npo3anaibHuX nuTokinie IL-16, IL-6, 1L-13,
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IL- 18, ®HO-a0 'y -cwupoBarmi mgiTed i3
CEPEHBOTSDKKAM Ta TSHKKUM mepedirom BA, Tomi
SIK HU3bKi PiBHI JAHUX ITUTOKIHIB y CHPOBATIIi KPOBI
JiTed 3 JIETKUM TIEPCHCTYIOYMM  IepediroMm
OpOHXIaJIbHOI acTMH JI0 1 ICIsl MPOBEISHOI
0a3ucHOI Tepartii CBITYUTH PO HEBU3HAYAIIBHY POJIb
JaHUX  I[MTOKIHIB Yy  TaTOreHe3l  JIETKOro
nepcuctyrouoro nepediry BA y mireir. Lle
MATBEpIPKYE Te, MO Jerkuid mepedir BA
peanizyeTbcsi depe3 Memiatopu  paHHbOi  (hasu
aJIeprivyHOl BIIIOBIII.

Po3BuBaroun J0Kazw OO0  OOTPYHTYBAHHS
IMYHOIIATOJIOTIYHOI POl IUTOKIHIB T-1iMpOIUTIB y
narorene3i bA y aiTeil, Mu BpaxoBYBaJId, IO Oy/Ib-
KA CTPECOBHH areHT 3a YMOBH AaHTUI'€HHOCTI,
TIOBHHEH MOTPAIUISATH T[] IMyHOJIOTIYHUI KOHTPOJIb
OpraHizmy.

BuxopucraBnm — HeenmOMETpHYHY — pPEaKilito
VYaupe y momudikauii H. H. Knemmapcekuii 3a
BU3HAUCHHSIM PIBHSI ayTOAQHTHUTLI Yy CHPOBATIII KPOBI
1o 1uTokiHiB T-mmQonuTiB y miteit xBopux Ha BA,
MOKa3a10, II0 HE3aJEKHO BiJ CTYIEHS TSHKKOCTI
nepe0iry BA, minBuilieHHS piBHS Mpo3anaJbHUX
IIUTOKIHIB 3aKOHOMIPHO TIOTpAILIsie iz
IMYHOJIOTIYHUN KOHTPOJb OpraHi3My CIPSIMOBAHHIA
Ha TIPUTHIYECHHSI 1X M1ABUIICHOT PO TYKITIi.

Ipu KiTbKICHOMY BU3HA4Y€HH1 ayTOaHTHUTLI 10 |L-
18, IL-4, IL-6, IL-10, IL-13, IL-18 u ®HO-a y
CHpPOBATL JIITeH, XBOPUX HAa OpOHXIAIBHY acTMy 110
NpoBeJIeHHs 0a3MCHOI Tepalrtii MoKa3alo JOCTOBIpHE
(p< 0,05) migBuIIEHHS PIBHS AyTOAHTHUTUI BiJ
JIETKOTO J10 TshKKoro mepediry BA, mo Bkasye Ha
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Oe3nocepe/lHI0O  y4acThb  JaHUX  Mpo3amajibHUX
LUTOKIHIB Yy TIAaTOreHe3l 3aXBOPIOBaHHA Ta iX
KOHTPOJIb 3 OOKYy IMYHHOi CHCTEMH OpraHizmy
(Tabmurs 2).

Y T1pyni miTeid 3 JIETKAM  TIEPCUCTYIOUMM
niepebirom BA 110 mpoBeeHHs MPOTOKOJIBHOI Teparii
PIBEHb ayTOAHTHUTLI JIO MPO3ANATLHUX UTOKIHIB 0
IL-1pB, IL-6 3Hax0nMBCS HA HETATHBHUX 3HAYCHHSIX, A
1o IL-4, IL-13, IL-18, ®HII-o Ha c1ab0mo3uTHBHUX
3HaveHHsx. Ilicis mpoBeneHHst Ga3ucHOi Teparii y
THTeH 3 JISTKUM MePCUCTYIoUnM niepedirom BA, piBHi
ayTOAHTHUTLI JI0 ITpo3anaibHuX 1uTokiHiB (IL-1f3, IL-
4,1L-6, IL- 13, IL-18, DHO-01) Oynu Ha HEraTUBHUX
3HAYEHHSX, M0 BKa3y€ Ha KOHTPOJIb MperapaTiB
MIPOTOKOJILHOI Tepallii Mpo3anajbHUX ITUTOKIHIB Ta
BUKJIIOYEHHSI iX IMyHONATOJIOTIYHOTO BIUIMBY Ha
CTPYKTYpH  OpOHXOJIETEHEBOi  CHCTEMH, IO
NPU3BOAUTE JI0 PEMICii 3aXBOpIOBaHHS y JiTei 3
JIETKUM TIEpCUCTYI0UNM Tiepedirom bBA.

Y  rpym  giteli 3 CepeIHBOTSHKKHM
HEPCUCTYIOYNM MepediroM OpoHXiabHOT aCTMH JI0
IPOBE/ICHHS IPOTOKOJIBHOI Tepartii piBHI aHTHTLII 710
npo3ananbHux 1urokinis IL-1f3, I1L-6, 1L-4, IL-13,
IL-18, ®HO-o Oymu mocroBipHo (p<0,05)
i IBUIIIEHUMH TIOPIBHSHO 3 TPYIIOIO 3I0POBHX JITEH
Ta JIETKUM MEPCUCTYIOUUM TepediroMm OpoHXianbHOT
aCTMH 1 3HAXOAWJIMCS Ha TIO3UTUBHUX 3HAYCHHSX
(Qo) (tabmumst 2). TTo3UTHBHI 3HAYEHHS PIBHIB
ayTOAHTUTLI 0 ITaHUX MpOo3anajbHUX [IUTOKIHIB T-
AiMOIMTIB BKa3ye Ha iX ydacTb Yy MaToreHesi
CEpEHBOTSKKOTO  MEPCUCTYIOUOro  Iepeoiry
OpOHXIANBHOI aCTMH Y JiTEH.

Tabnuysa 1. Hoxasznuku piens yumoxiuie 6 cuposamyi Kposi dimell xgopux Ha bA, 6 nepiodi pemicii 0o ma nicis

npoeedenHs npomokoabHoi mepanii (M#M), ne/mn

Table 1. Indicators of the level of cytokines in the blood serum of children with BA, in the period of remission

before and after the protocol therapy (M#m), pg/ml

e — TToKa3HuKH 110 Crymisb TskKOCTI iepediry BA
TToxa3nukw, 3I0POBUX Ta Micis Jlerxa CepenHboTsDKKa Tsxka
/M1 miren MPOBEACHOL
n=20 Tepanﬁ n=35 n=239 n=32
10 59,3+8,6 158,4+11,2* 176,3+11,8*
IL-1B 342434 Ex=0,21 Ex=0,25 Ex=0,27
' ' micst 42,6+3,4 86,7+4,6*" 108,8+6,9*
E«=0,19 E«=0,24 E«=0,27
10 76,249, 7* 177,6+£12,5* 184,5+12,8*»
E«=0,23 E«=0,26 Ex=0,18
IL-4 n x=0, x=0, x=0,
26,4+2,8 micns 38,7+4,3 98,6+5,4*" 119,8+6,9*"
E«=0,26 E«=0,17 E«=0,24
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IIpoooeocenns mabauyi 1
TTOKA3HUKH IToxa3Huku 10 CrymiHb TXKOCTI iepediry BA
IokasHuku, 310POBHX Ta micis Jlerka CepeIHhOTSDKKA Tsoxka
T/MUIT niTeit TPOBENCHOL
n=20 Teparii n=35 n=239 n=32
710 72,5+3,9* 166,4+5,3*» 182,3+6,2*"
IL-6 99 642 1 Ex=0,27 Ex=0,31 Ex=0,21
' ' Hicrst 41,3+4,8 87,6+6,7*" 113,7+7,2*"
Ex=0,24 Ex=0,32 Ex=0,26
710 1,9+0,3 1,8+0,2 1,6+0,4
IL_lO 2 1:|:0 12 Ex:0,17 Ex:0,22 Ex:0,23
micIs 2,0+£0,1 1,9+0,4 1,7+0,3
Ex=0,21 Ex=0,16 Ex=0,18
710 78,4+4,2 185,6+8,2* 197,7+7,6*"
IL-13 n Ex=0,28 Ex=0,34 Ex=0,33
40,2£2,3 icrst 54,2+3,6 89,6+5,8* 121,3+£5,2**
Ex=0,20 Ex=0,23 Ex=0,28
710 274,2+10,6 384,5+11,4 483,3+12,5
IL-18 Ex=0,23 Ex=0,26 Ex=0,33
263,6+11,6 o 2138+07 254386 362,8+11,3
Ex=0,19 Ex=0,31 Ex=0,29
710 62,6+3,8* 179,8+9,4* 194,3+10,2*"
®HO-a 93 643 7 Ex=0,22 Ex=0,24 Ex=0,28
' ' Hicrs 39,4+2,3 126,7+5,4* 132,38, 7*"
Ex=0,18 Ex=0,23 Ex=0,26
710 31,2+3,5 88,0+6,3*" 110,2+7,4*"
”_'1[3 / IL-10 " Ex=0,21 EX:O,31 Ex:0,19
16,3+338 Hicrs 21,3+2,8 45,6+4,2*" 60,4+5,3*»
Ex=0,21 Ex=0,34 Ex=0,16
710 38,2+3,6* 92,4+5,4*~ 113,9+6,7*"
IL-6/ IL-10 L Ex=0,15 Ex:0,26 Ex:0,32
10,726 Hicns 20,6+1,5 46,1+3,8*" 66,9+4,8*"
Ex=0,18 Ex=0,24 Ex=0,25
[pumiTkn:

* — JIOCTOBIpHI BiZIMIHHOCTI BiJ] Tpyru 310poBHX aiteit (p<0,05);
A — JIOCTOBIpHI BiIMIHHOCTI Bifl TpyIH jiTeli 3 erkum nepedirom BA (p<0,05);

V— JIOCTOBIpHI BiZIMIHHOCTI Mi TIOKa3HUKaMH JI0 Ta MicJist poBezeHHs Teparrii (p<0,05);

1
2
3. o — IOCTOBIpHI BIAMIHHOCTI BiJi TPYIH AiTeH 3 CEPEAHBOTKKIM 1 TSHKKHM Tiepebirom BA (p<0,05);
4
5

Ex— nokasuuk HopMasbHOCTI posnoiny Bubipku (Ex=0).

Tabnuys 2. Pieenv anmumin 0o yumokinie y oime, xéopux Ha bBA 6 nepiodi pemicii 0o ma nicist nposedeHoi

npomoxoavroi mepanii (X#SX), ym.oo.
Table 2. The level of antibodies to cytokines in children with BA in the remission period before and after the

protocol therapy (X45x), um.od.

Iloxa3zHukn KiJIbKiCTh ayTO aHTUTIJI B CHPOBATLi KPOBi
3ROpOBi AiTH | ayTOAHTHTN 0 Jlerka CepeHbOTsDKKA Tsoxka
INokazuuku | (KOHTPOJBbHA Ta MiCIA
rpyna n=20) MPOBEIEHOI n=35 n =39 n=32
Teparmii
110 0,122+0,028* 0,278+0,022*» 0,386+0,02*»
Ex=0,18 E«=0,19 E.=0,21
IL-1B 0,029:+0,004 = e i
’ ’ micns 0,098+0,023* 0,124+0,014*» 0,245+0,035*"
Ex=0,16 Ex=0,28 E.=0,27
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IIpooosoicenns mabauyi 2

Iloxa3zHuku KinpKicTh ayTO aHTUTIJI B CHPOBATIi KPOBi
310poBi itn | AYTOAHTHTLN JI0 Jlerka CepeHpOTsIKKA Tsoxka
[Noxaznuku (KOHTpONbHA Ta TiCIs
rpyna n=20) | MpoBeneHOl n=35 n =39 n=32
Teparnii

710 0,147+0,026* 0,269+0,043*" 0,387+0,049*»

IL-4 0.0330 006 E.=0,18 Ex=0,19 Ex=0,22
’ ’ HicIs 0,066+0,015*" | 0,138+0,026*" | 0,153+0,037*"v

Ex=0,32 Ex=0,24 Ex=0,25
710 0,113+0,029* 0,219+0,036*" 0,378+0,042*"

IL-6 4 Ex:0,17 Ex=0,20 Ex=0,18
0,048+0,007 micIs 0,087+0,018* 0,153+0,029* 0,257+0,053*»

E.=0,17 Ex=0,19 Ex=0,18
10 0,121+0,025* 0,208+0,035*" 0,165+0,048*»

IL-10 6 E.=0,24 E.=0,25 Ex=0,31
0,026+0,005 Hicrs 0,097+0,026* 0,83+0,044*» 0,128+0,056*"

E.=0,22 E.=0,21 Ex=0,24
710 0,153+0,043* 0,234+0,026*" 0,365+0,039*"

IL-13 N Ex=0,31 E.=0,22 Ex=0,19
0,053+0,009 Hicrs 0,106+0,034* 0,138+0,022*" 0,244+0,043*"

E«=0,18 E.=0,21 Ex=0,34
710 0,149+0,025* 0,288+0,018*" 0,413+0,068*"

IL-18 0.056£0.003 Ex=0,31 E.=0,29 Ex=0,24
’ ’ icrst 0,107+0,03* 0,196+0,034*» 0,214+0,056*"

Ex=0,20 E«=0,28 Ex=0,33
710 0,136+0,026* 0,345+0,053*" 0,427+0,065*"

E«=0,23 E.=0,26 E.=0,21

PHO-a. | 0,042+0,008 S = —

’ ’ Hics 0,087+0,019* | 0,163+0,038*" 0,314+0,057*"

E.=0,22 E.=0,29 E.=0,34

[pumiTkm:

1.Q¢— MOKa3HUK IMyHHHX aHTUTLI B YMOBaX OAWHUIISX;
Qo =0,004 — 0,1236 — HeTaTUBHA PEAKIIis;
Q¢ =10,1237 — 0,1633 — c1abo MO3UTHUBHA PEAKIIis;
Qy=10,1634 — 0,6411 — mo3uTHBHA pEaKIIis;
Qo =0,6412 — 1,4248 — pi3Kko MO3WTHBHA PEAKIIis.

2.% — IOCTOBIpHI BiAMIHHOCTI Bix rpymu 3m0poBux mireii (p<0,05);

3.A — JIOCTOBIpHI BIIMIHHOCTI Bifl TpymH [iTeii 3 terkum mepedirom BA (p<0,05);
4.0. — MOCTOBIpHI BIIMIHHOCTI Bifl TpyIH [iTei 3 cepeaHpoTsuKKIM niepedirom BA (p<0,05);
5.v— MOCTOBIpHI BIAMIHHOCTI MiX TIOKa3HHKaMH JI0 Ta Micist nmpoBeaents tepamii (p<0,05);

Ex— nokasHuk HopMasbHOCTI posnoainy Bubipku (Ex=0).

ITicna mpoBeAeHHST MPOTOKOJIbHOI Teparii B
rpymi JiTel 3 cepeAHbOTKKUM MEPCUCTYIOUUM
nepebirom  OpoHXianbHOi ~ acTMM,  DiBHI
ayTOAHTUTLT  J10 TpO3anajibHUX  IUTOKIHIB
T- mim¢poumris IL-1B, IL-6, 1L-4, I1L-13, IL-18,
OHO-o0  3HM3MMCS 10 ci1ad0 MO3UTHUBHUX
3HaueHb. CI1iJ] 3a3HaYUTH, 1110 PIBEHb AyTOAHTHUTLI
1o IL-18 3anumaBcs Ha NO3UTUBHUX 3HAYEHHSX 1
OyB noctoBipHO TinBuiieHuit (p<0,05) Bix rpynu
30pOBUX [JiTe€ll 10 Ta TMICIs TMPOBENEHOI
MPOTOKOJIBHOT ~ Tepamii Ta c¢aabo TMO3UTUBHI
3HAUEHHS PIBHSA AyTOAHTUTLI JIO TMPO3aNaJIbHUX
mutokiniB I1L-1pB, IL-6, IL-13 Ta ®HO-0. cBiunTh

PO TEPEKIIOUEHHS MaTOJOTYHOIO IPOLECY B
OpoHXONlereHeBid cucTeMi Ha Mi3HIO a3y
ajieprivHoro  mpouecy 3 TpHEIHAHHIM
ayTOIMyHHOTO KOMITOHEHTa. 30€peXeHHS Ha
MO3UTUBHOMY piBHi ayroanTutin 10 IL-10 Bkazye
Ha HaNpyKEHICTh IHTIOYIOUMX PErYyIATOPHUX
MEXaHi3MIB  IMyHHOi CHUCTEMH Yy JaHOIO
KOHTHHTEHTY JITEH.

VY rpymi Jgitel 3 BaKKUM IEPCHCTYIOUUM
nepedirom OpOHXIAILHOI aCTMHU A0 TPOBEICHHS
MPOTOKOJIbHOT Tepamii piBHI ayTOAHTUTUI 10
npo3amaneHuX murokinie IL-1B, IL-6, IL-4,
IL- 13, IL-18, ®HO-o Oynu Ha MO3UTUBHUX
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3Ha4YeHHAX, (p<0,05) Bimpi3HAIOTBCS BiJ TPYIH
30POBUX JITEH Ta JIETKUM TEPCHCTYIOUUM
nepebirom OponxianbHOi acTMu. Cril 3a3HAYMTH,
10 HEeMae JO0CTOBipHUX BimminHocTeil (p<0,05)
MDK  3HaYEHHSMH pIBHA  QyTOaHTHUTLT  JIO
npo3anaibHUX MUTOKIHIB T-miMdoIuTiB y rpymnax
JTeH 13 CEePeAHBOTSHKKUM  Ta  THKKUM
MIEPCUCTYIOUMM TepebiroM OpOHXIaIbHOI acTMHU
(Tabiui 2).

[Ticnst mpoBeeHHS MPOTOKOJIBLHOI Tepartii piBHI
ayTOaHTHUTIT [0 TpO3analbHUX LUTOKIHIB T-
mimporwmris IL-1p3, IL-6, IL-4, IL-13, IL-18,
®OHO-o 3anumanycs Ha NO3UTUBHUX 3HAYCHHSX,
a crabo MO3UTHBHUM piBeHb ayToanTHTI 10 1L-10
BKa3ye  HAa  BHCH@XEHHS  PETYIATOPHOTO
iHrI0yI04Oro  KOHTPOJIFO  IMYHHOI  CHCTEMH
MaTOreHETUYHOrO  TOTEHIIATy — Mpo3anajbHUX
IUTOKIHIB T-1iM(pOIMTIB Yy BOrO KOHTHHICHTY
JIITEM.

Takum ynHOM y narorenesi BA y niteii 6epyTb
y4acTh JIBa KIIOHHM aHTUTUI: OJUH MPOSIBIISE
MIPOTEKTUBHY [0 1 CIIPSIMOBAaH HAa HiBEITIOBAHHS
MaTOr€HHOTO MOTEHIIATY npo3anaibHUX
IUTOKIHIB, a IHIIMHA BIUIMBAE HA CTPYKTYpH
OPOHXOJIEreHEeBOT CUCTEMH, TOCUITIOIOYH TSKKICTb
niepediry OpoHXianbHOI aCTMH Y JITEH.

[Ipenmapatu NPOTOKOJBHOI Tepamii MOBHOIO
MIPOIO  HE3/aTHI BIUIMBAaTA HAa  YHUCIIEHHI

Cnucok aiteparypn

MaTOrCHETUYHI JIAHKW IMi3HBO1 (Pa3y ayepriyHoro
MIPOIIECy Ta AYTOIMYHHUN KOMITOHEHT, 1110 JTUKTYE
HEOOXIJHICTh HOBHX IMJIXOMIB JI0 PO3POOKH
Tepartii npy JaHiil naToJorii y JiTeH.

BucnoBku

1. B narorenesi bA y nireit npuiimMaroTh y4acTb
npo3anajibHi UTOKIHM T-miMdoruTi, piBeHb

SAKAX 3IeKUTh BI  THKKOCTI nepeoiry
3aXBOPIOBaHHL.
2. [lpenaparu IIPOTOKOJILHOT Tepartii

HIBEJIOIOTh ~ PO3BUTOK  3aXBOPIOBaHHA  IIPU
JETKOMY TIEPCUTYIOUOMY Tepediry, OIoKyroun
panHHIO (hazy anepriyHoi peakiii.

3. ®apMakoJOTIYHUI TIOTEHIIANT TPEenapariB
NPOTOKOJIBHOT ~ Tepamii ~ 3HIDKYE  DPiBeHb
npo3anajbHUX  UUTOKIHIB y  Jited  3i
CEepeIHBOTSDKKUM TIEPCUCTYIOUUM TIepedirom 1o
cnabo TO3WTHBHUX 3HAYEHb, IO IPU3BOIE JIO
PO3BUTKY HECTIIKOI pemicii 3aXBOPIOBAHHS.

[IpoTokonbHa Tepartist B TPy JiTEH 13 TSHKKAM
HepcUCTyIounM repebirom BA mpakTiyHo He
BIUTMBAE HA MOTEHIAT IMPO3aNabHAX IIUTOKIHIB
Ta TPOrpecyBaHHs Mepediry 3aXBOPIOBAHHS, IO
IUKTYyE PpO3pOOKY HOBHX  (PapMaKOIOTIUHHX
MiAXOIB y JAHOTO KOHTHHI€HTY JITEH.
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ABSTRACT. At the current stage of solving the problem in the pathogenesis of atopic BA in moderate-severe
and severe course of the disease, the leading role is played by pro-inflammatory cytokines of T-lymphocytes and
factors of the late phase of allergic inflammation.
Goal. To determine the effect of the drugs of the therapy protocol recommended by GINA (2021) and the Ministry
of Health of Ukraine No. 2856 on the production of pro-inflammatory cytokines in children with AD.
Materials and methods. The study was conducted in 106 patients with BA and 20 healthy children aged 5 to 14
years in the period of disease remission before and after therapy. The impact of the protocol therapy scheme on
the production of pro-inflammatory cytokines and their antibody control in children with different degrees of
severity of the course of the disease was evaluated.
The results. In asthma in children with a mild persistent course, protocol therapy reduces the release of mediators
of the early phase of the allergic disease and the partial production of pro-inflammatory cytokines, which leads to
clinical remission of the disease. With a moderately severe persistent course of AD, the influence of protocol
therapy drugs reduce the level of production of pro-inflammatory cytokines to weakly positive values, which
indicates incomplete control of therapy and unstable clinical remission. In severe persistent AD, protocol therapy
partially reduces the production of pro-inflammatory cytokines, but does not affect the late phase of allergic
inflammation and the autoimmune component of the pathogenesis of the disease.
Conclusions. The recommended GINA protocol therapy (2021) eliminates the early phase and does not affect the
late phase of allergic inflammation and the autoimmune component. This requires the development of additional
therapy for moderate and severe asthma in children.
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For citation: Liadova T, Volobueva O, Chernusky V, Popov M, Letiaho H, Pavlikova K. INFLUENCE OF DRUGS OF PROTOCOL THERAPY ON THE
PRODUCTION OF PRO-INFLAMMATORY CYTOKINES OF T-LYMPHOCYTES OF CHILDREN WITH BRONCHIAL ASTHMA. Actual problems
of modern medicine. 2023;12:29-38. DOI: https://doi.org/10.26565/2617-409X-2023-12-04 (in Ukrainian)

Information about author Viacheslav Chernusky, MD, PhD, full Hanna Letiaho, MD, PhD, associate

Tetiana Liadova, MD, PhD, full professor,
dean of the school of medicine, V. N. Karazin
Kharkiv National University, Svobody Square, 6,

Kharkiv, Ukraine, 61022, e-mail:
t.lyadova@karazin.ua, ORCID ID
https://orcid.org/0000-0002-5892-2599

Olga Volobueva, MD, PhD, associate

professor, head of department of infectious
diseases and clinical immunology, School of
Medicine, V. N. Karazin Kharkiv National
University, School of Medicine, Svobody
Square, 6, Kharkiv, Ukraine, 61022, e-mail:
0.volobyeva@karazin.ua, ORCID ID

professor, department of infectious diseases and
clinical immunology, School of Medicine, V. N.
Karazin Kharkiv National University, Svobody
Square, 6, Kharkiv, Ukraine, 61022, e-mail:
chernusky@karazin.ua, ORCID ID
https://orcid.org/0000-0001-5657-9486

Mykola Popov, MD, PhD, full professor,
department of infectious diseases and clinical
immunology, School of Medicine, V. N. Karazin
Kharkiv National University, Svobody Square, 6,
Kharkiv, Ukraine, 61022, e-mail:
mykola.m.popov@karazin.ua, = ORSID 1D
https://orcid.org/0000-0002-5759-9654.

professor, department of pediatrics, School of
Medicine, V. N. Karazin Kharkiv National
University, Svobody Square, 6, Kharkiv,
Ukraine, 61022, e-mail: letyago@karazin.ua,
ORCID ID https://orcid.org/0000-0002-6327-
1321

Ksenia Pavlikova, MD, PhD, associate
professor, department of infectious diseases and
clinical immunology, School of Medicine, V. N.
Karazin Kharkiv National University, Svobody
Square, 6, Kharkiv, Ukraine, 61022, e-mail:
k.pavlikova@karazin.ua, ORCID ID

https://orcid.org/0000-0002-1228-4915

https://orcid.org/0000-0002-5569-1748

References

1.Popov MM, Soloshenko EM, Chernuskyi VH. Alerhichni khvoroby:
Kerivnytstvo dlia praktychnykh likariv. Kh.: KhNU imeni V.N. Karazina;
2011. 291 c. [in Ukrainian].

2. Liadova T, Volobuieva O, Churnuskyi V, Popov M., Letiaho H.,
Pavlikova K. Vyznachennia aktyvnosti T-limfotsytiv aktyvovanykh
bronkholehenevymy antyhenamy ta yikh imunodiahnostychne znachennia
u ditei, khvorykh na bronkhialnu astmu. Aktualni problemy suchasnoi

medytsyny. 2023;11:21-28. DOI:
2023-11-03 [in Ukrainian]

3.David Male, R. Stoker Peeples Jr., Viktoria Male. Immunology. Niuth
edition. Elsevier. 2020.432 p.

4.Chernushenko EF, Kohosova LS. Ymmunolohycheskye yssledovanyia v
klynyke. K.: Zdorovia; 1978. 159 c. [in Ukrainian]

5. Global Initiative for Asthma. Global Strategy for Asthma Management
and Prevention.2023.URL: www.ginasthma.org.

https://doi.org/10.26565/2617-409X-

Received: 17.08.2023
Accepted: 09.10.2023

Conflicts of interest: author has no conflict of interest to declare.

KouduikT inTepeciB: BiacyTHIH.



38
ISSN 2617-409X AKkmyanawvHi npo6.1emu cy4acHoi meduyuHu. Bunyck 12, 2023

DOI: https://doi.org/10.26565/2617-409X-2023-12-05
VIIK 618.13/.15-007.285-085

M. O. Lepouna *>CPEE 1. B. [Tomanosa *5CPE, [ M. Illepouna 45 CPE
O. B. Mepyanosa *>PE, A. 0. Yexynoea %P
merts@ukr.net

HOBI MNIAXOAU Y KOPEKIII IMYHHUX MIOPYIIEHB ITPU AJJTEHOMIO3I

A — konyenyisi ma ouzaun docniodxcenns; B — 36ip oanux; C — ananiz ma inmepnpemayis oanux; D — nanucanns cmammi,
E — peoazysanns cmammi; F — ocmamoune 3ameepodicennss cmammi

AHOTAILIS. BuBueHHI0O mnpoOieMH TEHITaJbHOTO EHIOMETPiO3y MPHUCBAYEHO BEIUKY KUIBKICTh
JOCHIKeHb, TPOTE, AO0CI TMUTAaHHS eTIoNorii Ta MeXaHi3MiB PO3BUTKY 3aXBOPIOBAHHS 3aJIHINAIOTHCS
HeBUpIMIEHNMH. AeHOMi03 Bpakae 06mu3pko 10 % KiHOK penpoAyKTHBHOTO BiKy, 3ycTpidaerscs y 30 %
XKIHOK TIpY CUHAPOMI TazoBoro 6ot i 1o 50 % y mamieHToK npu XKiHo4oMY Oe3migai. AeHoMio3 mpoTikae
Ha (OHI IMYHHUX PO3Ja/iB, sIKi MOTPEOYIOTh aJeKBATHOI JIKyBaIbHOI TAKTUKH. OTHUM i3 MEPCIEKTUBHUX
MiIXOMIB y MiABUIIEHHI e(peKTUBHOCTI JIIKYBaHHS XBOPUX Ha aJeHOMi03 € IMyYHOKOPHUTYIOUa Teparlis.
MeTo10 po6oTH cTajo MiABUIIEHHS €(PEKTUBHOCTI JTIKyBaHHS XBOPUX Ha aJJleHOMi03 IIIJISIXOM YAOCKOHAICHHSI
JNiarHOCTUYHOI Ta MPOTHOCTUYHOI TAaKTHKU BEACHHS XBOPHX Ha MiJCTaBi BUBYEHHS NAaTOTCHETHYHUX
ACIEKTiB.

Marepiaau Tta meroau. Jlo mochmimxeHHs BKIOYeHO 115 mamieHTOK penpoAykTuBHOTO Biky. [IpoBeneno
OILIIHKY €(PEeKTUBHOCTI KOMIUIEKCHOTO MOPIBHSHO 3 TPaAWLIMHUM JiKyBaHHSAM. Y JIHWHaMIilll MPOBOJMIACS
OIliHKAa KJIIHIKO-T1a00paTOPHUX, IHCTPYMEHTAIBHUX Ta IMyHOJIOTIYHIX MMOKA3HUKIB.

Pe3yabTaTu Aocaigxens Ta ix 00ropopenHs. BpaxoByoun 0cOOIMBOCTI MaTOTeHETUYHNX MEXaHi3MiB, SIKi
BKa3yIOTh Ha MOPYLIEHHS KIITHHHOTO i MaKpoQarajabHOro JAHOK IMYHITETY, IIUTOKIHOBHH JUCcOaNaHC, 110
CHOPUSIIOTH PO3BUTKY 3aXBOPIOBAHHS Ta HOr0 NMEPCUCTEHIi, HAMH PO3POOJIICHO KOMIUIEKCHUH MiIXix A0
MiIBUIICHHS e€(EeKTUBHOCTI JIKyBaHHS XBOPUX Ha aJl€HOMiO3, I[0 MAa€ METOK 3HWKEHHS IMPO3aralbHOTO
IMyHOJIOTiYHOTO TMOTeHmianmy. Ha T mpoBeAeHOr0 KOMIUIEKCHOTO IIKyBaHHS BilOyBA€ThCA 3HIDKCHHS
AKTUBHOCTI ayTOIMYHHHUX peaklliid, HopMali3allis MOKa3HUKiB (aromuTapHOi i KHUCIOPOJHOI aKTHMBHOCTI
HEUTPOQiIiB i MOHOIIUTIB, MUTOKIHOBOTO JUCOANaHCy - 3HWKEHHS PiBHA MPOIYKIlii Mpo3anadbHAX IUTOKIHIB
i VEGF.

BucnoBku. Ha mijgcraBi oTpuMaHuX pe3ysbTaTiB pOOOTH ONTUMI30BaHO MiJXOJU JI0 JiKyBaHHS XBOPHX Ha
aZIcHOM103, OOTPYHTOBaHO JIOIIBHICTh 3aCTOCYBaHHS IMyHOKOPHUTYIOUYHMX MPETNapaTiB B KOMILIEKC] Teparmii.
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Beryn

AzleHOMIO3 € OHMM 3 HaHOUIbII MOUIMPEHHX
3aXBOPIOBaHb, 3alIMal041 B CTPYKTYPI TTHEKOIOTTYHOT
naroyorii 3 wicre, Bpakae Omu3pko 10 % >kiHOK
PENPOIYKTUBHOIO BIKY, 3ycTpidaeThest y 30 % sKiHOK
TP CUHIPOMI Ta30Boro 6010 1 710 50 % y mariieHTok
npyd  KIHOYoMYy  Oe3rumyid.  Bucokwii  piBeHb
3aXBOPIOBAHOCTI Y TIOMYJISALil, KIIHIYHI TPOSBH
(ImcMeHopest, TOPYLIEHHS! MEHCTPYaJIbHOIO LIUKITY,
OE3IUTIIHICTh) 3YMOBIIIOIOTh MEAMYHY Ta COLIABHY
3HAYYIIICTH I[HOT0 3aXBoproBanH: [ 1, 2, 3].

BuBueHHI0 npobsiemMu TE€HITAILHOTO
€HJIOMETPIO3y TMPHUCBSIYEHO BEJIMKY KUIBKICTh
JOCITI/DKeHb, TPOTE, JIOCI MUTAHHS eTioNorii Ta
MEXaHi3MIB PO3BUTKY 3aXBOPIOBAHHS 3aJIMIIAIOTHCS
HeupimeHnmu. Lle yckiamHioe BUOIp aneKBaTHOL
JKYBaIbHOI TAKTUKU Y TAIIEHTOK 3 aJ€HOMIO30M.
Bce BuKIIa/ieHEe 3yMOBITIOE aKTYaJIbHICTh BUBYCHHS
npo0ieMu Ta MoTpedye MOIIyKy HOBHX MiAXOIB JI0
JIarHOCTUKY, TAKTUKU BEJICHHS Ta MPO]iTaKTUKA
3axBoproBanus [3, 4].

UYuciteHHi Teopii MOXOHKEHHS SHIOMETPio3y He
MOXYTb TOSICHUTH KIIFOYOBI MOMEHTH PO3BUTKY
3aXBOPIOBAHHS, a caMe TIeHeTpamio 0a3aabHOro
Hmapy €HIOMETpil0 B MPWIErTIUHA  MEOMETpiil.
OueBusHO, Lel mpoliec HEMOXKJIMBUNA O€3 ydacTi
CYKynHocTi  (pakTopiB, 10  3a0e3nedyroTh
BI)KHMBaHHS Ta Mposidepaliito KITHH €HI0METPIIO:
TOPMOHM, (AKTOPU POCTY, LMUTOKIHU, KIITHHU
IMYHHOI CUCTEMH, €HI0TENIaIbH1 KIIITUHU CYIUH S,
6]. 3HauHe Miclle B JOCTIIKEHHSIX aJeHOMIO3Y
3aliMae BUBYEHHS poJli IMyHHUX (akTopiB. Bennka
yBara NpHUIUIseTbcs (GOPMYBaHHIO a/I€HOMIO3Yy Ta
pouti JIOKAJTbHUX IMYHHUX TIOPYIICHB,
(GYHKIIOHYBaHHIO  IMyHHUX  (akTopiB  mpHu
aJieHoMIO31, a TaKoX 3MIHI MIKPOOTOYEHHS
npoiidepyrounx  KIITMH, 10  MPOXYKYIOTh
IIMTOKIHMA, XEMOKIHM Ta (akropu pocTy, M0
HaJIal0Th PI3HOMAHITHUM BIUIMB Ha MaTo(i3io0rio
3axBoptoBanHs [7, 8]. Ilepemiueni ¢axTopu
CIIPUSIOTh PO3BUTKY XPOHIYHOTO CYOKJIIHIYHOTO
3amajieHHs, HEOaHTIOreHe3y, 1HQUIBTPYIOUOro
pOCTYy €HIOMETpil0 B MIOMETpid, MPOPOCTaHHA
HEPBOBHX BOJOKOH B €HJOMETPIOiHI BOTHHIIA Ta
IHIMX rineprpornidepaTnBHux mnporuecis [9, 10].

JIikyBaHHS aJIeHOM103Y BITHOCUTBCSI 10 OJTHOTO 3
HAWCKJIQIHIIIMX TUTaHb Y Cy4acHiii rinexosorii. Ha
Hallly TyMKY, OJHUM 13 MEePCHEeKTUBHUX MIAXOIB Y
MiBUIIEHH] €(QEeKTUBHOCTI JIIKyBaHHS XBOPHUX Ha
aJIeHOMI03 € IMyHOKOpuryrouda teparmis. bepyun no
yBary, 110 B aTOreHe31 aJIeHOMI03y IMyHHI po371aau
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€  (Qakropamu, 10  COPUSIOTH  PO3BHUTKY
3aXBOPIOBAHHS Ta HOrO IIEPCUCTYBAaHHs, MOYKHA
BBKATH, IO 3aCTOCYBAHHS iIMYHOMOJTYJTFOIOYMX
3ac00iB y KOMIUIEKCHI Teparii XBOpHX Ha aeHOMIO3
€ IaToreHeTuuHo oorpynToBanuM [ 10, 11].

Mertoro podoTu CTaJIo 1 IBUTIICHHS
e(EeKTUBHOCTI JIIKyBaHHS XBOPHUX Ha aJICHOMIO3
IUBIXOM  YJIOCKOHQJIEHHS ~ JIarHOCTUYHOI — Ta
NPOTHOCTHYHOI TaKTUKW BEIICHHS XBOPHX Ha
IMiICTaBl BUBYEHHS [TATONEHETUYHUX ACIIEKTIB.

Marepiaiu Ta MmeToau

Jlo nmocmipkeHHS BKIIIOYeHO 115 marieHTok
PEIPOYKTHBHOTO BIKY, IIIO TPOXOJIIIH JTIKYBaHHS
Ha KIIHIYHUX Oa3ax Kadeapu axymiepcrsa u
rigekosorii Ne 1 XapbKiBCBKOTO HAI[iOHAILHOTO
MEJMYHOTO YHIBEpCUTETY, $Ki TOAUIeHI Ha 2
KJTiHIYHI rpynd. | kiiHiYHY rpyny (KOHTPOJBHY)
cranoBun 30 (26,1 %) 3mopoBux (epTHIIBHUX
xiHOK. Y Il kmiHiuHY rpyny (OCHOBHY) YBIHILIM
85 (73,9%) xBopux Ha ajaeHOMIOo3 | crymeHs
nomupeHHs. CepenHiid BiK TMAIliEHTOK CTaHOBHTH
33,3+2,9 pokiB. Cepen OOCTE)KESHHX XBOPHX Ha
aJICHOMIO3 3 METOK OIIHKA  e(EeKTUBHOCTI
JKyBaHHS OYJ10 BUILICHO JIBI MiArpyIH (OCHOBHA Ta
HiArpymna mopiBHSHHS). Y MIATPYIi MOPIBHSIHHS —
40 (47,1 %) maIi€HTOK, SKHM TPOBOMIIOCS
Tpaauiliiine nikyBaHHs 3rifHO 3 Hakazom MO3
Vkpainn Ne 319 Bin 06.04.2016 p. B ocHoBHii
miarpymi — 45 (52,9 %) narieHToK OTpUMyBaH
KOMILJIEKCHE (IMYHOKOpPHUTYIOU€ 1 TOPMOHAJIBHE)
mikyBaHHA. KowmriekcHa — Tepamis — BKIIIOYaia
MpU3HAYEHHS TIOXiJIHUX HOPTECTOCTEPOHY 0e3
aHJIPOTE€HHOI aKTHUBHOCTU (Ii€HOTE€CT TabJeTKu
MepopasIbHO 32 3arajJbHONPIHHITOI0 CXEMOIO) Ta
IMYHOCTUMYIISITOPH, IHIyKTOpH CHHTE3Y
€HJIOTeHHUX 1HTEep(EpOHIB (a10pepoH MiMIKIpHO, 3
iH'exuii Ha Kypc JikyBaHHs). IlopiBHIOBaHI rpynu
XBOPHUX OyJM OJTHAKOBMMHU 3a BIKOM Ta KJIIHIYHUMHU
MposIBAMH ~ 3aXBOpPIOBaHHS. [IpoBeneHO OIIHKY

e(pEeKTUBHOCTI ~ KOMIUIEKCHOTO  TOpIBHSHO 3
TPATUIIITHAM JKYBaHHSIM. Y IMHAMII
NpoBOIMIACS  OLIHKA  KIIHIKO-Ta00paTOpHHUX,

IHCTPYMEHTAJIbHUX Ta IMyHOJIOTTYHHUX IMOKa3HHUKIB.
3 METOI0 BU3HAUYEHHS TSDKKOCTI Ta IHTEHCUBHOCTI
00JILOBOTO CHHIPOMY 0 Ta TICTs JIKyBaHHS Oyia
BUKOpHcTaHa BizyanbHa Anasorosa [llkana (BAILL)
(visual analogue scale — VAS). VYibsrpasBykose
JOCHIPKEHHS ITpoBeieHo Ha anapati Mindrey DC-60
Esp, mo [03BONMMIO OITIHWATH: PO3MIPU MATKH
(MO3MOBXKHIHM, TONEpeYHUii Ta TepeIHbO3aAHIN
PO3MIpH), TOBIIMHY Ta CTPYKTYPY €HIOMETPIIO.
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3 METO YTOYHEHHS JIlarHO3y BCIM TAaIli€HTKaM
MPOBOMNIACS  TAMIENb-0i0Mciss  eHIoMeTpito  abo
TiCTEPOPE3EKTOCKOMIsT 3  OIONCIE0  SHIOMETPIIO,
MIOMETpITO.

®deHoTunyBaHHS JTIMQOIMTIB TPOBOAWIM Ha
npotouHomy  murodmoopumerpi  FACSCalibur
(«Becton  Dickinson», USA) 3a momomororo
nporpamHoro 3adesneuenHs MultiSET.

daroryTapHy = aKkTHBHICTH ~ HEUTpouIB  Ta
MOHOLIUTIB KpOBI BU3HAYAIN
IUTO(IIOOPUMETPUYHIM METOJIOM Ha MPOTOYHOMY
murodroopumerpi  FACS  Calibur  («Becton
Dickinson», USA) [13].

Buznauenns konmenrparii 1L-8, 1L-18, TNF- o,
VEGF (B cupoBariii KpoBi) HMpPOBOAMIA METOIOM
I®A 33 [OIOMOrOK  TECT-CHCTEMH  JUIS
IMyHO(EPMEHTHOTO aHaJli3y 3TiHO METOAWYHUX
PEKOMEHAIliH, IO JOMAIOTHCS A0 CTAaHJAPTHUX
HaOOpIB PEAKTUBIB TECT-CHCTEM.

JlocmiypKeHHsT  TIPOBEAEHI 3 JIOTPHMAaHHIM
OCHOBHHUX Ol0€THYHHMX HOPM 1 BUMOT [ €ITbCIHCHKOT
JIeKJIapallii, MPOTOKOJI JIOCHI/DKCHHS y3TOKCHUMA
JlokanbHUM €TUYHUM KOMITETOM.

CraTucTUUHMI aHAITI3 TPOBOIIIN 32 JIOTIOMOT OO
nporpamHoro 3a0esneueHHs GraphPad Prism 5.
Otpumani JaHi TOJaBaM y BHUIVII CEPEIHBOrO
BuOipkoBoro (M) Ta CTaHOAPTHOTO BiIXWUICHHSA
cepenuboro (o). OOpoOmsM  MapaMeTpUIHUMU
(mMcnepciitHOro aHai3y, MHOKMHHOTO MOpIBHSHHS
3a nonoMororo kputepito Ct'rozmeHrta, xoedirieHTa
kopemsiii  IlipcoHa «r») 1 HemapameTpUYHUMHU
METOJaMU  JOCHIKEHb (KpUTEpIl0  Xi-KBajpar,
paHroBoro koedirieHra kopesiii CriipMeHa «p»).

PesynbTaTu pociigxeHs Ta ix 00ropopeHHs

Kniniko-aHaMHECTHUHUMEI 0COOJTMBOCTSIMU
MAIIEHTOK 3 aJeHOMiO30M | cTymeHst 3'sBuHMCS:
OOTSDKEHICTh POJIOBOAY MATONOTIl MO TeHITaTbHOMY
engomerpiosy (37,6 %), HasBHICTH MEPBHUHHOI
oesrmiaHoCTI (43,5 %). JlucMeHopest Mana MiCIre y
46,3 %, TOpyIIEHHS MEHCTpyalbHOI  (pyHKIIi
(75,3%), HaAWMONIMPEHINIO  TIHEKOJOTIYHOO
naroynoriero  OyaM  3anadbHI  3aXBOPIOBAHHSA
(XpOHIUHMI E€HJOMETPUT, CAIbIIHIOOQOPUT — Y
92,9 %), mepeHeceHi TiHEKOJOTIUHI 3aXBOPIOBAHHS
Mam 953 %  mamieHTOK, BHCOKA  4acToTa
BHYTDIIIHBOMATKOBUX ~ BTpy4YaHb  (JIIarHOCTUYHI
BulIKpiOaHHs (63,0 %), omepamii 3 HpUBOLY
nepepuBaHHa BariTHOcTi — 96,8 % marlieHTOK.
Bkazani Qaktopu MOXyTh BIIIrpaBaTé BaKIUBY
poiib Yy TIATPUMII MATOJOTIYHUX TPOLECIB B
eHmoMeTpii. ExcTpareHitanbHa maToyiorisi — 4acTi
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pecmiparopHi  3axBoproBaHHs  (67,8%) ),
3axBoproBanHs KT (50,6 %), enmoxpuHonarii
(oxupinns) — 45,9 %.0OcobnuBocTi  3arajbHOT

3aXBOPIOBAHOCTI, IO TMOETHYETHCS 3 OCEPEIKAMH
JIOKATBHOI 1H(EKITIT, MOXKYTh CIPHUSTH TTOPYIICHHSIM
IMyHHOTO TOMEO0CTa3y.

IlpoBenene  OOCHDKEHHS — HOKa3alo, IO
KOMIUIGKCHAa ~Tepamis Mae Oulblll paHHIA Ta
CTaOUTbHMI  KIIHIYHMH  epeKkT TOpIBHAHO 3
TpaJUIIHHUM JIIKyBaHHsIM. Tak, Ha TJ1i KOMIDIEKCHOT
Tepamii BiAOYBaeTbCsl OUTBIN IIBHJIKE Ta CYTTEBE
3HIDKEHHS. OOJbOBOTO CHHIAPOMY TOPIBHSIHO 3
TPAAULIIHAM JTIKyBaHHAM. Tak, depe3 3 Micsi Bif
MOYaTKy KOMIDUIEKCHOTO JIKyBaHHS y TAI[lEHTOK
He3HauH1 0o 3a mkanoro BAI O6ynu Big3HayeHi y
88,9 %, OonboBuit iHAeKe craHoBUB 2,9 + 0,4 Oamnw,
yepe3 6 MICAIB JIIKyBaHHA Y IMX MAIllEHTOK 0o
Oynu BiACYTHI. Y Tpymi XBOPHX JIIKOBAaHUX 3a3BUYal
yepe3 3 Micsal mnokasHuk 3a BAIIl cranoBus
3,8+ 0,8, uepe3 6 micsriB — 2,9+ 0,3.

VY mporeci Teparii B 000X MArpymnax BHSBIECHO
CTaTUCTHYHO 3HAYYIIE 3MEHIICHHS TOBIIMHU
«TIepexiHO1 30HW» Yepe3 3 Ta 6 MICAIIIB MOPIBHSHO 3
pe3yibTaTaMu 10 JTiKyBaHHS. Uepe3 3 micsI Imicis
KOMILJIEKCHOTO JIKyBaHHS HOpYLIEHb
MEHCTpPYaJIbHOI (PYHKIIT y XBOPHX HE 3a(hiKCOBAHO,
yepe3 6 MIiCAIIB MOPYILIEHHS] MEHCTPYaIbHOTO LIUKITY
criocrepiraimucs y 4 (8,9 %) xBopux. YV xBopux, sKi
JIKYBaJIM TPaJULIIHO, Yepe3 3 MicsIl BiJHOBICHHS
MEHCTpyalibHOT (yHKIIT croctepiranocst y 65 %,
yepe3 6 micsauiB y 82,5 % xBopux. KomruiekcHe
JIKYBaHHS TPHU3BOAUTH JI0 OUIbII  PAHHBOTO
BITHOBJIEHHSI penpoayKTuBHOI ¢yHkuil. Y 24,4 %
XBOpHUX, SKI OTPUMYBAJIM KOMIUIEKCHY TEparlio
BariTHICTb MPOTSATOM POKY ITiCIIs JTIKYBaHHSI, TiJ] yac
MPOBEACHHS TPaAULIHHOrO JiKyBaHHA — y 12,5 %
XBOPHX.

[lo3uTBHA [MHAMIKa KJIIHIYHOTO —Hepediry
HiTBEpLKYBaIacs MOJIMIIEHHAM 1IMYHOJIOTTYHOTO

TrOMEOCTazsy.
Jauni mpo AuMHAMIKYy TOMYJSAIIHHOTO — Ta
CyOnonmymsiifHOro CKJIaJLy TiM(OLUTIB

TIpe/IcTaBIeHi y Tabmui 1.

Otpumani pe3ysbTaTH MOKa3aid, 110 Mi/IBUILEHA
aKkTUBalliss KimitHH ekcrpecyrounx CD25% i HLA®
BHACJTIZIOK KOMIUIEKCHOT'O JIIKYBaHHSI 3MEHIIIUIIACS: Y
1,6 paza CD25" (p<0,05), y 1,3 pasu HLA"
(p<0,05), a Takok 3OUTBIIMIOCS  YHCIIO
CD4'CD25'Foxp3*-nimpormrie 'y 1,3  pasu
(p <0,05). Y rpymi XBOpHX, JTIKOBAaHUX TPAJUIIHHO
nokasarku CD25" ta HLA™ sanmmanmics
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ITIBUIIICHUMH,  BIPI3HSAIOYUCh BiJ] AHAJIOTTYHUX  OYJIO HEIOCTOBIPHMM, IO BKa3ye Ha HEIOCTATHIM
MOKAa3HUKIB KOHTPOJBHOI Tpynu. [liABMIEHHS BIUIMB TPaJMLIiHOI Teparii Ha iIMyHHHH TOMeocTa3
PETYISATOPHUX CD4"CD25"Foxp3*-nimpouutie  XBOpHX.

Tabauys 1. Hokaznuku nonyasayitino2o ma cyononyisyiiiHo2o ckiady aimgoyumie nepugepuinoi Kposi y
XBOPUX HA A0EHOMIO3 00 I NICAA UKY8AHHSL.

Table 1. The population and subpopulation composition of peripheral blood lymphocytes in patients with
adenomyosis before and after treatment.

Kontponb-Ha | Tpaauniiine iikyBanus (N=40) Komruiekche sikyBaHHs (N=45)
Tokasmuk.% rpzlr[a ,7:['0 [Ticnsa nikyBaHHS I[.o [Ticns nikyBaHHs
(n=30) JKYBaHHS JTIKYBaHHS
CD3*-nimpoumtu | 66,7+6,7 69,5+6.,4 68,3£7,1 68,5+6,9 69,4+7,2
CD3*CD4*- 41,4+5.8 42.1+£3.8 42,0+3.9 44,5+ 54 43,5+4.6
mimbonuTn
CD3*CD8*- 22,8433 23,543,2 24,142,5 23,9433 22,6+2,2
JiMGpOoIUTH
CD19*- 13,1£1,9 13,2+1,4 13,0£1,9 14,2+1,7 13,4+1,5
mimbonuTH
CD16°CD56"- 10,5+1,9 10,6=+1,7 9,8+1,6 10,9+1,8 9,9+1,4
JiMGpOoIUTH
CD25"- 9,3+1,0 15,7+1,4* 14,3+£1,3* 14,9+1,6* 9,5%1,1*#**x*
mimbonuTH
CD3*HLA"- 14,9£1,5 20,14£2,3* 17,1£2,0%** 19,4+2.2% 15,242 3#*x**
JTiMGpOIUTH
CD4*CD25* 8,3+1,1 5,8+1,0%* 6,3+1,3* 6,2+0,7* 7,940,9%#*x*
Foxp3*-
JTiMGpOIUTH

[pumiTka: * p<0,05 craTrcTHYHA 3HAYYNIICTH BIIMIHHOCTEH 13 KOHTPOJIBGHOIO TPYIIOIO;
** p<0,05 craTEcTHYHA 3HAYYIIICTH BiIMIHHOCTEH 13 MOKa3HUKaMH 0 JIIKyBaHHST;
**% p<0,05 craTucTUYHA 3HAYYIIICTH BIIMiHHOCTEH MIXK TPYIIIIAMH TICIIS JIIKyBaHHS.

JluHaMmika MOKa3HUKIB (harouuUTapHOi JAHKK  HOPMAJi3allil0 MOKA3HUKIB KHUCHEBOI aKTHUBHOCTI
IMyHHOI CHCTEMHU y XBOpPUX Ha aJ€HOMIO3 0 i HEHUTpo(diTiB Ta MOHOLUMTIB Yy mepudepruyuHii
TiCIIs JTIKYBaHHS MPEeJCTaBIeHa B Tabuii 2. KpoBi. Y Tpymi XBOpHUX, JIKOBAaHUX TPAAMIIIIHO,

IIpn omiHII TOKa3HUKIB (DYHKIIOHAIBHOT 3MiH MOPIBHSHO 3 MOKa3HUKAMHU JI0 JIKyBaHHS HE
AKTUBHOCTI HEWTPOQIIiB Ta MOHOILMTIB y XBOPUX  BusBieHO (p > 0,05).

Ha aJIeHOM103, JTIKOBAaHUX KOMILIEKCHO, BUSBICHO

Tabauys 2. JJunamika NOKA3HUKIE KUCHEBOI axmusHOCmi Helimpodinie ma MoHoyumie nepupepuunoi kposi y
XBOPUX HA A0eHOMIO3 00 I NICA MKY8AHHSL.

Table 2. Dynamics of oxygen activity of neutrophils and monocytes of peripheral blood in patients with
adenomyosis before and after treatment.

Tpaauuiiine nikyBaHHS KommekcHe JlikyBaHHS
[oxa3uukw, KonTtpons- (n=40) (n=45)
% Ha Tpyna Ho ITicnsa Ho [Micns

(n=30) JIIKYBaHHS JIIKYBaHHS JIIKYBaHHS JKYBaHHS

KAH cm. 13,8+2,0 7,15+0,7* 11,241, 1%** 7,3+1,0% 13,4+1,9%****

KAH cr. (E.coli) | 94,349,5 89,112 5% 88,9+8,0* 88,6+9,7* 04,749, 2% % x**

KAM c. 4,72+0,5 4,17+0,4%* 4,14+0,5* 4,134£0,5% 4,75+0,5%****

KAM cr. 56,3+£7,7 72,9+£7,5% 64,7+6,8%** 73,2£8,1%* 56,546, 2% ***
(E.coli)

[Mpumitka: * p<0,05 cTaTHCTHYHA 3HAYYIIICTh BIAMIHHOCTEH 13 KOHTPOJIBHOIO TPYIOI0;
** p<0,05 craTicTHYHA 3HAYYIIICTD BiIMIHHOCTEH i3 MOKa3HMKAMHU JI0 JTiKyBaHHS;
*** p<0,05 craTHCTHYHA 3HAYYIIICTb BIIMIHHOCTEH MK IpYNIIaMH MiCJIs JTiKyBaHHS.
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(IL-18, TNFa) CTaTUCTUYHO 3HAYYIIE
3HIDKYBAINCS ILOJO MapaMeTpiB 10 JIKyBaHHS
(p <0,05) (Tabmuus 3).

Tabnuya 3. unamira pigHsa npo3anaibHUX Yumokinie 6 nepughepiunoi Kposi 00 i nicisa NiKy8aHHs.
Table 3. Dynamics of the level of pro-inflammatory cytokines in peripheral blood before and after treatment.

[Toxkaz- KonTposns-Ha Tpanuuiiine nikyBanus (n=40) Komruiekche nikyBaHHs (N=45)
HUKH, rpyna (n=30) | [lo nikyBaHHs [Ticas nikyBaHHS o nikyBaHHS [Ticnst mikyBaHHS
/MUt

IL-8 2,8+0,4 18,5+£2,3%* 5,11£0,5%** 18,242, 1* 3,240, 5% xx*
IL-18 297,6+38,0 382,44+46,7* 3422439, 5%** 386,5+47,1* 287,5438, 3%****
TNFa 0,28+0,04 3,15+0,5* 0,57+0,04*** 4,1+0,6* 0,26£0,03 % ****
VEGF 74,8+8.9 474,5+51,9* 147,618 4%** 472,3+55,0* 105,5£11,2%>****

IMpumitka: * p<0,05 craTucTHYHA 3HAYYINICT BiIMIHHOCTEH i3 KOHTPOJIBHOIO IPYIIOI0;
** p<0,05 craTrcTHYHA 3HAYYIIICTH BIIMIHHOCTEH i3 TOKa3HUKaMH JI0 JIIKYBaHHS;
**% p<0,05 craTucTUYHA 3HAYYIIICTh BIIMIHHOCTEH MIXK TPYIIIAMH TIiCIS JTIKyBaHHS.

I1ix BIJIMBOM KOMIUIEKCHOTO JIIKYBAaHHSI PUBEHb
UI-8 3am3uBest y 1,5 pazm, UI-18 — y 1,6 pa3sm,
®HOa- y 1,6 pa3u, y rpyni NOpiBHSHHSA, SKi
OTPUMYBAJIH TPATUIIIIHE JIIKYBaHHS YC1 TOKa3HUKU
3HM3WIUCS BianoBigHo y 1,2; 1,3 ta 1,4 pasu.

Awnainis IIMHAMIKA piBHSA CYJIMHHO-
eHI0TeNanbHoro (akTopa y CHUpOBaTIli KpOBiI B
pe3yabpTaTi JIIKYBaHHS TIOKa3aB CTaTUCTUYHO
3Hauye 3meHmeHHs piBHd VEGF B 000x rpynax.
Y XxBopHX, fKi OTPUMYBaJH KOMILJICKCHE
JIKYyBaHHS 1€ TMOKa3HUK JOCTOBIPHO 3HM3HMBCS
MOPIBHSHO 3 TOKA3HUKOM [0 JIIKYBaHHS 1 OyB y
1,4 pasy HWKYMM 32 TIOKA3HUK  MICIs
TpanuuiiHoro gikyBanss (105,5 + 11,2 nr/mn — y
Ipyni XBOpUX, $AKI OTPUMYBAIU KOMILUIEKCHE
TKYBaHHS; 147,6 £ 18,4 nor/mn -  1pu
TpaguuiiHoMy JikyBaHHi, 74,8+89 — vy
KOHTpOJIBHI rpymi; p < 0,05).

OTpuMaHi JaHl MOXHa TPAKTyBaTH B TaKHil
cnoci6. Ilpu mnouarkoBil cTamii aneHOMIO3y
¢GyHKI[IOHaTbHA  AKTUBHICTh  (DarouuTyrO4Ynx
KJITHH y iepuQepudHiil KpoBi 3HIKEHA, a PIBEHb
nmpo3anajbHUX IUTOKIHIB  MIJIBUIIEHUN, IO
CBIIYUTH npo posnaau CHCTEMHU
MakpodaranbpHoro 3axucty. Ha 11 mpoBeaeHoro
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ADENOMYOSIS
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ABSTRACT. A large number of studies have been devoted to the study of the problem of genital endometriosis,
however, the etiology and mechanisms of the disease remain unresolved. Adenomyosis affects about 10% of
women of reproductive age, occurs in 30% of women with pelvic pain syndrome and up to 50% of patients with
female infertility. Numerous theories of the origin of endometriosis cannot explain the key points in the
development of the disease, namely the penetration of the basal layer of the endometrium into the adjacent
myometrium. This makes it difficult to choose an adequate treatment strategy for patients with adenomyosis.
Treatment of adenomyosis is one of the most difficult issues in modern gynecology, one of the promising
approaches in increasing the effectiveness of treatment of patients with adenomyosis is immunocorrective therapy.
The aim of the work was to increase the effectiveness of treatment of adenomyosis patients by improving the
diagnostic and prognostic tactics of patient management based on the study of pathogenetic aspects.

Materials and methods. 115 patients of reproductive age were included in the study. The effectiveness of
complex compared to traditional treatment was evaluated. Clinical and laboratory, instrumental and
immunological indicators were evaluated in dynamics.

Research results and their discussion. Taking into account the peculiarities of pathogenetic mechanisms, which
indicate a violation of the cellular and macrophage links of immunity, cytokine imbalance, which contribute to
the development of the disease and its persistence, we have developed a comprehensive approach to increasing
the effectiveness of the treatment of patients with adenomyosis, which aims to reduce the pro-inflammatory
immunological potential. Against the background of the comprehensive treatment, the activity of autoimmune
reactions is reduced, the indicators of phagocytic and oxygen activity of neutrophils and monocytes are
normalized, cytokine imbalance is reduced - the level of production of pro-inflammatory cytokines and VEGF is
normalized.

Conclusions. Based on the results of the work, the approaches to the treatment of adenomyosis patients were
optimized, the feasibility of using corrective drugs in complex therapy was substantiated.



14

ISSN 2617-409X AxmyaasHi npo6aemu cyqacHoi meduyuHu. Bunyck 12, 2023

Key words: adenomyosis, immune homeostasis, immunocorrective and hormonal treatment

For citation: Shcherbina MO, Potapova LV, Shcherbina IM, Mertsalova OV, Chekhunova AO. NEW APPROACHES TO THE CORRECTION OF
IMMUNE DISORDERS IN ADENOMYOSIS. Actual problems of modern medicine. 2023;12:39-46. .DOI: https://doi.org/10.26565/2617-409X-2023-12-

05 (in Ukrainian)
Information about author

Mykola Scherbina, MD, PhD, DSc, Professor
Kharkiv National Medical University, Head of
Department of Obstetrics and Gynecology Nel,
Pr-t Nauki, 4, Kharkiv, 61022, Ukraine. e-mail:
mo.shcherbina@knmu.edu.ua, ORCID ID:
http://orcid.org/0000-0003-3605-7204

Lilya Potapova, MD, PhD, DSc, Professor
Kharkiv. ~ National ~ Medical  University,
Department of Obstetrics and Gynecology Nel,
Pr-t Nauki, 4, Kharkiv, 61022, Ukraine. e-mail:

Iv.potapova@knmu.edu.ua, ORCID ID:
http://orcid.org/0000-0002-2022-5333

Irina Scherbina, MD, PhD, DSc, Professor
Kharkiv. ~ National =~ Medical  University,
Department of Obstetrics and Gynecology Nel,
Pr-t Nauki, 4, Kharkiv, 61022, Ukraine. e-mail:
im.shcherbina@knmu.edu.ua, ORCID ID:
http://orcid.org/0000-0001-7666-8953

Olga Mertsalova, MD, PhD, DSc, Professor,
Kharkiv ~ National =~ Medical  University,
Department of Obstetrics and Gynecology Nel,

Pr-t Nauki, 4, Kharkiv, 61022, Ukraine. e-
mail:ov.mertsalova@knmu.edu.ua, ORCID ID:
http://orcid.org/0000-0001-9967-4918
Anastasiia Chekhunova, MD, PhD student,
Department of obstetrics and gynecologyNel
Kharkiv National Medical University, Pr-t
Nauki, 4, Kharkiv, 61022, Ukraine. e-mail:
ao.chekhunova@knmu.edu.ua, ORCID ID:
http://orcid.org/0000-0002-6509-5747

References

1. Parazzini F, Esposito G, Tozzi L, Noli S, Bianchi S. Epidemiology of
endometriosis and its comorbidities. Eur J Obstet Gynecol Reprod Biol.
2017 Feb;209:3-7. DOI: https://doi.org/10.1016/j.ejogrb.2016.04.021
2.2. Johnson NP, Hummelshoj L; World Endometriosis Society
Montpellier Consortium. Consensus on current management of
endometriosis. Hum  Reprod. 2013 Jun;28(6):1552-68. DOI:
https://doi.org/10.1093/humrep/det050. PMID: 23528916.

3.3. Gordts S, Grimbizis G, Campo R. Symptoms and classification of
uterine adenomyosis, including the place of hysteroscopy in diagnosis.
Fertil Steril. 2018 Mar;109(3):380-388.e1. DOL:
https://doi.org/10.1016/j.fertnstert.2018.01.006

4. 4. Nikitina IM, Mykytyn KV, Diadiushka YuV. Analiz faktoriv ryzyku
rozvytku hiperproliferatyvnykh protsesiv endometriia u zhinok rannoho
reproduktyvnoho viku. Bukovynskyi medychnyi visnyk. 2022;26(2):27-
31. DOI: https://doi.org/10.24061/2413-0737.XXV1.2.102.2022.5 (in
Ukraine)

5.5. Yeung P, Gupta S, Gieg S. Endometriosis in adolescents: a systematic
review. J. Endometr. Pelvic Pain Disord. 2017;9(1):17-29. doi:
10.5301/je.5000264.

6. 6. Koninckx PR, Ussia A, Adamyan L, Wattiez A, Gomel V, Martin DC.
Pathogenesis of endometriosis: the genetic/epigenetic theory. Fertil Steril.
2019 Feb;111(2):327-340. doi: 10.1016/j.fertnstert.2018.10.013. PMID:
30527836.

7.Vannuccini S, Tosti C, Carmona F, Huang SJ, Chapron C, Guo SW,
Petraglia F. Pathogenesis of adenomyosis: an update on molecular
mechanisms. Reprod Biomed Online. 2017 Nov;35(5):592-601. doi:
10.1016/j.rbmo.2017.06.016. PMID: 28693952.

8.Fan YY, Chen HY, Chen W, Liu YN, Fu Y, Wang LN. Expression of
inflammatory cytokines in serum and peritoneal fluid from patients with

different stages of endometriosis. Gynecol Endocrinol. 2018
Jun;34(6):507-512. doi:  10.1080/09513590.2017.1409717. PMID:
29308924,

9.Lin WC. Chang CY, Hsu YA. Increased Risk of Endometriosis in
Patients With Lower Genital Tract Infection. Text: electronic.Medicine
Baltimore. 2016;95(10):URL:https: //insights.ovid.com /article/00005792-
201603080-00012

10. Tatarchuk TF, Kaluhina LV, Danylova AO, Pavlova KS.
Kompleksnyi pidkhid do likuvannia bolovoho syndromu pry adenomiozi.
Reproduktyvna endokrynolohiia 2021;(3):53-60. (in Ukraine)

11. Casper RF. Progestin-only pills may be a better first-line treatment for
endometriosis than combined estrogen-progestin contraceptive pills. Fertil
Steril. 2017 Mar;107(3):533-536. doi: 10.1016/j.fertnstert.2017.01.003.
PMID: 28162779.

12. Sokolenko VL, Sokolenko SV. Prykladna imunolohiia. 2-e vyd.
Cherkasy: LEMAR-PROM; 2015. 66 s. (in Ukraine)

13. Kolisnyk NV, Omelianchyk LO. Metody laboratornoi imunolohii.
Zaporizhzhia: ZNU; 2010. 116 s. (in Ukraine)

Received: 17.08.2023
Accepted: 12.11.2023

Conflicts of interest: author has no conflict of interest to declare.

Konduaikr inTepeciB: BigcyTHiM.



45

ISSN 2617-409X Actual problems of modern medicine. Issue 12, 2023

REVIEW

DOI: https://doi.org/10.26565/2617-409X-2023-12-06
VK 616.594.12-03-07-08

I. Serbina A8 ¢ DP.F K, Khobzei B¢, T. Liadova B F, O. Litus F,

S. Vozianova E, Y. Andrashko E, S. Galnykina E, T. Sviatenko E,

I. Svistunov E, O. Syzon E, I. Kadyhrob B, Y. Ovcharenko A B C.D:F
serbinaim@gmail.com

CLINICAL GUIDELINES OF UKRAINIAN HAIR RESEARCH
SOCIETY. DIAGNOSIS AND TREATMENT
OF ALOPECIA AREATA

A —research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D — writing
the article; E — critical revision of the article; F — final approval of the article

ABSTRACT. Alopecia areata is an immune-mediated disease resulting from the interaction of genetic factors
and exogenous triggers, leading to the activation of the Janus Kinases - Signal Transducer and Activator of
Transcription signaling pathway, the formation of non-specific autoimmune inflammation and disruption of
immune tolerance of hair follicles. Alopecia areata has an unpredictable course with a non-scarring type of hair
loss, it can affect the hair part of the head and/or hair in other areas, it can be manifested by damage to the nail
plates. The psychotraumatic impact of this disease can be compared to the consequences of life-threatening or
disabling diseases. For this reason, the degree of negative impact of alopecia areata on the quality of life may not
correlate with the objective condition of patients, which is often not taken into account in the diagnosis and
treatment of the disease. Despite the variety of treatment options available, achieving effective and safe disease
control is not always straightforward. Treating patients with alopecia areata and comorbid conditions can be
particularly challenging and may require close collaboration between specialists from various fields. For these
and other reasons, there is significant dissatisfaction among patients regarding alopecia areata and its treatment.
The systematic organization, unification, and adaptation of modern knowledge about alopecia areata have led to
the creation of two algorithms: a diagnostic algorithm and a therapeutic algorithm. These algorithms provide a
differentiated approach to patient management, with age, disease severity, clinical form, disease activity stage,
comorbid pathology, prognostic factors, and patient quality of life taken into account. Agents with
immunosuppressive action belong to the main group of drugs in the treatment of alopecia areata, according to the
antigenic concept of the pathogenesis of the disease. Ongoing work is being done to update treatment protocols
to include JAK inhibitors and other preparations, taking into based on new developments and the expanding
pharmaceutical market.

Keywords: alopecia areata, autoimmunity, quality of life, guidelines, algorithm, diagnosis, treatment
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Introduction

Alopecia areata (AA) is a chronic recurrent
autoimmune inflammatory disease mediated by
T-lymphocytes in conditions of impaired
immune tolerance of hair follicles and activation
of the Janus Kinases - Signal Transducer and
Activator of  Transcription (JAK-STAT)
signaling pathway. The manifestation and
clinical diversity of AA are influenced by a
complex combination of triggers and genetic
factors. The disease has an unpredictable course
with a non-scarring pattern of hair loss, which
can affect the scalp and/or other areas of the
body, including nail involvement. It is
characterized by  various  psychosocial
disturbances, social maladjustment, and a
significant reduction in the quality of life of
patients [6, 56].

Epidemiological characteristics, genetic
factors, and the immunopathogenesis
According to epidemiological studies

conducted in various countries, approximately
1.7% of the population suffers from AA, with
prevalence ranging from 0.1 % to 02 %
worldwide. AA can start at any age, but it
typically presents before the age of 40. Most
commonly, patients between the ages of 10 and 25
are affected (60 %). Recent research indicates that
1-2% of individuals with AA are younger than 2
years old, and 21-24 % are under the age of 16.
AA is rare in adults over the age of 60 [60, 66].
Most patients experience more than one
episode of the disease. Recurrence can occur as
small, localized patches of hair loss or large areas
of hair loss with complete hair loss. Severe forms
of AA, such as total alopecia (TA) and universal
alopecia (UA), can manifest even during the first
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episode of the disease. Approximately 5-10% of
patients with patchy alopecia develop complete
scalp hair loss (TA), and in 1-2% of cases, there
is complete loss of hair on the scalp and body
(UA) [33].

For localized AA, the rate of spontaneous
remission is 30-50 % within the first 6-12
months of the disease, with complete
disappearance observed in 66 % of patients
within 5 years. For TA, the rate of spontaneous
remission is less than 10%. Over 20 years, 100%
of patients with AA experience disease
recurrence [38, 56, 73, 76]. The lifetime risk of
developing AA in relatives with the condition is
7.1% for siblings, 7.8 % for parents, and 5.7%
for offspring [14].

AA is a disease involving complex
interactions between different genes. External
environmental factors, including the influence of
pro-inflammatory substances, and possibly other
modulators, such as neurogenic, metabolic,
endocrine disorders, allergic conditions, and
infectious agents, play a significant role in the
manifestation of genetic susceptibility to AA.
During the COVID-19 pandemic, an increasing
number of patients reported recurrences or new
manifestations of AA after infection or
vaccination [7].

The disease is characterized by polygenic
inheritance. Complex interactions between the
environment and genes determine the onset and
manifestations of the disease for each individual
(type of hair loss and disease severity) [9].
Polymorphisms of genes such as IL2RA and
TNF/LTA [65], SPATAS on chromosome 4 [32],
and certain SNPs, STX17, Cxcr3, Cxcl9,
Cxcl10, CTLA4, PRDXS5, and IKZF4/ERBB3,
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as well as TNF-0-308G/A [13,52,53], have been
associated with AA. Polymorphisms of the IL-
17A and IL-17RA genes (IL-17A receptor) have
also been identified [49]. These results indicate
that the pathological presentation of antigens and
the regulation of autoimmunity may play an
important role in the initiation of AA.

Recently, multiple genetic polymorphisms,
such as short tandem repeat (STR)
polymorphisms and copy number variants
(CNVs), have been investigated and are
implicated in the pathogenesis of AA. Additional
loci with genes related to the apoptosis activation
pathway, regulatory T-cells (Treg), and JAK-
STAT signaling, some of which are involved in
the development of other autoimmune diseases,
have been identified [55, 61].

Cytokines are considered a mediator in the
formation of the pathophysiological stage of
autoimmune reactions in AA, disrupting the
mechanisms that maintain immune tolerance in
hair follicles [16, 36]. New evidence suggests the
significance of the JAK-STAT signaling pathway
in the development of AA. CD8+ T cells +
NKG2D produce IFN-y, which binds to its
receptor on the surface of hair follicles in AA and
activates the JAK1/2 - STAT1 pathway. This, in
turn, leads to the production of IL-15, which, by
binding to its receptor on the surface of T cells,
activates JAK1/3 - STATS5 and induces the
production of IFN-y, maintaining immune
inflammation. Biopsy analysis of the skin of AA
patients has revealed the overexpression of
JAK3, although to a lesser extent than JAK1 and
JAK2 [58, 63, 78].

Stress, neuroinflammation and adaptive
regulatory mechanisms

The persistent nature of immune disorders, the
connection between the development and
recurrence of  the dermatosis with
psychotraumatic factors, indirectly indicates the
inadequacy of the adaptive potential of patients
[51]. The skin and hair follicles have a local
neuroendocrine axis similar to the hypothalamo-
pituitary-adrenal system. During periods of stress,
the axis is activated to release corticotropin-
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releasing hormone, substance P, nerve growth
factor, leading to degranulation of mast cells,
accelerating the catagenic regression of hair
follicles, and possibly promoting neurogenic
inflammation, which results in the loss of immune
privilege in hair follicles [12, 43, 77].

The controversial issue is whether stressful
events in life can contribute to the development
of AA. There have been documented cases where
psychosocial stress clearly preceded the onset or
recurrence of AA. However, it is challenging to
objectively distinguish stress as a real trigger of
the disease from distress caused by the disease,
which can retrospectively and mistakenly be
identified as the cause of hair loss in AA. It can be
assumed that even if stressors play a minimal role
in the onset of AA, anxiety and depression
directly caused by different forms of AA may
negatively affect the course of the disease through
stress mediators. For such patients, particularly
those with pathological adaptation disorders, an
avoidant behavior is typical. AA often leads to the
development of anxiety and depressive reactions,
as well as social phobias related to low self-
esteem. Thus, one can speak of the existence of a
vicious circle: stress - AA - the patient's
psychosocial status - AA - stress [12, 15].

Diagnosis

A unified diagnostic algorithm should be used
for diagnosing AA to determine the clinical form,
disease severity, stage of activity, comorbid
pathology, quality of life index, and prognostic
factors for a severe course, which are important
criteria for prescribing differentiated therapy
(Table 1.).

The unified examination protocol for patients
with AA enables more effective disease
monitoring, and the outpatient card, developed in
accordance with international recommendations,
contains data with epidemiological and
prognostic significance, as well as key stages in
disease progression. This approach to AA
patients improves patient management and
medical care and serves as the foundation for the
All-Ukrainian register of AA patients [1].
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Table 1. Diagnostic algorithm for alopecia areata

History, evaluation of trigger factors, clinical examination

Special diagnostic methods:

= pull test
= frichoscopy

Differential diagnosis

Additional research methods:

fungal testing {scraping. plating, Wood's lamp)
antinuclear antibodies,
antibodies to native DNA

syphilis serology screening
skin biopsy

Diagnosis of alopecia areata, determination of the clinical form, stage
and affected area

local scalp

local beard

supra- and dliary
ribbon-like (ophiasis,

= subtotal {muttifocal) = diffuse
= infalis = incognita
= yoiersals = canifes subita

= with nail imohement

Stage (trichossary, pull test)

» Active (black dots, broken hairs, exclamation marks, tapered hairs, Pohl Finkus
constrictions {moniletriz-like hairs), coudability hairs); positive pull test

» Chronic (no signs of activity, yellow dots, vellus); negative pull test

= Hair regrowth stage (regrowing hair, twisted hair, poliosis); negative pull test

Affected area (SBN)

Affected area of the scalp (%) and other parts of the body (B). the degree of nail plate (MF) changes (M):

50 —without hair boss

51— =25 % hair loss

52 — from 25% to 49% hair loss
53 —from 255 to 743 hair loss
54 —from 75% to 993 hair loss

= 55—100% hair loss

= B0 — no body hair loss

= B1 —some body hair loss

= B2 — 100% body hair loss

= W0 — no nail invohement

= 11— some nail imsolvement

= N1a — 20-nail dystrophy
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Definition of severity

Moderate:
52B1.2HNy - Szﬂuﬂu.u 5:B12M1 1.
S,BoNg: S.B,N, S1BaaMoa.: S:BoMa SaBaaMai, - S:BosMoa,
= local (scalp) 5 local {Sﬂailfpl (+ NP = ribbon-like
= local (beard) T Tt (ophiasis, sisaipha)
= supra- and ciliary the body) = diffuse
= multifocal = incognita
[-Dﬂljll!;t;i:;n-ggiﬂm] = canites subita
. diffuse = multifocal
= incognita = tfotalis
= canites subita = universalis
(NP damage and/or
involvernent of other parts of the

Assessment of comorbid pathology

Laboratory and instrumental research methods

As per indications (presence of complaints, clinical manifestations) and before treatment:

= Clinical and biochemical blood test;

= Serological diagnosis of celiac disease, autoimmune diseases {lgh and 19 to tissus
transglutaminase, to deaminated peptides (gliadin));

= Acute phase proteins, antinuclear antibodies, antibodies to native DMNA and etc.

Deficiancies (iron, ferrtin, serum total iren binding capacity, 25 (OH) D, selenium, Zinc, etc);
Cortisol; TSH, free T3 and T4, antibodies to struchures of the thynoid; prolacting
Fluorography;

Interdisdplinary consultations.

Determining patients’ quality of life on DLQI scale (0-30 points)

Identifying of nsk factors for severe disease course

Early disease onset;

AT, AL or ribbon-like hair loss;

Mail involvement;

Hair loss on the body associated with localized forms on the scalp;

Disease duration more than 5 years (the absence of yellow dots on trichoscopy);
Presence of atopy;

Presence of other autoimmune diseases;

Fositive family history.

Development of a treatment plan

Therapy monitoring

Actual problems of modern medicine. Issue 12, 2023
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Clinical Forms
Pathological Process

Clinical examination reveals alopecia foci,
presented as completely hairless areas on hair
bearing skin (scalp, eyebrows, eyelashes, body)
with marked boundaries, smooth surface,
without signs of scaling, infiltration, and
atrophy. Depending on the area and extent of
involvement, the following clinical forms of AA
are distinguished: localized scalp and beard,
supra- and ciliary, ribbon-like (ophiasis and
sisaipho), subtotal, TA, UA, diffuse, incognita,
canites subita.

Clinical forms can transform from one to
another, especially in cases of severe disease. In
some cases, there may be spontaneous hair
regrowth, while in others, there are severe,
therapy-resistant forms or cases where hair
regrowth occurs only with continuous treatment,
and hair falls out again within a few days after
treatment is stopped. Nail involvement in AA is
not a constant feature. The frequency of nail
involvement accompanying A A ranges from 7 %
to 66 % [9]. Nail damage can occur before,
during, or after hair loss.

In clinical presentation of AA, successive
stages are distinguished: active, chronic and hair
regrowth. It is noted that the disease duration
often does not correlate with the activity of the
pathological process [34].

Special Diagnostic Methods

Special diagnostic methods (hair pull test,
trichoscopy, and, if necessary, biopsy) are
auxiliary for differential diagnosis and are key to
determining the stage of the pathological
process.

Trichoscopy reflects the pathophysiological
process of AA, with markers being almost the
same for all clinical subtypes, while the main
differences are determined by disease activity.
Observing the dynamics of the process in the
affected areas is the basis for the differential
diagnosis of AA, providing additional evidence
for prognosis and treatment efficiency [68].

In the active stage of AA, trichoscopy shows
features such as black dots, broken hair,
exclamation mark hairs, coudability hair, and
monilethrix-like  hair, which reflect the
dystrophic process. The absence of the above-

and Stages of the
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mentioned signs of dystrophic activity is the
main criterion for the chronic stage. However,
yellow dots and vellus hairs are variables — not
specific, but characteristic signs of this stage.
According to Rudnicka et al, the number of
yellow dots is proportional to patient’s age and
usually is uncommon in prepubertal children
and elderly patients [68]. They may be absent in
patients with a duration of AT and AU for more
than 5 years, which is an unfavorable prognostic
factor for treatment response. Vellus hair is also
considered a marker of disease severity. Their
presence in the chronic stage indicates the
inability of the hair follicle to produce terminal
hair.

Trichoscopy also reveals signs of hair
regrowth, such as vertically grown and coiled
hairs ("pigtail" hair), which may be observed in
the presence of long-standing active disease.
"Pigtail" hairs, coiled into oval or round shapes
with pointed ends, indicate the regeneration of
terminal hair from partially damaged hair
follicles [68]. The regrowth of unpigmented
vellus hairs in areas of alopecia regression is a
well-known feature. It should be noted that AA
usually does not affect white or gray hair. After
regrowth, initially, unpigmented hair shafts
appear, and their repigmentation occurs later in
the presence of clinical and trichoscopic signs of
poliosis [1].

The trichoscopic pattern of diffuse forms of

AA  reflects the peculiarities of the
pathophysiological processes of these patterns
and demonstrates differences from the

characteristics of the classic forms of the disease
described above. AA incognita (AAI) due to
diffuse thinning, more noticeable in the
androgen-dependent area, may clinically
resemble not only telogen effluvium but also
androgenetic alopecia (AGA). According to the
study by Tosti et al, AGA was identified in
95.23% of cases of AAI[72]. These data may be
associated with Rebora's hypothesis, which
confirms that the concealed form is more
common in patients with AGA since they have a
high proportion of hair follicles in the telogen
phase and a small number of hair follicles in the
anagen phase with high mitotic activity [64].
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The role of trichoscopy in AAI was first
described by Tosti et al, who documented the
presence of diffuse yellow dots in 95% of
patients [72]. Another trichoscopic feature of
AAlis short regrowing hair. In a small number
of patients, hair in the shape of an exclamation
mark, black dots, and dystrophic hair were
found, confirming that this form is a variant of
AA. According to Inui et al [42], the
trichoscopic combination of yellow dots
and/or short regrowing hair is characterized by
a diagnostic sensitivity for the concealed form
of AA at the level of 96 %.

Among the characteristic trichoscopic
features of the diffuse form of AA are black
dots and diffuse yellow dots. In this case,
black dots result from acute damage to the hair
follicles not grouped in clusters but spread
over the entire scalp surface [72].

Biopsy - the histological picture depends on
the stage of the disease. Peribulbar
lymphocytic infiltration in the form of a
"swarm of bees" characterizes the acute period
of the disease. A significant proportion of hairs
are in the catagen and telogen phases (up to
50%). During the chronic phase of the process,
hair follicles undergo miniaturization with
minimal or absent inflammation [9].

Severity Assessment

The Severity of Alopecia Tool (SALT), a
mathematically based tool to assess the
severity of scalp baldness, was developed by
Olsen and Canfield. In terms of alopecia, the
SALT score ranges from 0% to 100%.
(complete hair loss). SALT ALT 0-30%
denotes a mild case of AA, SALT 31-50% a
moderate case, and SALT > 51% a severe case.
An international consensus of hair research
experts has developed a special standardized
SBN system that allows objectifying the
assessment of hair loss - S (Scalp), body - B
(Body), nail plate damage - N (Nail), and
controlling the treatment effectiveness [57].
The SBN scale was used to determine the
severity of AA, considering hair loss on the
scalp, other parts of the body, and nail plate
involvement [1]:

. Mild: SiBoNo, SoBiNy, which
corresponds to AA clinical forms: local of
scalp, beard, ciliary and supraciliary;
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Moderate: S1Bo-1No-1a, Which corresponds to
AA clinical forms: - local of scalp, beard or
ciliary and supraciliary (+ damage to the nail
plates and/or other parts of the body); S2BoNo,
which corresponds to AA clinical forms: ribbon-
like forms (ophiasis, sisaipho), subtotal
(multifocal), diffuse, incognita, canites subita;

Severe: S;B12 No - SoBoNi1a — S2B12N1-1a,
which corresponds to AA clinical forms: ribbon-
like forms (ophiasis, sisaipho), subtotal
(multifocal), diffuse, incognita, canites subita (£
damage to the nail plates, other parts of the
body); SsBo2No-ta — SsBo-2Ni-1a, Which
corresponds to AA clinical forms: subtotal
(multifocal), total, universal (+ damage to the
nail plates, other parts of the body).

In order to assess the severity of AA, in
addition to the area of the scalp lesion and the
involvement of other parts of the body and
nails, the duration of the pathological process,
torpidity to therapy, and quality of life are
important. Thus, the ciliary and supraciliary
forms, according to the area of the lesion,
represent to mild severity, but a significant
decrease in the quality of life of the patient
with this localization of the disease, as well as
the lack of response only to local therapy, is
the rationale for assessing them as moderate,
and in some cases, severe degree of AA and
requires the appointment of appropriate
systemic therapy.

Thus, the ciliary and supraciliary forms,
according to the area of the lesion, represent to
mild severity, but a significant decrease in the
quality of life of the patient with this localization
of the disease, as well as the lack of response
only to local therapy, is the rationale for
assessing them as moderate, and in some cases,
severe degree of AA and requires the
appointment of appropriate systemic therapy.

Differential diagnosis

The clinical heterogeneity of AA poses
difficulties in diagnosing this condition.
Trichotillomania,  trichomycosis, lupus
erythematosus, and, in pediatric patients,
congenital triangular alopecia and aplasia
cutis are all differential diagnoses for local
and multifocal AA. The reticular form must
be distinguished from secondary syphilis; the
ribbon-like AA from frontal fibrosing
alopecia; and diffuse forms of AA from
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anagen effluvium of various origins and
androgenetic alopecia. In pediatric cases,
AT and AU may be distinguished from
congenital hypotrichosis, universal
atrichia, hereditary vitamin D-resistant
rickets, and syndromal alopecia [1, 25, 68,
70].

Comorbid pathology

Evaluating comorbid conditions is a
significant step in the diagnosis and can
provide important etiological information,
indicating a cause-and-effect relationship
between different diagnoses in AA, which
may necessitate therapy adjustments, offer
insights into the clinical prognosis, and
potential additional triggers.

Possible associations of AA with
autoimmune diseases such as thyroid
disorders exist, but the presence of thyroid
antibodies in the blood doesn't necessarily
correlate with the severity of AA; vitiligo;
psoriasis; rheumatoid arthritis, discoid lupus
erythematosus, atopy, although atopic
constitution is considered a prognostic sign
of an earlier onset with a tendency to develop
severe forms of the disease;
ophthalmological disorders (corneal opacity,
fundus  changes); Down  syndrome;
Addison's disease; autosomal recessive
autoimmune  polyglandular  syndrome;
chronic hypoparathyroidism; autoimmune
adrenal insufficiency; celiac disease;
ulcerative colitis, metabolic disorders, and
others [1. 37, 62].

A high frequency of
psychiatric/psychological comorbid
pathology, such as anxiety disorders,

depression, and sleep disturbances, has been
observed among A A patients. The "distortion
effect" of the dermatosis is considered a
factor that triggers a spectrum of
"secondary" psychological disorders [15,
57].

The first systematic examination of
comorbid conditions in AA was conducted
by Ikeda T. (1965), who classified the types
of diseases into prehypertensive, atopic,
autoimmune, and mixed categories [41].

Laboratory and instrumental methods of
examination
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Dermatological symptoms play a
dominant and indicative role in diagnosing
AA. However, determining the status of
organs and systems whose disturbances most
often correlate with AA is also essential.
There are no screening laboratory tests for
AA. Laboratory and instrumental methods
are used as needed (based on complaints and
clinical manifestations) and help identify
comorbid pathology [21, 22, 40] (Table 1).

Assessing the impact of alopecia areata
on quality of life

Under conditions of relatively minor
changes in physical health, AA significantly
impairs the emotional and social aspects of
quality of life, often leading to depression,
dysmorphophobia, and, in some cases,
suicide attempts.

To assess psychosocial
patients, the Hospital Anxiety and
Depression Scale (HADS) is wused, the
scoring of which allows to identify the
degree of disorders and provide timely
correction. A score of 8-10 points indicates
subclinical depression, while 11 points or
higher correspond to clinically pronounced
anxiety and depression [79].

The extent of AA's negative impact on
quality of life is not always directly related
to the objective condition of patients, which
is often not considered during the diagnosis
and treatment of the disease. Furthermore,
there is a discrepancy between the
perception of AA by the patient and the
physician. As a result, standard indicators
used to assess the severity, such as the

disorders in

percentage of hair loss, inadequately
describe the level of psychological stress in
AA patients.

The Dermatology Quality of Life Index
(DLQI) is the most widely used tool for
assessing the quality of life in AA patients
due to its high objectivity and reliability
[27,31]. A score of 0-1 is interpreted as no
impact of the skin condition on the patient's
quality of life; 2-5 points indicate a slight
impact; 6-10 points indicate a moderate
impact; 11-20 points indicate a significant
impact; and 21-30 points indicate a very
significant impact on the quality of life [67].
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Determining prognostic criteria for a
severe course

Predicting the course and response to
therapy in AA is very challenging, so
determining criteria for a severe disease is
important. Prognostic criteria for a severe
course of AA include early age of onset (before
puberty); TA, UA, or linear forms; nail
involvement; body hair loss in localized forms
on the scalp; disease duration of more than 5
years; the presence of atopy; a positive family
history; and the presence of other autoimmune
diseases [1, 18].

Principles therapy

When selecting treatment for AA, criteria
such as age, severity, disease activity stage, and
quality of life indicators should be considered.
It is important to balance the risk of side effects
of medications with the expected therapeutic
effect (Table 2).

In AA treatment, it is important to consider
the following: the disease does not pose a direct
threat to the patient's overall health; in localized
forms, spontaneous hair regrowth can occur
within a year after the onset of the disease even
without treatment; the impact of the disease on
the physical and emotional state of the child
and adult, including aspects such as self-
confidence and social relationships; the
evaluation of the patient's quality of life; and
the system of measures to overcome anxiety,
disappointment, feelings of helplessness, and
guilt in parents, which should be part of a
comprehensive approach to the treatment of
children with AA; comorbid pathology in AA.

Extremely important in assessing the
effectiveness of AA treatment with different
methods (results determined after 6 months of
therapy) is to focus on the dynamics of the
Quality of Life Index.

Leaving AA untreated (a "wait-and-see"
approach) is an acceptable option and probably
the most appropriate in certain cases of AA due
to the following facts: spontaneous remission
occurs in 80% of patients with limited focal
hair loss within a short period (<l year);
patients with severe forms of AA may undergo
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various types of therapy for an extended period
without any improvement; the prognosis for a
protracted course of severe AA is unfavorable,
and in such patients, the best option may be the
use of wigs (prostheses) rather than continuing
therapy, which is unlikely to be effective.

Methods of treatment

In the modern arsenal of AA therapy, both
strong acting pathogenetic pharmacological
agents and various adjuvants are included.
According to the antigenic concept of AA
pathogenesis, glucocorticoids (GCS) and other
immunosuppressive drugs belong to the main
group of drugs for pathogenetic therapy [13,
57].

Topical therapy

Topical glucocorticoids (Class B, Level of
Evidence 2+)

Topical glucocorticoids (TGCS), due to their
simplicity and convenience of wuse, are
considered "first-line" therapy for both adults
and children with mild to moderate AA, either
as monotherapy or in combination with other
forms of treatment. In adults with severe AA,
TGCS are considered as adjunctive to systemic
treatments [8]. The most commonly used is
0.05% clobetasol propionate, a super-potent
steroid, available in the form of ointment,
lotion, foam, or shampoo. Betamethasone
dipropionate 0.05% in the form of cream was
found to be an effective treatment for AA
patients [24].

In the developed algorithm, different TGCS
are prescribed depending on the patient's age.
For children up to 6 years old, strong-acting
steroids are used, such as hydrocortisone 17-
butyrate and mometasone furoate. For ages 7-
12, mometasone furoate and betamethasone
dipropionate (Class III and IV, very strong) are
prescribed,  while  for ages  13-18,
betamethasone valerate, betamethasone
dipropionate, and clobetasol propionate (Class
IIT and IV, very strong) are preferred. In adults,
highly active TGCS (clobetasol propionate) are
favored. A switch to less active TGCS may be
considered to avoid skin atrophy.
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Table 2. Therapeutic algorithm for alopecia areata
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Group of patients aged 0-6 years.

Mild, moderate, and severe

Active stage

Chronic stage

TGCS

TGCS

From 6 months: hydrocortisone 17-butyrate 0.1%
From 2 years: mometasone furoate 0.1%.

From 6 months: hydrocortisone 17-butyrate 0.1%
From 2 years: mometasone furoate 0.1%.

Topical minoxidil 2% once a day.

Lack of therapeutic effect for 6 months: a "wait-and-see" approach.

Group of patients aged 7-12 years

Mild

Active stage

Chronic stage

TGCS

TGCS

Mometasone furoate 0.1%,
betamethasone dipropionate 0.05%.

Mometasone furoate 0.1%,
betamethasone dipropionate 0.05%.

Topical minoxidil 2% twice a day.

Mo

derate

Active stage

Chronic stage

TGCS

TGCS

Mometasone furoate 0.1%,
betamethasone dipropionate 0.05%.

Mometasone furoate 0.1%,
betamethasone dipropionate 0.05%.

Topical minoxidil 2% twice a day.

Lack of therapeutic effect for 6 months: a "wait-and-see™ approach, hair replacement system,
psychological support, social adaptation

Severe

Active stage

Chronic stage

Systemic GCS

TGCS

Per os: prednisolone 0.4-0.6 mg/kg/day with a
gradual dose reduction, 3-6 months
(methylprednisolone at an equivalent dose);

+ TGCS: mometasone furoate 0.1%;

betamethasone dipropionate 0.05%

Mometasone furoate 0.1%,
betamethasone dipropionate 0.05%.

Topical minoxidil 2% twice a day.

Lack of therapeutic effect for 6 months: a "wait-and-see" approach, hair replacement system,
psychological support, social adaptation

Group of patients aged 13-18 years

Mild

Active stage

Chronic stage

TGCS

TGCS

Betamethasone valerate, betamethasone
dipropionate 0.05%, clobetasol propionate 0.05%
+ Intralesional GCS (suspension of betamethasone
sodium phosphate/betamethasone dipropionate 1
ml; eyebrow area: 0.2 ml; suspension of
triamcinolone acetonide 5-10 mg/ml; eyebrow
area: 2.5 mg/ml)

Betamethasone valerate, betamethasone dipropionate
0.05%, clobetasol propionate 0.05%

+ Intralesional GCS (suspension of betamethasone
sodium phosphate/betamethasone dipropionate 1 ml;
eyebrow area: 0.2 ml; suspension of triamcinolone
acetonide 5-10 mg/ml; eyebrow area: 2.5 mg/ml).

Topical minoxidil 5% twice a day.
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Continuation of Table 2

Lack of therapeutic effect for 6 months: refer to therapy for a moderate degree

Moderate

Active stage

Chronic stage

Intralesional GCS*

Intralesional GCS*

(suspension of betamethasone sodium
phosphate/betamethasone dipropionate 1 ml; brow
area: 0.2 ml; suspension of triamcinolone acetonide
2.5-10 mg/ml; brow area: 2.5 mg/ml).

+ TGCS: betamethasone valerate, betamethasone
dipropionate 0.05%, clobetasol propionate 0.05%.

Systemic GCS**: prednisolone 0.4-0.6 mg/kg/day
per os with a gradual dose reduction, 3-6 months
(methylprednisolone in equivalent dose).

(suspension of betamethasone sodium
phosphate/betamethasone dipropionate 1 ml; brow area:
0.2 ml; suspension of triamcinolone acetonide 5-10
mg/ml; brow area: 2.5 mg/ml).

+ TGCS: betamethasone valerate, betamethasone
dipropionate 0.05%, clobetasol propionate 0.05%.
Topical minoxidil 5% twice a day.

Lack of effect from the therapy for 6 months: see therapy for severe degree

Severe

Active stage

Chronic stage

Systemic GCS

Steroid-sparing therapy

Prednisolone at a dose of 0.4-0.6 mg/kg/day with a
gradual dose reduction over 3-6 months (or
methylprednisolone in an equivalent dose) is
recommended.

+ TGCS: betamethasone valerate, betamethasone
dipropionate 0.05%, clobetasol propionate 0.05%.

Prednisolone 15 mg/day in combination with
concurrent methotrexate at a dose of 10-15 mg/m2 of
body surface area per week for 6-8 months is
recommended.

+ TGCS: betamethasone valerate, betamethasone
dipropionate 0.05%, clobetasol propionate 0.05%

Topical minoxidil 5% twice a day.

Lack of therapeutic effect for 6 months: a "wait-and-see" approach, hair replacement system, psychological
support, social adaptation

Adults (18 years and older)

Mild
Active stage Chronic stage
TGCS TGCS
Clobetasol propionate 0.05%. Clobetasol propionate 0.05%.
+ Intralesional GCS. + Intralesional GCS.

Topical minoxidil 5% twice a day.

DLQI > 10. lack of therapeutic effect for 6 months: see therapy for moderate severity

Moderate

Active stage

Chronic stage

Intralesional GCS *

Intralesional GCS *

+ TGCS: clobetasol propionate 0.05%.

Systemic GCS:**

Per os: prednisolone 0.4-0.6 mg/kg/day with a
gradual dose reduction, 3-6 months
(methylprednisolone in equivalent dose);
Dexamethasone 0.1 mg/kg/day on two consecutive
days per week, 8-12 months;

Intramuscularly: suspension of betamethasone
dipropionate and betamethasone sodium phosphate
1-2 ml with a 34 week interval, 3-6 months;
Triamcinolone acetonide suspension 40 mg/ml with
a 4-week interval, 3-6 months.

+ TGCS: clobetasol propionate 0.05%.

Systemic GCS:**

Per os: prednisolone 0.4-0.6 mg/kg/day with a gradual
dose reduction, 3-6 months (methylprednisolone in
equivalent dose); Dexamethasone 0.1 mg/kg/day on
two consecutive days per week, 8-12 months;
Intramuscularly: suspension of betamethasone
dipropionate and betamethasone sodium phosphate 1-2
ml with a 3—4 week interval, 3-6 months;
Triamcinolone acetonide suspension 40 mg/ml with a 4-
week interval, 3-6 months.

Topical minoxidil 5% twice a day
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Continuation of Table2

DLQI > 10. Lack of therapeutic effect for 6 months: see therapy for severe severity

Severe

Active stage

Chronic stage

Systemic GCS*

Steroid-sparing therapy

Prednisolone 0.4-0.6 mg/kg/day with a gradual
dose reduction, 3-6 months (methylprednisolone
at an equivalent dose); Dexamethasone 0.1
mg/kg/day on two consecutive days per week, 8—
12 months;

Intramuscularly: Betamethasone dipropionate and
betamethasone sodium phosphate suspension 1-2
ml with a 3-4 week interval, 3-6 months;
Triamcinolone acetonide suspension 40 mg/ml
with a 4-week interval, 3-6 months.

+ TGCS

Steroid-sparing therapy**

Prednisolone 15-30 mg/day + cyclosporine at a
dose of 3-5 mg/kg/day, 6-12 months;
Prednisolone 20 mg/day + methotrexate at a dose
of 15-20 mg per week, 6-8 months.

Prednisolone 15-20 mg per day + cyclosporine at a
dose of 3-5 mg/kg per day, 6-12 months.
Prednisolone 20 mg per day + methotrexate at a dose
of 15-20 mg per week, 6-8 months.
+ TGCS

Topical minoxidil 5% twice a day.

Lack of therapeutic effect for 6 months: a waiting approach, hair replacement system, psychological
support, and social adaptation

Notes: * - first-line therapy; ** - second-line therapy.

TGCS are used in the form of ointment,
cream, or lotion. In case the condition
progresses, ointment forms are used to increase
penetration depth, and a transition to cream or
lotion is possible. The ointment is applied as an
application to the balding area twice a day or
overnight with an occlusive dressing for 6
nights, followed by a one-day break. Treatment
should last for at least three months and should
be discontinued if there is no response within
six months. The side effects of TGCS are
temporary and may manifest as itching,
burning, folliculitis, telangiectasia, and skin
atrophy [60].

Topical minoxidil (Class C, Level of
Evidence 2-)

Minoxidil acts directly on hair follicles and
stimulates the synthesis of vascular endothelial
growth factor (VEGF) [35]. The main known
mechanisms are realized through the dose-
dependent effect of VEGF synthesis activation.
In the dermal papillae of hair follicles, VEGF
stimulates the proliferation of matrix cells and
endothelial cells of the vascular network,

forming extracellular matrix substances,
thereby supporting follicles in the anagen state.
The most common side effects are
hypertrichosis and  contact  dermatitis,
headache, and dizziness [23, 30, 39].
Minoxidil accelerates hair shaft
pigmentation and increases hair density within
the bald spot. It is not recommended to use
minoxidil during the active stage of the
disease, as it may lead to the spread of the
disease and an increase in the area of hair loss.
However, this drug should be prescribed to
patients after the active phase of alopecia
areata of any severity. Minoxidil treatment can
last until hair regrowth is observed and
continue for 2-3 months. However, therapy
should be discontinued if there is no
trichogenic response after 6 months. A 5 %
minoxidil composition produces better results
for alopecia areata than lower concentrations.
Due to the dose-dependent nature of
minoxidil's action, twice-daily application is
more effective [23, 30]. Experience with 5%
minoxidil suggests its high effectiveness in
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combination with other treatments (GCS) in
patients after the elimination of signs of
disease activity. TGCS are recommended to be
applied 30 minutes after each minoxidil
application [8]. Based on the results of several
studies, local application of 5% minoxidil
reduces the degree of post-steroid recurrence
in alopecia areata [2].

After eliminating signs of disease activity, as
well as in the case of new depigmented hair
appearance, patients can be recommended to
use minoxidil lotion or foam externally: for
children under 12 years of age, use a 2%
concentration once or twice daily for 2-3
months. Adolescents and adults should be
prescribed a 5% concentration twice daily. This
differentiation is due to the common side effect
of minoxidil in children, especially at higher
concentrations, including facial and neck
hypertrichosis, irritant contact dermatitis, or
exacerbation of previously existing seborrheic
or atopic dermatitis, and possibly a decrease in
blood pressure, especially when used over a
large surface area [39].

Intralesional GCS (Class B, Level of
Evidence 3)

The anti-inflammatory and
immunosuppressive properties of prolonged-
action GCS are what determine their use in
therapeutic practice for AA. The main
properties include a reduction in the number of
immune-active cells at the site of
inflammation, stabilization of lysosomal
membranes, inhibition of phagocytosis, and a
decrease in the synthesis of prostaglandins and
related compounds [17].

Injections of GCS into the deep dermis of
affected areas are the most common method of
treating AA with a lesion area of up to 50% in
adults. This allows for achieving optimal
concentrations in the tissues with minimal
systemic absorption [8, 35]. Intradermal GCS
are recommended for children aged 12 and
older. This method is limited due to the fear of
injections and pain. To reduce the pain
sensations, smaller gauge needles (30 G or 32
G), ice, and creams with anesthetics can be
used. A retrospective analysis of patient
outcomes with over 50% of the scalp affected
by AA, who received GCS injections, showed
better responses in younger individuals and
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with shorter durations of AA. The results of
this therapy were more favorable in patients
with signs of active disease [17].

Intradermal GCS as monotherapy are
characterized by insufficient efficacy in
widespread forms of alopecia AA. However,
they can be used as adjunctive therapy
alongside systemic glucocorticoids and JAK
inhibitors to expedite their action [54, 71]. In
the developed algorithm, for adults and
children aged 12 and older with mild (second-
line therapy) and moderate AA, whether in the
active or chronic stage (first-line therapy),
intradermal GCS is prescribed as monotherapy
or in combination with other medications.

Intradermal preparations are administered
in a checkerboard pattern intradermally, in
volumes of 0.1-0.2 mL, evenly distributed
across the entire affected area. The distance
between injections should be 1 cm. When
treating an active disease site, injections should
not be limited to the balding area but should
extend approximately 1-1.5 cm beyond the
lesion's edge into the region of hair growth. In
case of a positive response to treatment, hair in
the affected area may start to appear in the 3rd
to 4th week of treatment or later. Subcutaneous
injection of the drug is strictly prohibited as it
may lead to prolonged atrophy of the
subcutaneous fat tissue.

Injections of triamcinolone acetonide
suspension are administered in volumes ranging
from 2.5 mg/mL to 10 mg/mL, with 2.5 mg/mL
used for the eyebrow area, at intervals of 4—6
weeks, reducing the frequency as the
pathological process diminishes. If there is no
effect within 6 months of starting intradermal
GCS treatment, it should be discontinued. The
most common side effects of intralesional GCS
include pain during injection and transient skin
atrophy [20]. To avoid potential side effects in
patients of all ages, clinicians may prefer to use
lower concentrations of 2.5 mg/mL and limit
steroid injections to a maximum of 20 mg per
month [7].

The suspension of sodium phosphate
betamethasone/diproprionate betamethasone is
administered intradermally in volumes of 1-2
mL on the scalp and 0.2 mL in the eyebrow
area, at intervals of 3—4 weeks [74].
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Systemic therapy

Systemic ~ GCS, cyclosporine, and
methotrexate, used as monotherapy or in
combination with oral glucocorticoids with
cyclosporine or methotrexate as steroid-
sparing  agents, have  demonstrated
effectiveness in patients with severe forms of
AA. Factors limiting the use of systemic
medications for AA are side effects
associated with long-term treatment and the
risk of recurrence upon dose reduction or
discontinuation [54].

Systemic GCS are commonly used for
autoimmune diseases and have demonstrated
efficacy in the treatment of AA in oral,
intravenous, and intramuscular forms of
administration. Systemic GCS reduce the
risk of developing and progressing severe
forms of AA; however, research has shown
that they do not affect the long-term
prognosis of AA [11, 54, 57].

Cyclosporine is a specific
immunosuppressive drug that suppresses the
Thl-cell response of hair follicles,

selectively acting at the level of cytokines
and disrupting the cooperation of immune-
competent cells. It initiates and stimulates
the transcription and synthesis of the potent
cytokine TGFB1 by T-lymphocytes and
macrophages, which ensures immune
tolerance in unaffected HFs [5, 10]. Some
studies demonstrate the effectiveness of
cyclosporine in the treatment of severe forms
of AA [47].

Successful treatment of AA with
methotrexate has been reported in both adults
and the pediatric population [48, 50].
Methotrexate is a cytostatic agent belonging
to the antimetabolite group; it inhibits
dihydrofolate reductase, which is involved in
the reduction of dihydrofolic acid to
tetrahydrofolic acid. In addition to its
antineoplastic effects, methotrexate also has
immunosuppressive properties. Despite the
need for further research into the treatment
methods of AA patients with methotrexate,
its use is considered safe and effective for
cases involving a loss of more than 50% of
hair [28].

Systemic glucocorticoids (Class C, Level
of Evidence 3)
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Therapy with systemic GCS is effective
for AA; however, there are known adverse
effects associated with long-term use of these
medications. These adverse effects include
hypertension, diabetes, immunosuppression,
a predisposition to thrombosis, growth
retardation, metabolic disturbances, reduced
bone mineral density, and the development of
acne. These side effects limit their use in both
adults and children.

Before initiating treatment with systemic
GCS and during prolonged therapy, the
following investigations are mandatory:
complete blood count, cortisol levels,
carbohydrate metabolism indicators, calcium
levels, and a coagulation profile. During the
treatment period, monitoring of these
parameters should be conducted once every
two months.

The analysis of systemic GCS therapy,
including relevant doses, regimens, safety,
and effectiveness, justifies the use of specific
techniques in the therapeutic algorithm:
prednisolone per os: 0.4—0.6 mg/kg/day with
a gradual dose reduction over 3—6 months
(methylprednisolone in an equivalent dose);
Dexamethasone per os: 0.1 mg/kg/day for 2
consecutive days per week for 8—12 months;
Betamethasone dipropionate and
betamethasone sodium phosphate suspension
(intramuscularly): 1-2 ml with a 34 week
interval over 4-6 months; triamcinolone
acetonide suspension (intramuscularly): 40
mg/ml with a 4-week interval over 6 months.

In children under 6 years of age,
regardless of the severity and activity of AA,
safety concerns take precedence over
treatment effectiveness. Therefore, systemic
immunosuppressive  therapy is  not
recommended for this age group. In
adolescents aged 13—18 years and adults with
a severe course of the disease, systemic
therapy options are considered as first-line
treatment. The use of oral GCS during active
but not chronic AA in children aged 7-12
years can be justified, taking into account the
poorer prognosis for AA with a chronic
course in this age group and the potential for
toxicity due to the likely need for long-term
treatment [54].
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Steroid-sparing therapy (Class C, Level of

Evidence 3)

The use of systemic GCS after the
completion of treatment for severe AA
typically involves a gradual, sometimes
prolonged, reduction of the dosage, which
significantly impacts compliance. Steroid-
sparing agents are usually used to reduce the
risk of side effects associated with long-term
use of high doses of systemic glucocorticoids
and to optimize AA therapy. According to the
International Consensus Expert Group [54],
JAK inhibitors, methotrexate or cyclosporine
are considered effective in combination with
systemic GCS for adults. Steroid-sparing
therapy has been added to the therapeutic
algorithm for patients with AA, taking into

account the consensus group's
recommendations, the results of the
international experience, and own
observations.

The use of cyclosporine and methotrexate
is associated with several serious side effects
(changes in serum transaminases, blood
creatinine levels, and others). Before initiating
therapy and monthly throughout the treatment
with cyclosporine and methotrexate, it is
mandatory to conduct a full complete blood
count with platelet count, a biochemical blood
analysis to assess liver enzyme levels,
bilirubin, albumin, creatinine, calcium levels,
chest X-rays, kidney function assessments,
and, if necessary, tests for tuberculosis and
hepatitis.

Low therapeutic doses of prednisolone, in
combination with low therapeutic doses of
cyclosporine or methotrexate within steroid-
sparing  therapy,  optimize treatment
effectiveness while potentially reducing the
number of side effects in patients with AA.
For prednisolone, the initial dose is 15 mg/day
for 2 weeks, followed by gradual dose
reduction by 1/4 of a tablet per week until
reaching 5 mg/day. Cyclosporine is
administered concurrently with prednisolone
at an initial dose of 3.5 mg/kg per day, divided
into two doses. From the third month of
combination therapy, the cyclosporine dose is
reduced by 25 mg every 2 weeks until
complete discontinuation [5, 47].
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Prednisolone is prescribed at a dose of 20
mg/day, with subsequent gradual reduction,
while methotrexate is administered at 15-20
mg per week for 6-8 months. In patients under
18 years of age, the methotrexate dose should
be 10-15 mg/m? of body surface area per
week. Methotrexate is available in both tablet
form (3 doses every 12 hours) and injectable
form (in a syringe, administered once a week
subcutaneously). Within 12-24 hours, folate
supplementation is required at a minimum
dose of 5 mg. Individual dose variations for
sparing therapy drugs are possible, depending
on the patient's weight, body surface area, and
response to treatment. The treatment course
should last at least 6 months [1, 48].

Adjuvant Therapy

In the case of staged AA therapy, adjuvant
measures are equally important and can be
applied as part of a differentiated approach,
taking into account disease triggers and
comorbid pathology, involving specialists
from related fields. These methods of AA
treatment are not standalone but may be used
in specific clinical situations when the main
treatment agents cause contraindications or
require discontinuation of their use [44].

Metabolic Therapy Medications

Deficiency states of various origins,
micronutrient  deficiencies, hypo- and
dysproteinemias in patients with AA are
caused by various comorbid conditions or
exogenous factors and can be corrected with
metabolic therapy medications. These include
amino acids, vitamins, and micronutrients.
They can be used as monotherapies or

complex compounds in the combined
treatment of AA patients [26, 29].
Improving  Self-esteem, Overcoming

Depression and Anxiety

In addition to the main methods of
treatment for AA, it is necessary to employ
psychotherapy, aesthetic correction methods,
and  pharmacological  correction  of
psychological disorders to increase self-
esteem and address depression and anxiety. As
AA is associated with high levels of anxiety
and depressive disorders, sleep disturbances,
the effectiveness of antidepressants in AA
treatment is currently under evaluation.
Small-scale studies involving AA patients
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who received antidepressants (selective
serotonin reuptake inhibitors) for three
months have shown that the treatment in
the antidepressant group was significantly
more effective. Unfortunately, there
haven't been large-scale randomized
controlled trials in this direction [4].

In several studies, the effectiveness of
using hair prostheses was assessed for
patients with AA. According to experts,
aesthetic correction is a crucial method of
psychotherapy, which has led to its
inclusion in AA treatment algorithms. The
psychological impact of AA depends on a
person's ability to accept their altered
appearance and their personal perception
of themselves. Cosmetic correction of
hairless areas is vital for achieving
psychological comfort, allowing patients
to look natural. Integrated hair
replacement systems, wigs, hairpieces,
headscarves, false eyelashes, and
trichopigmentation can be used as methods
to conceal the effects of AA [59].

Other treatment methods

Other treatment methods include topical
immunomodulators (squaric acid or
diphenylcyclopropenone), calcineurin
inhibitors, topical prostaglandin analogs,
systemic minoxidil, and JAK inhibitors [3,
7]. These options have not been included
in the treatment algorithm due to
insufficient evidence or unavailability in
the domestic pharmaceutical market.
However, they hold promise and may be
considered in future protocol revisions.

JAK inhibitors

JAK inhibitors are currently the most
promising targeted agents in the treatment
of AA. In patients with refractory AA,
pharmacological inhibition of JAK
promotes hair regrowth and reverses
dystrophic nail changes [58, 63].

The  first systemic  medication,
baricitinib (Olumiant), a selective JAK1
and JAK?2 inhibitor, was approved by the
FDA in June 2022 for the systemic
treatment of severe AA in adults at a daily
dose of 4 mg. This decision was based on
the results of two phase 3 randomized
clinical trials (BRAVE-AA1 and BRAVE-
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AA?2) involving patients with severe forms
of AA with SALT >50. Approximately
40% of patients receiving baricitinib at a
dose of 4 mg experienced at least 80% hair
regrowth on the scalp, in contrast to only
6% in the placebo group after 36 weeks of
treatment. Side effects may include upper
respiratory and urinary tract infections,
acne, elevated levels of low-density
cholesterol, creatine kinase, and
herpesvirus infections [45].

Ritlecitinib, a  highly  selective
JAK3/TEC inhibitor, suppresses the action
of signaling molecules and immune cells
responsible for hair loss in AA, including
CD8+ T cells, CD4+ T cells, B cells, Treg
cells, and NK cells. The advantages of
using ritlecitinib compared to other JAK

inhibitors include the prevention of
clinical consequences of JAKI1/JAK2
inhibition, which can lead to
pharmacodynamic  effects such as

increased cholesterol levels, liver enzyme
elevation, thrombocytopenia, and anemia
[46, 58].

On June 23, 2023, the FDA approved
ritlecitinib (Litfulo) for once-daily oral
use at a dose of 50 mg for the treatment of
severe AA in adolescents and adults. This
is the first and only medication approved
by the FDA for treating children aged 12
and older with this condition. The approval
was based on the results of the ALLEGRO
Phase 2b/3 clinical trial, which involved
718 patients with hair loss on the scalp of
50% or more according to the SALT scale.
The study evaluated the effectiveness and
safety of Litfulo in 18 countries.

In this key study, a statistically
significant proportion of patients showed
hair regrowth (SALT score < 20) with
ritlecitinib compared to placebo. The
effectiveness and safety of the drug were
consistent in both adolescents (aged 12 to
17) and adults (aged 18 and older). The
most common adverse events reported in
at least 4 % of patients included headaches
(10.8 %), diarrhea (10 %), acne (6.2 %),
rash (5.4 %), and hives (4.6 %) [46].
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Tofacitinib is a JAK inhibitor that
predominantly blocks JAK1 and JAK3 and to a
lesser extent JAK2. The drug is approved by the
FDA for the treatment of psoriatic and
theumatoid arthritis in adults. It is used "off-
label" in the treatment of AA. Oral tofacitinib at
a dose of 10 mg per day is an effective treatment
for severe cases of AA that have not responded to
other treatment methods. Some studies suggest
that the dose may be increased to 20 mg per day
in stubborn cases. However, it's essential to
consider the possibility of side effects, including
hematologic abnormalities, elevated liver
enzymes and cholesterol, infections (including
herpes zoster and tuberculosis reactivation),
venous thromboembolism, and acne-like rash
[58, 63, 69, 71].

Currently, further clinical trials of JAK
inhibitors for AA are ongoing, which will
provide more information about their
effectiveness, safety, optimal dosages,
treatment duration, and the need for
adjunctive therapy.

Minoxidil per os

Minoxidil in its oral form is FDA approved
for the treatment of resistant hypertension but
is used off-label in low doses ranging from
0.25 to 5 mg for AGA therapy. In adolescents
and children over 10 years old, the initial dose
is typically 0.625 mg per day. While there isn't
compelling data in the literature to support the
use of oral minoxidil as a monotherapy for
AA, it can be considered as adjunctive
therapy. Clinicians should exercise caution
when prescribing oral minoxidil to patients
who have lower baseline blood pressure, a
history of orthostasis, or are taking concurrent
antihypertensive  medications, especially
when approaching the minimum
antihypertensive dose of 5 mg per day [7].

Psychological support and  social
adaptation of patients with AA

While AA is considered a relatively benign
condition that does not pose a threat to life, its
psychological impact can be devastating.
Patients with severe forms of AA go through
various stages of coping. Initially, there is fear
and loneliness, followed by hope, and only
then, self-acceptance without hair, which is
not achieved by everyone.
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23 % of children of different ages have
experienced various forms of bullying
(aggressive harassment, including physical
and verbal abuse, threats, etc.) more than
once, with 8% experiencing it 2-3 times a
week. 18% have been physically assaulted at
least once. The research highlights the
importance of the psychological impact on
children with AA and the need to discuss the
emotional and social consequences of this
condition in children of all ages, as well as
their family members [19].

Providing psychological support to
families and friends is very important.
Adapting to society and society's adaptation to
people with AA is a complex and crucial task.
Support groups that regularly bring together
AA patients and their families can be an
invaluable resource. Receiving emotional
support and information helps develop
positive coping strategies, improves quality of
life, and enhances the effectiveness of
treatment.

These facts motivated the creation of an
organization to support people with AA and
their families, known as the "Alopecia
School" (https://alopecia.org.ua) within the

Ukrainian Hair Research Society
(http://uhrs.org.ua).

Conclusion

AA is an immune-mediated disease

resulting from the interaction of genetic
factors and exogenous triggers, leading to the

formation of non-specific autoimmune
inflammation and disruption of immune
tolerance to hair follicles. AA has an
unpredictable course, with some cases

showing spontaneous hair regrowth while
others present severe and treatment-resistant
forms. Many patients require continuous
treatment, and discontinuation can lead to
rapid hair loss within a few days.

While there is no consensus on the role of
stress as a trigger for AA, stressful events in
life may precede the onset and/or exacerbation
of the disease. The impact of AA on the
quality of life doesn't always correlate with
the objective condition of patients, which is
often not considered during diagnosis and
treatment. Evaluating the impact on quality of
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life is an essential step in the diagnostic
process.

The lack of a unified understanding of the
mechanisms, causes, and regularities of AA
development hinders the development of
effective treatment methods. Despite the
variety of treatment options available,
achieving effective and safe disease control is
not always straightforward. Treating patients
with AA and comorbid conditions can be
particularly challenging and may require close
collaboration between specialists from
various fields. For these and other reasons,
there is significant dissatisfaction among
patients regarding AA and its treatment.
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KJIHIYHI PEKOMEHJIALII BIJI YKITATHCBKOI'O TOBAPUCTBA
JOCJIKEHHSA BOJIOCCS. JIATHOCTHUKA TA JIKYBAHHSA
T'HI3/IOBOI AJIONEIIT

A — Kouyenyis ma ousaiin docniodxcenns; B — 30ip oanux; C — ananiz ma inmepnpemayis oanux; D — nanucanns
cmammi,; E — pedazysannss cmammi; F — ocmamoune 3ameepoocenns cmammi

AHOTAUNISA. THiznosa ajgoneris — iMyHOOIIOCEPEIKOBaHE 3aXBOPIOBAHHS, O0YMOBJICHE B3aEMOJIIEI0
TeHETUIHNX (PaKTOpiB Ta EK30TEHHHUX TPUTEPIB, IO MPU3BOAUTH 10 aKTHBAIli CHTHAIFHOTO MUKy JAK-
STAT, ¢opmyBaHHs Hecrenu(iIHOTO aBTOIMYHHOTO 3allaJieHHs] Ta MOPYIIEHHS IMYHHOI TOJNIEPaHTHOCTI
BOJIOCSTHOTO (ortikyna. [ Hi3noBa anorerisi Mae HerepeadaTyBaHUi XapakTep nepediry 3 HepyOIeBUM THIIOM
BTPATH BOJIOCCS, MOJKE 3a4ilIaTh BOJIOCSHY YaCTHHY TOJIOBH 1/a00 BOJIOCCSI HA IHIINX AUTSHKAX, IPOSIBIISATHCS
YP@KEHHSIM HIITHOBHX IUIACTHH. [ICHXOTpaBMYIOUHMii BIUIMB IIOTO 3aXBOPIOBAHHS MOKE OYTH 3iCTABICHHUIH
i3 HacHiKaMM JKUTTE3arpoXylounmx a0o IHBAIAM3YIOUMX 3aXBOPIOBaHb. 3 IIi€l NPUYMHHU CTYIHbB
HETaTUBHOIO BILUIMBY THI3IOBOT aJIOPIIEIi HA SKICTh JKUTTS MOXKE HE KOPEIIIOBATH 3 00 €EKTUBHUM CTaHOM
HAIliEHTIB, 10 YacTO HE BPaXOBYETHCS ITPU MIarHOCTHIN Ta Teparii 3axBoproBaHHs. HesBakarounm Ha
HasIBHICTh PI3HOMaHITHHX METOJIIB Tepallii, He 3aBXKTH JIETKO AOCITTH e(h)eKTUBHOTO i 0€3MeTHOT0 KOHTPOIIO
3aXBOpIOBaHHs. Ha choromHimHil JIeHh HE iCHye YHIBEpCAILHOTO METONY JIIKYBaHHS, SIKUH TapaHTye
BIICYTHICTh pellUINBy B MaiiOyTHhOMY. JIiKyBaHHS MAIli€HTIB i3 THI3IOBOIO AJOMEIIEI0 3 KOMOPOLIHOO
TIATOJIOTIEI0 MOXKe OyTH OCOONMBO CKJIAJHMM 1 BHMAarar TICHOi CHiBIparli MiK (aXiBISIMU KUTBKOX
creliayibHOCTEH. 3 IMX Ta IHIIMX MPUYMH € 3Ha4YHA HE33JJ0BOJICHICTh CEepel] MAIliEHTIB MO0 THI3I0BOT
asorierii Ta ii JIiKyBaHHS.

[pencraBieHi KIiHIHYHI pEeKOMEH/IAIT 3 MEHE/PKMEHTY TAIli€HTIB 13 THI3IOBOI aJlorelii po3po0ieHo Ha
MIJICTaBi aHaJi3y MPOTOKOJIB MDKHAPOJHUX 1 HAIIOHAJIBHUX PIBHIB, aJalTOBaHi I BITYN3HAHUI
(bapMaleBTHYHMIA PHHOK 1 € pe3y/IBTaToOM HayKOBHX JIOCHIPKEHb, IPOBEJICHUX B YKpAiHi, SIKi OOTPyHTYBAIN
HEOOXi/IHICTh PO3IMIMPEHHST KPUTEPIiB BUOOPY 1 KOHTPOIMIO e(EeKTHMBHOCTI Teparii, MmO paHile He
BpaxoByBasiocsi. OcHOBHA po0OTa i3 cucteMarusantii, yHigikaii Ta aganrarii cy4acHUX 3HaHb PO THI3IOBY
aJIOTIEIII0 PU3BeJia 10 CTBOPSHHS JBOX aJrOPUTMIB — JIarHOCTHYHOIO 1 TEPANIeBTHYHOIO, sIKi JIOTTYHO
BUOYIOBYIOTH JAU(EPESHIIIOBAHMI TIIX1 0 MEHEIKMEHTY TaKHMX MAIll€HTIB 13 PaHIOMI3aIli€r0 33 BIKOM,
CTyIIEHEM TSDKKOCTI, KJIIHIYHOIO ()OPMOIO, CTAi€l0 aKTHBHOCTI NPOLECY, 3 ypaxyBaHHSIM KOMOpOimHOT
TaTOJIOTI], MPOrHOCTHYHMUX YMHHUKIB 1 BIUIMBY Ha SKICTh JKUTTS MAalli€HTa. BiAMOBIAHO 10 aHTUIE€HHOT
KOHIICMIIi MaroreHe3y THI3MOBOI ajomeril J0 OCHOBHOI TpyNM MpenapaTiB BiIHOCITH 3aco0u 3
iMyHOCYTIpecHBHOIO Jii€t0. [IpomoBxkyeTbesi poOoTa M0 OHOBJICHHIO MPOTOKOIIB JIIKYBAHHS 3 BKIIIOYEHHAM
JAK — iHri6iTOpIB T 1HIIMX MpenapariB, 3 ypaxyBaHHSIM HOBUX JOCSTHEHb Ta PO3IIUPEHHS (PapMpPHHKY.

Knwouosi cnosa: cnizoosa anoneyis, aemoimynimem, SKICMb JHCUMMS, HACMAHOBU, OiAeHOCUKA,
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