SCIENTIFIC RESEARCHES | HAYKOBI AOCAIAXKEHHS

VIIK 616.53-002:616-008.9-092.19: (616.85+616.43/.45)-06:(616.988:578.834.1] ISSN 1727-5741 (Print), ISSN 2522-1035 (Online)
DOI: http://doi.org/10.30978 /UJDVK2025-1-17

M.O. Dashko, O.O. Syzon, |.S. Diskovky

Danylo Halytsky Lviv National Medical University

Studing the impact of COVID-19 on the
progression of metabolic, neuroendocrine
disorders and some immunological changes
In women with acne

Acne is a multifactorial chronic inflammatory disease with primary damage to the pilosebaceous unit and the polymorphic
clinical manifestations associated with overproduction of sebaceous glands, pathological desquamation of the sebaceous
epithelium of the sebum follicles, activation of saprophytic, conditionally pathogenic microorganisms, and psychoemotional
disorders. This is undoubtedly one of the most common dermatoses in clinical practice, accounting for 20—25 % of
dermatology consultations. Today, especially in wartime, acne vulgaris remains a socially important problem in approximately
half of patients with psychoemotional disorders, mainly of a depressive and anxiety associated nature with a sharp decrease
in the quality of life of patients.

Objective — to study a pathogenic role of certain neuroendocrine, metabolic and immunological disorders as well their
consequences in the development of acne in women who had COVID-19.

Materials and methods. 134 women with acne, aged 18 to 45 years old, were examined. The levels of cortisol and prolactin,
C-reactive protein(C-RP), total cholesterol (TC), high-density lipoproteins (HDL), low-density lipoproteins (LDL),
triglycerides (TG), concentration of cytokines, atherogenic index (AT), index HOMA (insulin resistance index) and anxiety
were determined.

Results and discussion. Most of the examined patients with acne have shown varying degrees of changes in some neuroendocrine
and metabolic indices. The total cholesterol level in patients with acne was higher by 27.78 % (p < 0.001), and in patients
with acne associated with COVID-19 by 45.37 % (p < 0.001), compared with the control group. The HDL level was lower
by 27.91 and 39.53 % (p < 0.001), respectively, compared with the control group, LDL was higher by 34.35 and 58.78 %
(p <0.001), respectively, and the TG level was twice as high (p < 0.001), as the control group level in both groups of women
with acne. At the same time, an increase in the atherogenic index by 28.09 % (p < 0.01) and 37.02 % (p < 0.001) respectively,
was also observed compared with the control group level, but without significant changes between the levels of both groups
of women with acne. An increased level of pro-inflammatory cytokines, have been observed in patients of both groups, with
insufficient synthesis of anti-inflammatory interleukins in all examined women with acne, at that, more significant abnormalities
in the examined immune indices have been observed in patients who have had COVID-19.

Conclusions. High level of anxiety, the changes in cytokine profile, neuroendocrine and metabolic indices (C-RP, TC,
HDL, LDL, TG, AI), have been observed in women with acne. At that, more significant abnormalities in the examined
indices have been found in patients who have had COVID-19 that substantiates the necessity to develop new comprehensive
methods of treatment, taking into account the impact of neuroendocrine and metabolic disorders and immunological changes
associated with COVID-19.
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he global trend in COVID-19 is that the virus The known and studied nature of COVID-19 muta-
permanently turns into a seasonal disease, such  tions currently does not indicate that the virus has
as the flu. Every year, people will face the problem become more aggressive for the human body. More
of the coronavirus, which will continue to mutate. and more often, COVID-19 proceeds as an acute

© 2025 AsTtopu. OnybaikoBaHo Ha ymosax AilieHsii CC BY-ND 4.0 / Authors. Published under the CC BY-ND 4.0 license

YKPQIHCBKMI XXYPHOA AEPMOTOAOTI, BEHEPOAOTIT, KOCMETOA T o N2 1 (96) o 2025 17



HAYKOBI AOCANIAYKEHHS / SCIENTIFIC RESEARCHES

respiratory viral infection and evades an immune
response, i.e. it affects a weakened immune system
faster [10, 19]. According to the Ministry of Health
of Ukraine, during the 2023,/2024 epidemic season,
more than 4.5 million Ukrainians suffered from acu-
te respiratory viral infection, influenza and COVID-19.
Concurrently, a new problem arises related to the
consequences of this disease. Post-COVID-19 synd-
rome has been widely recognized both among social
support groups and in the scientific and medical
community. This condition is poorly understood, but
it affects in various forms many patients who had
COVID-19, regardless of the severity of the disease
[6]. Post-COVID-19 syndrome is defined by the
manifestation of clinical signs and symptoms that
occur during or after COVID-19, persist for more
than three months, and are not explained by an
alternative diagnosis [14]. The most common symp-
toms include fatigue, impaired concentration, memo-
ry problems, sleep disorder, anxiety and depression
[23]. The biological mechanisms underlying the long
COVID remain unknown. The infection causes
damage to cells and tissues in the human body, and
often the metabolic disorders (for example, insulin
resistance, increased lipid metabolism) [16], hyper-
glycaemia, hormonal imbalance, immune imbalance,
etc. [29]. However, the consequences of COVID-19
and post-COVID-19 syndrome also affect the exac-
erbation and course of chronic skin diseases (acne,
psoriasis, atopic dermatitis, eczema, etc.) [7, 12].
Acne is a multifactorial chronic inflammatory
disease with primary damage to the pilosebaceous
unit and the polymorphic clinical manifestations
(comedones, papules, pustules, nodules, cysts, etc.)
associated with overproduction of sebaceous glands,
pathological desquamation of the sebaceous epithe-
lium of the sebum follicles, activation of sapro-
phytic, conditionally pathogenic microorganisms,
and psychoemotional disorders [2, 17]. This is
undoubtedly one of the most common dermatoses
in clinical practice, accounting for 20—25 % of der-
matology consultations. More than 80 % of acne
sufferers are between the ages of 12 and 24. In devel-
oped countries, dermatosis affects 50—85 % of
adolescents, of which 2/3 of cases are mild to mod-
erate. Over the past decades, the incidence of acne
in people over the age of 25 has increased, with
women being affected more commonly. Today, espe-
cially in wartime, acne vulgaris remains a socially
important problem in approximately half of patients
with psychoemotional disorders, mainly of a depres-
sive and anxiety associated nature with a sharp
decrease in the quality of life of patients [2, 25].
According to a number of studies [15, 28],
changes in the hormonal status, manifested by
hyperandrogenism of various origin, are also con-

sidered the main factors in the development of acne.
Hyperandrogenism is often considered as one of the
components of the metabolic syndrome [1].
Hyperandrogenism can develop as a result of hyper-
prolactinemia, under the influence of which patho-
logical changes occur in blood plasma in the form of
induced production of squalene (precursor of seba-
ceous glands cholesterol) and increased dehydro-
epiandrosterone [7, 8, 17]. Since prolactin affects,
directly or indirectly, all tissues of macroorganism,
even an insignificant increase in its level in blood
plasma can cause hyperandrogenism. During depres-
sion, prolactin is produced uncontrollably, which
can have irreversible consequences. It has been
found that prolactin has a negative effect not only
on the secretion of gonadotropins with disruption
of their circadian rhythm, but also on the level of
other hormones of the reproductive system. At the
same time, progesterone production increases and
the estrogen-progesterone balance is disturbed, as
well as metabolic changes appear associated with
hypercortisolemia, vitamin D deficiency and hyper-
androgenemia [2, 15].

Recently, the development of metabolic syn-
drome (MS) has played a significant role in the
manifestation of acne exacerbation. The common
pathogenetic links between MS and skin diseases
are chronic inflammation, oxidative stress, imbal-
ance between reactive oxygen species and antioxi-
dants and presence of toll-like receptors that imme-
diately respond to antigens and cause the produc-
tion of immunoregulatory cytokines [1, 18]. Activa-
tion and /or damage to the endothelium leads to the
development of immune and connective tissue
responses, and immunosuppression leads to infec-
tions [5]. The basis for the formation of MS is insu-
lin resistance (IR), which triggers false symptoms
and leads, among other things, to the development
of skin diseases or the aggravation of their course
[13]. Since insulin receptors are expressed in epi-
dermal keratinocytes, hyperinsulinemia can lead to
increased proliferation of acro-infundibular kerati-
nocytes in the duct of the sebaceous glands and
failure of terminal differentiation of corneocytes,
thereby causing follicular hyperkeratosis. Insulin
also stimulates androgen synthesis, which leads to
sebum overproduction and correlates with acne
severity [1, 2, 7]. The insulin-like growth factor
(IGF-1) is able to stimulate 5a-reductase, enhance
androgen receptor signal transduction and androgen
synthesis by the adrenal glands and gonads, prolif-
eration and lipogenesis in sebocytes [8, 24].

The markers of MS, along with the level of
HbA1c, glycated albumin and insulin resistance
(IR), include the level of triglycerides (TG), levels
of high-density lipoproteins (HDL), low-density
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lipoproteins (LDL) and very-low-density lipopro-
teins (VLDL); total cholesterol (TC), atherogenic
index (AI) and the level of C-reactive protein
(C-RP) [4], which is considered one of the most
well-characterized and well-standardized [11], the
increase of which was also found by a number of
researchers in patients with acne [20, 21, 26].

One of the factors in acne progression is patient
anxiety [25], which results in increased secretion of
corticotropin, which stimulates the adrenal cortex
and increases production of glucocorticoids and adre-
nal androgens. An increase in androgens leads to
overproduction of sebum, which is a growth medium
for Propionibacterium acnes. This is facilitated by
stimulation of sebum secretion due to the increase in
adrenaline production. An increase in glucocorticoids
causes a shift in the immune response towards type 2
T helper cells with a decrease in the activity of mac-
rophages and phagocytosis dysfunction. As a result,
the immune response is weakened and uncontrolled
reproduction of bacteria begins with colonization of
the ducts of sebaceous glands with a simultaneous
increase in the concentration of free fatty acids [2, 17,
27]. The anti-inflammatory cytokines, produced by
macrophages, ensure the coordinated interaction of
immune cells in the inflammatory process. The mac-
rophages stimulate neutrophils, fibroblasts and endo-
thelial cells and present antigens to T helper cells,
which, together with mast cells, promote the produc-
tion of anti-inflammatory interleukins [7, 9].

Thus, the development of acne occurs as a result
of a comprehensive influence of external and inter-
nal causes, among which the disorders of endocrine
system with excessive androgen production and
estrogen deficiency, associated with genetic predis-
position to the disease, play a significant role.
A decreased immunological reactivity of the body,
nidus of infection in the body or skin, epidermal
barrier damage, sebum overproduction (seborrhea),
decreased nonspecific skin and human body resis-
tance, carbohydrate and lipid metabolism disorders,
psychovegetative and hormone imbalance, etc. are
the factors triggering and promoting acne. However,
only isolated reports can be found in the literature
sources showing a potential role of anxiety disorders
and COVID-19 consequences in development or
course of MS in the pathogenesis of acne. Further-
more, the data provided are often contradictory and
not sufficiently substantiated. This determines the
relevance of further study with a view to optimize
treatment and preventive measures of exacerbation
of the skin disease.

Objective — to study a pathogenic role of certain
neuroendocrine, metabolic and immunological
disorders as well their consequences in the develop-
ment of acne in women who had COVID-19.

Materials and methods

A total of 134 women with acne, aged 18 to 45 years
old, were examined. The control group consisted of
37 healthy female donors of similar age. A compre-
hensive examination of patients was carried out after
obtaining written consent, in accordance with the
principles of the Declaration of Helsinki on Human
Rights, the Council of Europe Convention on
Human Rights and Biomedicine from and relevant
laws of Ukraine, in a randomized manner with pre-
liminary stratification for acne. All patients signed
consent for examination and research (protocol No. 1
from January the 20t 2015, discussed and approved
be the Committee on ethics of scientific research,
experimental development and scientific works of
Danylo Halytsky Lviv National Medical University.

The study did not include patients with acne who
had any acute or chronic inflammation, polycystic
ovary syndrome and anemia, as well as patients who
had received treatment according to the protocol
1 month before the study (in case of systemic
therapy) or 2 weeks before the study (in case of local
therapy). All the patients examined were in Ukraine
during the study, taking into account the impact of
wartime on the course of the disease.

All patients with acne were divided into 2 groups
for the study: Group 1 — women with acne, and
Group 2 — patients with acne who had had COVID-19
3—12 months before the examination. The study
included women with acne who have had a mild or
moderate course of COVID-19 according to the
criteria defined by order No. 1 722 of the Ministry
of Health of Ukraine dated March 28, 2020.

The levels of cortisol and prolactin, C-RP, TC,
HDL, LDL and TG in blood serum were determined
in a laboratory in all patients using an analyzer and
test system Cobas 6000, Roche Diagnostics (Swit-
zerland). The prolactin level was tested on the 3t
to 5'h day of a menstrual cycle. The C-RP was deter-
mined by the latex turbidimetry method twice with
an interval of 2 weeks, and the average of two values
was considered the result of the study. The athero-
genic index, characterizing the ratio of atherogenic
fractions of lipoproteins to non-atherogenic ones,
was determined by the formula: AT = (total choles-
terol TC — HDL)/HDL.

In order to assess insulin resistance, HOMA-IR
(homeostatic model assessment for insulin resistan-
ce) was calculated by the formula: HOMA = (fasting
glucose (mmol/L) x fasting insulin (mU/L))/22.5.
Blood sugar and insulin levels were determined in
a laboratory following standard procedure. The
value > 2.7 indicated insulin resistance [1]. The
concentration of cytokines (IL-1p, IL-4, IL-8,
IL-10) in blood serum was determined by the
enzyme-linked immunosorbent assay sandwich
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Fig. 1. Division of examined patients by degrees of severity of acne

method using standard BioSourse International kits
and the Bio-plex Pro Human Cytokine test systems
(Austria) [18].

In order to assess anxiety in patients with acne,
the State-Trait Anxiety Inventory developed by
Spielberger—Khanin was used.

The methods of a systems approach and analysis,
structural and logical analysis, and calculation of
average and relative values were used in the paper.
The quantitative indicators were checked for normal
distribution showed by the Gaussian distribution.
The average values are presented as the arithmetic
mean with a standard squared deviation (M £ SD).
The obtained research data were processed by
methods of variation statistics using Fisher’s (f) and
Student’s criteria (t). The difference in mean values
was considered significant at p < 0.05. The statistical
processing of the research results was carried out on
a personal computer using R-Studio programs [3].

Results and discussion

Based on clinical findings, 42 (31.3 £ 4.0) % patients
were diagnosed with mild acne, 41 (30.6 £4.0) % —
moderate acne, 39 (29.1 + 3.9) % — severe acne and
12 (9.0 £ 2.5) % — extremely severe acne. It should
be noted that 86 (64.2 = 4,1) % women with acne
who had COVID-19 and only 48 (35.8 = 4,1) %
persons with no prior history of COVID-19 were
examined. The division of women with acne by
degrees of severity of acne is shown in Fig. 1.
When measuring the levels of state and trait
anxiety, high levels of anxiety were observed in all
examined women with acne according to the table
of interpretation of the results of Spielberger—
Khanin test. At that, the levels of trait anxiety in
women with acne were higher, compared with those
of the state anxiety. The index of trait anxiety in
women with acne was by 18.91 % higher (p > 0.05),
compared with the index of state anxiety, and in

women with acne who had COVID-19 — by 14.68 %
(p>0.05), compared with the index of state anxiety.
However, significant differences (p < 0.05) in both
indices of anxiety were observed in women depend-
ing on COVID-19 in past medical history, namely
in women with acne who had COVID-19 the index
of trait anxiety was higher by 39.26 % and the index
of state anxiety was higher by 44.39 % compared
with the group of women who had acne (Fig. 2).

The significant changes in all examined indices
(serum cortisol and prolactin and HOMA index)
that depended on COVID-19 in past medical his-
tory and meaningfully differed from the values of
the control group were detected in women with acne
(Table 1).

It should be noted that cortisol level increased
by 19.98 % (p < 0.01) was observed in women with
acne and cortisol level decreased by 17.36 %
(p <0.01) was observed in patients with acne with

80
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43.25

Indicator of the level
of trait anxiety, scores

Indicator of the level
of state anxiety, scores

B Patients with acne, n =48
[ Patients with acne after COVID-19, n =86

Fig. 2. Indicators of the level of state and trait anxiety
in women with ache and women with acne
after COVID-19
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Table 1. Level of cortisol, prolactin, C-reactive protein in blood serum and HOMA index in women with acne

and women with acne after COVID-19

Indices Serum cortisol,

Serum prolactin, C-reactive protein,

HOMA index

nmol/L mlIU/L mg/L
Women with acne, ny = 48 546.5 + 16.72* 3413792 2.73 £ 0.40 6.9 £ 0.94*
Women with acne after COVID 19, 376.8 + 18.33* 419.2 + 6.88%** 3.79 £ 0.54* 8.7 + 0.62%**
n, = 86 pi—2 < 0.001 pi—2 < 0.001 pi—2>0.05 pi—2>0.05
Indices of control group, n = 37 455.8 + 25.54 315.4 +19.34 244 +0.52 4.6+0.22

Note. Degree of significance of difference in indices in relation to the control group: *p < 0.05; **p < 0.01; ***p < 0.001; p1— — signifi-
cance of difference in indices in patients with acne and patients with acne after COVID-19.

Table 2. Level of metabolic indices of the blood serum of patients with ache and women with acne after COVID-19

High-density

Low-density,

Indices TotalH(l:Il:l(:)lﬁsIt‘:erol, lipglpmrgf?}?s’ lip;pmrgf;}fls’ Tﬁﬁ}lg;::oell}i{l‘es, Athiil;i)eg;nic
Women with acne, n; = 48 55240475 124+009%*  352+0.19%* 229+ 009%** 301+ 0.06**
Women with acne after 628+ 0.24%%  104+014%%  416+022%%% 262+ 014%er 22T 012
COVID-19, n, = 86 pi-2 < 0.05 pi2>0.05 pr2<005 pio>005  Pr2=00
Indices of control group, n = 37 432+0.15 1.72+0.12 2.62+0.10 1.07 £ 0.04 2.35+0.24

Note. Degree of significance of difference in indices in relation to the control group: *p < 0.05; **p < 0.01; ***p < 0.001; p1— — signifi-
cance of difference in indices in patients with acne and patients with acne after COVID-19.

prior history of COVID-19, compared with the
index of the patients from the control group. When
measuring the level of prolactin in serum, it was
found that its level was increased by 8.21 % in
women with acne compared with the index of the
patients from the control group (p > 0.05) and
increased by 32.91 % (p < 0.001) in patients with
acne with prior history of COVID-19. When deter-
mining the level of C-reactive protein in serum of
patients with acne of Group 1, an increase by
1.5 times was observed compared to the indicator of
the control group (p < 0.05), and an almost twofold
increase of this indicator was observed in patients
with acne of Group 2 (p <0.001), with no significant
difference between both groups of patients with
acne. It should be noted that the highest C-RP valu-
es were observed in patients with papulopustular acne
and amounted to 7.3 £ 0.54 and 9.1 £ 0.48 (p <0.001),
respectively, compared to the control group.

When calculating HOMA index in patients with
acne, the changes in the index were also revealed
compared with the indices of the patients from the
control group: increase by 11.89 % (p > 0.05) in
patients with acne and increase by 52.87 % (p < 0.05)
in patients with acne with prior history of COVID-19.
Besides, an increase of HOMA index was observed
along with a body weight gain and lack of sleep in
patients with acne associated with COVID-19,
which was further confirmed by the indices of
anxiety, particularly of a trait one.

When analysing the metabolic indices of the
blood serum of patients with acne, a deviation in
lipid metabolism indices was observed compared to
the indicators of the control group. The results of
biochemical studies have shown various blood lipid
disorders in the examined acne patients. Lipid
imbalance has been detected in 38 (79.16 %), i.e.
the majority of patients with acne, and in
82 (95.35 %) patients with acne who have had
COVID-19. Moderate changes in the form of hyper-
cholesterolemia, hypertriglyceridemia, an increase
in the high-density HDL-C and LDL-C and an
increase in the AI have been observed (Table 2).

The total cholesterol level in patients with acne
was higher by 27.78 % (p < 0.001), and in patients
with acne associated with COVID-19 by 45.37 %
(p <0.001), compared with the control group. The
HDL level was lower by 27.91 and 39.53 %
(p <0.001), respectively compared with the control
group, LDL was higher by 34.35 and 58.78 %
(p <0.001) respectively, and the TG level was twice
as high (p <0.001) as the control group level in both
groups of women with acne. At the same time, an
increase in the atherogenic index by 28.09 %
(p<0.01) and 37.02 % (p < 0.001) respectively, was
also observed compared with the control group
level, but without significant changes between the
levels of both groups of women with acne.

To assess the cytokine profile in women with
acne, we have determined pro-inflammatory (IL-1p,
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IL-8) and anti-inflammatory (IL-4, IL-10) interleu-
kins in blood serum. The significant changes
(p>0.05) in pro-inflammatory cytokine values have
been observed in all examined women with acne,
namely, an almost twofold increase in the level of
IL-1 (B) in women with acne with no prior history
of COVID-19, and increase by 2.86 times in women
who have had COVID-19, and IL-8 respectively, by
2.96 and 1.54 times (p > 0.05) and anti-inflamma-
tory interleukins, namely: 1L-4, respectively: an
increase by only 1.9 times and 1.57; IL-10 by 1.88
and 1.59.

These data indicate an insufficient immune
response (synthesis of an insufficient amount of
anti-inflammatory interleukins, especially in pati-
ents with acne who have had COVID-19 associated
with state and trait anxiety).

Today, especially amid the chronic stress [25],
neuroendocrine [2, 17] and metabolic disorders [11,
13] play a significant role in the manifestation of
exacerbation and course of acne. The common
pathogenetic links between metabolic changes and
skin diseases are chronic inflammation, oxidative
stress, imbalance between reactive oxygen species
and antioxidants and presence of toll-like receptors
that immediately respond to antigens and cause the
production of immunoregulatory cytokines. In our
paper, we have determined some neuroendocrine
and metabolic indices separately in women with
acne and women with acne with prior history of
COVID-19. We have found that most of the exam-
ined patients with acne showed varying degrees of
changes in some neuroendocrine and metabolic
indices, which coincides with the data of other
researchers. However, we have found significant
changes in serum cortisol level (increase in women
with acne and decrease in women with acne with
prior history of COVID-19, increase in serum pro-
lactin and HOMA index with more significant
deviations in women with acne with prior history
of COVID-19 compared to women with acne with
no prior history of COVID-19), which will be
important for prescribing pathogenetically feasible
treatment. Besides, it has been found that total
cholesterol level in all patients with acne was
significantly higher (p <0.001), but in patients with
acne associated with COVID-19, this level was
higher by 45.37 % (p < 0.001), compared with the
control group, and by 13.7 % (p < 0.05), compared
with the levels in the group of women with acne who

There is no conflict of interests.

Participation of the authors: concept and design of the study —

had not COVID-19. The HDL level was lower by
27.91 and 39.53 % (p < 0.001), respectively, com-
pared with the control group, LDL was higher by
34.35and 58.78 % (p < 0.001) respectively, and the
TG level was twice as high (p <0.001) as the control
group level in both groups of women with acne.
At the same time, an increase in the atherogenic
index by 28.09 % (p < 0.01) and 37.02 % (p < 0.001),
respectively, was also observed compared with the
control group level, but without significant chang-
es between the levels of both groups of women with
acne. In our opinion, COVID-19 is considered as a
trigger in initiating the development of metabolic
and neuroendocrine changes in women with acne.

There are many reports in the literary sources
about the impact of stress and anxiety on the course
of acne [2, 25]. We shave studied the level of trait
and state anxiety in women with acne and in women
with acne who had COVID-19 in our work in a dif-
ferentiated manner. An increase in anxiety levels
was noted, characterized by higher trait anxiety
scores, especially in the group of women with acne
who had recovered from COVID-19, which will
require a more detailed examination of such patients
in order to improve the identified conditions.

The significant changes in cytokine profile indices,
in particular, an increased level of pro-inflammatory
cytokines (IL-1B and IL-8) with insufficient synthe-
sis of anti-inflammatory interleukins (IL-4 and
IL-10) have been observed in all examined women
with acne, which is confirmed by other authors [ 18,
20]. At that, more significant abnormalities in the
examined immune indices have been observed in
patients with prior history of COVID-19. A strong
and moderate correlational relationship (from + 0.6
to 0.9) between the nature of changes in the above-
mentioned indices and COVID-19 in the medical
history has been detected in the course of our study.

Conclusions

High level of anxiety, the changes in cytokine profile,
neuroendocrine and metabolic indices (C-RP, TC,
HDL, LDL, TG, Al), have been observed in women
with acne. At that, more significant abnormalities
in the examined indices have been found in patients
who have had COVID-19 that substantiates the
necessity to develop new comprehensive methods
of treatment, taking into account the impact of
neuroendocrine and metabolic disorders and immu-
nological changes associated with COVID-19.

0.0. Syzon, M.O. Dashko; collection of material, processing

of material — O.0. Syzon, M.O. Dashko, 1.S. Diskovsky; writing of the text, statistical processing of data, editing —
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M.O. Aawko, O.0O. CunsoH, |.C. AicKoBCbKkM
JIvsiscviuil nayionarvnui meduunuil ynisepcumem imeni lanuna lanuyprozo

BrBueHHg BnAmBY HacAiakiB COVID-19 HO nporpecyBaHHs
METABOAIMHIX, HEMPOEHAOKPUVHHUX PO3ACAIB
TA AESIKMX IMYHOAOTYHMX MOPYLLEHD Y XIHOK 3 AKHE

AkHze — Gararo(hakTopHe XpOHiUHe 3aliajibHe 3aXBOPIOBAHHS, 110 XaPaKTE€PU3YEThCS IIEPBUHHIM YPAKEHHSIM CAJIbHO-BOJIO-
cstHUX (POJIIKYJIiB, TOJMIMOPMHUMEI KITHIYHUMU TIPOSIBAMY Ha TJIi TIEPIIPOLYKILIi CATbHUX 3aJ103, TIATOJIOT YHOIO /IeCKBaMa-
niero ermitesiio cebodoiKy B, akKTUBAIIEIO CaPOMITHUX, YMOBHO-TIATOTEHHUX MiKPOOPTaHi3MiB Ta IICUXOEMOIIHHIMU
poznagamu. lle onuH 3 HANTOMMPEHIINX €PMATO3iB Y KIIHIYHII TTpakTHIli, Ha SKuil punazac 20—25 % KOHCYJIBTAILI.
Choro/ii, 0COOJIMBO ITiJI YaC BOEHHOTO CTaHY, aKHE 3aJTUIITAETHCST COTIATBHO BAXKIMBOIO MPOGJIEMOIO TPUOIUZHO Y TTOJIOBHU-
HU TAIi€HTIB i3 (DOPMYBAHHSAM ICUXOEMOIIIHIX PO3JIa/iB T€PEBAKHO JIENIPECUBHOTO Ta TPUBOXKHOTO XapakTepy, 10
CYTIPOBOJDKYIOTBCST PI3KUM 3HIKEHHSIM SIKOCTI IXHBOTO JKUTTS.

Merta po6OTH — BU3HAYKMTH IATOTEHETHYHY POJIb JIEAKUX HEHPOCHIOKPUHHUX, METAGOIYHIUX, IMYHOJOTTYHIX TIOPYIIEHb,
a TaKOJK TXHIX HACTIKIB Y PO3BUTKY i mepebiry akue y sKiHOK micyst meperecenoro COVID-19.

Marepiamu ta meroau. Ilix HamumM criocrepeskeHHsIM 11epedyBano 134 jKiHOK, XBOPUX Ha akHe, BikoM Biz 18 10 45 pokis.
YeiM XBOPUM MIPOBOAMIIN JIa0OPATOPHE JOCIIKEHHST BMICTY KOPTU30Jy Ta mposakTuny, C-peakrusaoro 6inka (C-PB),
3arasbHoro xosecrepuny (3X), ainornporeinis Bucokoi niisibnocti (JITIBIIL), ninonpoteinis nusbkoi ntizbrocti (JITTHIIL),
tpurainepuais (TT) y cuposariti, BUsHauaam TPUBOXKHICTS, ingexc aTeporeHHocTi (IA), ingexkc HOMA (immekc incyri-
HOPE3UCTEHTHOCTI ), KOHIIEHTPAIIIO ITUTOKIHIB Y CHUPOBATII KPOBi.

Pesysbratu Ta 06roBopenHs. B 00cTeKeHUX BUSBICHO 3MIHU [AESKUX HEPOCHAOKPUHHKUX Ta METabOJIYHUX TOKA3HUKIB
PI3HOrO cTyIIeHs BUpa3HOoCTi. Tak, y Nali€HTOK 3 aKHe PiBeHb 3arajibHOTO XoJectepuny OyB Buium Ha 27,78 % (p < 0,001),
a 3 akue miciast COVID-19 — na 45,37 % (p < 0,001) nopiBHsIHO 3 TIOKa3HUKOM Y rpyii KoHTposo. Bmict JITIBIL 6ys
HIKIMM BiamosinHo Ha 27,91 ta 39,53 % (p < 0,001) nopiBHsHO 3 TakuM y Tpyti kKouTpoJio, JIITHII — Bumie BixnosigHo
na 34,35 ta 58,78 % (p < 0,001), a y xinok o6ox rpyn TT Basiui (p < 0,001) nepeBuiyBas MOKasHUK y rpyIi KOHTPOJIIO.
ITpu bOMy TaKoX BiMiueHO TiABHUIEHHS KoedimieHTa aTeporentnocTi — Biamosiano wa 28,09 % (p < 0,01) ta 37,02 %
(p <0,001) NOPiBHIHO 3 TOKA3HUKOM Y TPYII KOHTPOJIKO, TPOTe Ge3 BiPOTiIHMX 3MiH MiXkK MOKa3HUKAMU Y JKIHOK 000X IPYII.
BusiBsieHo BiporijiHi 3HauHi 3MiHY MOKA3HUKIB IMTOKIHOBOTO MPOMILJII0, 0COOIUBO IiBUIIEHHS PiBHSI IPO3ANAIbHUX [IUTO-
KiHIB Yy XBOpHUX 000X TPYII i3 HEAOCTATHIM CUHTE30M MPOTU3ANAJBHUX IHTEPJAEHKIHIB ¥ BCIX 00CTEKEHUX 3 aKHE, TIPUUOMY
3HAYHIII BiZIXUJIEHHS IOCTI/PKYBAHUX IMyHHUX IMOKA3HUKIB CIIOCTEpiraan y Tux, XTo nepexsopis Ha COVID-19.

BucHoBku. BucoKi OKa3HUKY PIBHS TPUBOKHOCTI, 3MiHU IIUTOKIHOBOTO MPOMLII0, HEHPOEHIOKPUHHIX Ta MeTa0OMUHIX
nokazaukis (CPB, 3X, JITIBIL, ITITHII, TT, TA) cuioctepiranu y Beix 06CTEKEHUX 3 aKHE, IPUUOMY 3HAUHIII BiIXUJICH-
Hs1 TIOKA3HUKIB Oy y MAI€HTOK, siKi nepexsopinu sa COVID-19, 1110 06rpyHTOBYE HEOOXIIHICTD TOIIYKY HOBUX KOMII-
JIEKCHUX METOJIIB JIKYBaHH 3 OIJISY Ha BIUIMB HEHPOEHIOKPUHHIX, METaOOIIYHUX Ta IMYHOJIOTIUHIX 3MiH, aCOII0BaHUX
i3 mepenecenum COVID-19.

Kimouosi ciosa: acae, COVID-19, TpuBoHICTb, MeTabO0IIuHI, HEHPOEHIOKPUHHI PO3JIaju, IMyHOJIOTTYHI OPYIIEHHS.
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