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Abstract: the article presents current literature data on the etiology and pathogenesis of hyperan-
drogenic conditions in women of reproductive age against the background of normal levels of male
sex hormones. Most often, hyperandrogenic conditions occur due to excessive production of androgens
by the ovaries or adrenal glands with increased sensitivity of sebaceous and hair follicle receptors to
androgens. One of the main tools for clinical confirmation of hyperandrogenic conditions is the Ferri-
man-Gallway scale. Activation of androgen receptors, which are localized in the basal and glandular
cells of the sebaceous glands, leads to the development of acne and other hirsute manifestations. These
processes are most often realized by increasing the activity of Sa-reductase, an enzyme that converts
testosterone to dihydrotestosterone and is a direct stimulator of sebum synthesis. Treatment of hyperan-
drogenic conditions is carried out jointly by obstetricians and Gynecologists and dermatologists. Today,
the leading link in therapy is combined oral contraceptives, which block the production of Sa-reductase.
One of the most effective agents is ciproterone acetate, which is a synthetic hydroxyprogesterone with
antiandrogenic and antigonadotropic activity. Flutamide, which is a nonsteroidal selective androgen
receptor blocker, is also widely used in the treatment of hyperandrogenic conditions. Thus, the review
indicates the absence of a single view on the etiology and pathogenesis of hyperandrogenic conditions
against the background of normal levels of sex hormones, and also indicates the absence of a single
algorithm for correcting clinical manifestations.

Key words: Acne, Hyperandrogenism, Hormones, Hirsutism, Polycystic Ovary Syndrome,
Flutamide, drosperinone, ciproterone acetate.

Introduction 80% of cases are polycystic ovary syndrome and

Hyperandrogenic conditions are one of the most  are associated with impaired reproductive function,
common endocrinopathies in women of reproduc- pregnancy complications, metabolic disorders, risk
tive age. This condition is observed in approxi- of endometrial cancer, and other conditions (Azziz
mately 10-20% of women, while approximately et al., 2016; Inoue et al., 2014; Tan et al., 2021).
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Aim

To investigate the main links of the pathogen-
esis of hyperandrogenic conditions in women of
reproductive age against the background of normal
levels of male sex hormones.

Materials and methods

Analysis of modern literary sources indexed in
Scopus, Web of Science.

Review and discussion

Hyperandrogenism is an endocrine disease
associated with increased synthesis or activity
of male sex hormones in a woman's body. Direct
manifestations of hyperandrogenism include der-
matopathies and polycystic ovaries. The main der-
matological manifestations of hyperandrogenism
include acne, hirsutism, androgenic alopecia and
seborrhea (Inoue et al., 2014; Sung, Oh, Chung
and Lee, 2014; Azziz et al., 2016; Tan et al., 2021).
Hirsutism is defined as excessive hair growth in
women in androgen-dependent areas (according to
the male type) — the inner surface of the thighs,
abdomen, around the nipples, neck, upper lip, chin,
temples. In addition to an increase in the levels of
male sex hormones, a possible reason for the de-
velopment of this condition may be the increased
sensitivity of receptors of sebaceous glands and
hair follicles to androgens, as well as increased
conversion of testosterone into more active forms
(Inoue et al., 2014; Azziz et al., Bissonnette et al.,
2015; 2016; Liu et al., 2015; Tan et al., 2021). In
the vast majority of cases, an increase in the level
of male sex hormones or adrenal hormones can be
determined in the laboratory, but very often in the
clinical practice of an obstetrician-gynecologist,
there are cases when the clinical manifestation of
hyperandrogenism is present, but the increase in
androgen levels is not confirmed in the laboratory
(Inoue et al., 2014; Azziz et al., 2016; Kim et al.,
2017).

The ability to visually confirm the presence
of an increased amount of hair is often used as a
clinical diagnostic criterion for hyperandrogenic
conditions. The degree of hirsutism, its expressive-
ness and coverage of body areas in modern clinical
practice is determined using the modified Ferri-
man-Gallway scale. To determine the hirsut num-
ber, hair growth is evaluated on 9 androgen-sen-
sitive areas of the woman's body, each of them is
evaluated on a point scale. If the total number of
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points exceeds 8, the clinician has the right to di-
agnose "hirsutism" (Inoue et al., 2014; Liu et al.,
2015; Soares-Jr, Sa and Baracat, 2019).

Acne and alopecia are other common andro-
genic skin changes that may occur without hirsut-
ism in some women with hyperandrogenism. Hy-
perandrogenism can manifest itself as an isolated
clinical symptom (for example, acne or hirsutism),
but a combination of symptoms in various combi-
nations is more often observed (Yildizhan, Gokce,
Yildizhan and Cim, 2015; Azziz et al., 2016; Ceruti
etal., 2018;).

Today, polycystic ovary syndrome (PCOS) is
a common endocrine disorder among the female
population starting from puberty to late repro-
ductive age. Classic manifestations of PCOS are
menstrual cycle disorders (anovulation), hyper-
androgenism, and polycystic ovarian changes.
There are four phenotypes of PCOS: phenotype
A, B, C and D. Phenotype A, or classical, is char-
acterized by the presence of hyperandrogenism,
anovulation and polycystic ovarian changes. Phe-
notype B or incomplete classic is diagnosed with
hyperandrogenism and anovulation. Hyperandro-
genism and polycystic ovaries are characteristic
of the C or ovulatory phenotype. Phenotype D or
non-androgenic — anovulation and polycystic ovar-
ian changes. In patients with PCOS, hyperandro-
genism is a frequent finding, which is diagnosed
with the help of clinical and laboratory studies
(Kamincekwmii, Tarapuyk, [lyb6occapcbka, 10.O.
i lyboccapceka 3. M., 2016; Azziz et al., 2016;
Pesnnyenxo H. 1O. i Pesanuenxo I U., 2017).

There are many reasons for the development of
acne in PCOS against the background of normal
androgen levels. A number of modern research-
ers had many opinions regarding the mechanisms
of development of this condition. Separate stud-
ies confirm the increased activity of enzymes in
sebaceous gland cells. Others are inclined to the
opinion that the development of this condition is
influenced by increased transcriptional activity of
the androgen receptor (AR), which is caused by
coregulators of the androgen receptor, polymor-
phisms in the androgen receptor gene (Bissonnette
et al., 2015; Azziz et al., 2016; Demirkan, Sayin
and Giindiiz, 2019).

That is why, in order to understand the mecha-
nisms of the development of hyperandrogenic con-

Ukrainian scientific medical youth journal, 2024, Issue 2 (146)

http://mmj.nmuofficial.com

110


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 2 (146), 2024

Creative Commons «Attribution» 4.0

ditions against the background of a normal level of
sex steroids in the blood serum, it is first necessary
to consider the structure of the androgen receptor,
its localization and possible factors that can lead to
the occurrence of this condition (Bissonnette et al.,
2015; Clayton et al., 2019; Demirkan et al., 2019).

Today, it is known that the effect of androgens
on the skin is mainly mediated through the andro-
gen receptor, a ligand-dependent nuclear transcrip-
tion factor and a member of the steroid hormone
nuclear receptor superfamily. Androgen receptor
includes three main functional domains: N-termi-
nal domain of transcription regulation, DNA-bind-
ing domain and ligand-binding domain. The
N-terminal domain is the most variable, while the
DNA-binding domain is the most conserved region
among different members of the steroid hormone
nuclear receptor family. The DNA-binding do-
main of all nuclear receptors of steroid hormones
consists of two zinc fingers that recognize specific
consensus DNA sequences (Kim et al., 2017; Clay-
ton et al., 2019; Demirkan et al., 2019).

Zinc fingers contribute to the direct binding of
androgen receptor DNA to the promoter and en-
hancer regions of androgen-regulated genes. As a
result of the activation of the functions of the N-ter-
minal and ligand-binding domains, the transcrip-
tion of these genes is stimulated or suppressed.
Considering the fact that the DNA-binding domain
is highly conserved among the family of nuclear
receptors of steroid hormones, it has been proven
that the binding of selective androgen response el-
ements enables specific activation of AR (Zimmer-
man, Eijkemans, Coelingh Bennink, Blankenstein
and Fauser, 2014).

Thus, for further understanding of the mecha-
nism of acne development in PCOS, it is necessary
to get acquainted with the localization of the an-
drogen receptor in human skin. When conducting
research, the purpose of which was to find out the
localization of the androgen receptor, an immuno-
histochemical method was used using a polyclon-
al antibody against the human androgen receptor.
According to the results of the study, during which
a biopsy of a skin area with and without acne was
performed, respectively, it was established that the
distribution of the receptor was similar in men and
women. Androgen receptor is found in basal and
glandular cells of sebaceous glands, in the outer
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root layer of hair follicles and in apocrine sweat
glands. The presence of the androgen receptor in
different types of skin cells reflects the multiple di-
rect effects that androgens can have on these sites
(Bergler-Czop, 2014; Buzney, Sheu and Reynolds,
2014; Liu et al., 2015; Azziz et al., 2016; Costa
et al., 2018; Clayton et al., 2019; Chappell et al.,
2021).

Increased activity of enzymes in the cells of
the sebaceous glands can lead to the development
of acne in PCOS against the background of nor-
mal levels of androgen hormones. In view of this,
it 1s necessary to consider the role of increased
activity of 3B-hydroxysteroid dehydrogenase
(3B-HSD) and 17B-hydroxysteroid dehydrogenase
(17B-HSD) enzymes (Azmahani et al., 2014; Ceru-
tietal., 2018).

Dehydroepiandrosterone is converted into
androstenedione under the action of the 38-HSD
enzyme. This transformation can also occur in the
sebaceous gland, where 33-HSD type I isozyme
1s detected, the activity of which is greatest in the
skin. While the reverse conversion of androstene-
dione to testosterone is catalyzed by 17B-HSD in
human skin. There are 11 isoenzymes of 173-HSD,
which differ depending on the localization in tis-
sues and the ability to reduce or oxidize hormones.
At the same time, it is known about the expression
of 17B-HSD types 2, 5 and 11 in human sebaceous
glands (Azmahani et al., 2014; Ceruti et al., 2018).

Many studies confirm the role of increased
Sa-reductase activity in the development of acne
in PCOS against the background of normal andro-
gen levels (Azmahani et al., 2014; Yildizhan et
al., 2015; Ceruti et al., 2018;). So-reductase is a
series of enzymes that transform testosterone into
dihydrotestosterone, which is a direct stimulator
of sebum synthesis. So far, three distinct isoforms
of Sa-reductase have been identified. Of interest is
the type I isoenzyme, which consists of 259 amino
acids, has an optimal pH and is localized in the se-
baceous glands. Some researchers also claim that
variations in sleep patterns, free testosterone, and
Sa-reductase type I activity are associated with
changes in sebum secretion in women (Bléuer
et al., 1991; Bakry, Samaka, Shoeib, and Mabher,
2014; Liu et al., 2015; Ju et al., 2017).

Since specific inhibition of Sa-reductase type
I may represent a new therapeutic approach to
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acne treatment, it is important to understand the lo-
calization of this isoenzyme and its isoforms.

The isoenzyme of Sa-reductase type I, which
catalyzes the conversion of testosterone into di-
hydrotestosterone in peripheral tissues through a
NADPH-dependent reaction, is expressed mainly
in the skin (Blduer et al., 1991; Azmahani et al.,
2014; Bakry et al., 2014; Ju et al., 2017).

The expression of Sa-reductase type I is con-
stantly observed in the brain, liver, and sebaceous
glands, while 5a-reductase type Il is mainly found
in the urogenital tract, genital skin, and liver. Type
I 5o-reductase has testosterone reductase activ-
ity. There are certain publications that talk about
its role in the occurrence of hormone-refractory
prostate cancer (Soares-Jr et al., 2019). Immuno-
histochemical studies indicate that the localization
of the Sa-reductase type I enzyme is mainly in nu-
clear or perinuclear membranes (Soares-Jr et al.,
2019; Chappell et al., 2021;). Separate studies have
reported that proteins fused to the N-terminus of
eGFP indicate that all members of the Sa-reduc-
tase family reside in the endoplasmic reticulum
(Soares-Jr et al., 2019).

According to other studies, women with PCOS
have significantly higher ratios of 5aTHF/THF
(Sa-reduced tetrahydrocortisol to 5B-reduced tet-
rahydrocortisol) and An/Et (androsterone/etio-
cholanolone) levels, which according to group
analysis indicates that it is in increased activity of
Sa-reductase was observed in women with PCOS
(Yildizhan et al., 2015).

Therefore, as a result of the transformation of
testosterone under the action of Sa-reductase, a
more active dihydrotestosterone (DT) is formed,
which has a greater affinity for the receptor. The
created DT-receptor complex is more stable and,
as a result, more stable. This is also because the
cells of the sebaceous glands have all the neces-
sary enzymes to convert testosterone. After that,
the androgen-receptor complex interacts with
DNA in the nuclei of sebaceous cells, regulating
genes involved in cell growth and lipid produc-
tion (Azmahani et al., 2014; Ceruti et al., 2018).
It is well known that androgens stimulate the work
of sebaceous glands and increase the mitotic rate
of sebocytes, including those on the human face
(Yildizhan et al., 2015; Hafsi and Badri, 2017,
Clayton et al., 2019;).
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There is no doubt that the local biosynthesis
and metabolism of androgens in human sebaceous
glands can play a key role in the synthesis and se-
cretion of sebum. Immunohistochemical analysis
of human skin samples proved that various en-
zymes that produce and metabolize androgens are
functionally localized in sebocytes, in turn accu-
mulate lipid droplets, and changes in the expres-
sion of 17B-HSD in immortalized human sebocytes
(SZ95) affect the expression of factors related to
associated with sebogenesis (Ju et al., 2017; Clay-
ton et al., 2019;).

In addition, sebocyte culture provides new in-
sight into the involvement of DT in the production
of inflammatory cytokines in acne. According to
the results of the study, during which the possible
participation of DT in the production of inflam-
matory cytokines in cultured sebocytes was tested
by immunohistochemistry and PCR methods, an
increase in the regulation of IL-6 and TNF-o was
observed in the immunohistochemical study and
an increase in the amplification of RNA for IL-6
and TNF-a after the addition of DT compared to
control. This study shows that DT can participate
not only in the production of sebum, but also in the
production of pro-inflammatory cytokines in acne
(Lakshmi, 2013; Liu et al., 2015; Yildizhan et al.,
2015; Piszczatoski and Powell, 2021).

Modern studies prove that PPAR cofactors (re-
ceptors activated by peroxisome proliferators) and
their ligands are involved in the induction of the
full androgenic effect of sebaceous glands. PPARs
regulate numerous lipid metabolism genes in mito-
chondria, peroxisomes, and microsomes in the cy-
toplasm of sebocytes. Indeed, dihydrotestosterone
has previously been demonstrated to interact with
PPAR ligands in inducing rat sebocyte-like prepu-
tial cell differentiation and lipid synthesis. PPARa
is the most important PPAR that regulates lipid
synthesis and inflammation (Barrault et al., 2015;
Lizneva, Gavrilova-Jordan, Walker and Azziz,
2016).

There is information in separate literary sourc-
es that a more active AR can cause a hyperandro-
genic phenotype in the absence of markedly in-
creased androgens, since the biological activity of
androgens depends not only on their level in blood
serum, but also on the activity of AR receptors
(Azmahani et al., 2014; Ceruti et al., 2018). To-

Ukrainian scientific medical youth journal, 2024, Issue 2 (146)

http://mmj.nmuofficial.com

112


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 2 (146), 2024

Creative Commons «Attribution» 4.0

day, it is known about one more AR coregulator
that modulates the effect of androgens — the andro-
gen-dependent IncRNA CTBPI1-AS (C-terminal
binding protein 1-antisense), whose expression is
inversely correlated with the expression of CTBP1
(Lizneva et al., 2016; Papadakis et al., 2021). It
was established that in patients with PCOS there is
a significant increase in the expression of CTBP1-
AS compared to healthy control women. (Barrault
et al., 2015; Lizneva et al., 2016; Papadakis et al.,
2021).

The transcriptional activity of AR is affected
not only by coregulators, but also by polymor-
phisms in its gene. The human androgen receptor
contains a highly polymorphic polyglutamine tract,
which is encoded by CAG repeats in exon 1 of the
AR gene. It has been reported that CAG repeats
in the range from 11 to 38 are inversely correlated
with AR activity (Fu et al., 2014). A recent study
found a higher frequency of short CAG alleles in
women with PCOS compared to healthy women
(Fuetal., 2014).

Functional studies demonstrate an inverse
correlation between CAG repeat length and AR
activity. It has been established that shorter CAG
repeats have a higher sensitivity of receptors to
the androgenic response (Fu et al., 2014; Zimmer-
man et al., 2014; Peng et al., 2016;). Thus, short-
er CAG alleles in exon 1 of the AR gene increase
susceptibility to PCOS by increasing AR activity
(Zimmerman et al., 2014; Fu et al., 2014; Peng et
al., 2016;). In addition, clinical studies have also
shown that CAG repeat polymorphisms may lead
to an increased risk of many diseases due to abnor-
mal androgen sensitivity (Zimmerman et al., 2014;
Fuetal., 2014; Peng et al., 2016).

A study of the risk of developing acne, which
studied the relationship between the CAG and
GGN polymorphisms of the AR genes, includ-
ed 238 patients and 207 healthy individuals. The
length of the AR gene repeats was determined by
GeneScan analysis. Males with CAG<23 and fe-
males with CAG<24 had a significant risk com-
pared to males with CAG>23 and females with
CAG>24. In men, GGN repeats considered inde-
pendently of CAG repeats have no significant ef-
fect on acne risk, but when combined with CAG
repeats, acne patients showed a significantly higher
frequency of CAG<23/GGN<23 haplotypes com-
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pared to controls. The results of the study convinc-
ingly demonstrate that shorter CAG repeat length
and specific AR haplotypes are associated with the
risk of developing acne and thus may serve as a
susceptibility marker (Fu et al., 2014; Lizneva et
al., 2016; Peng et al., 2016).

Treatment of acne with polycystic ovary syn-
drome is carried out by obstetrician-gynecolo-
gists together with dermatovenerologist doctors.
At present, the issue of treatment with the help of
modern combined oral contraceptives (COC) and
antiandrogen drugs, which are androgen receptor
blockers and Sa-reductase inhibitors, is widely
discussed (Zimmerman et al., 2014; Barrault et
al., 2015; Liu et al., 2015; Luque-Ramirez, Nat-
tero-Chavez, Ortiz Flores, and Escobar-Morreale,
2018).

In order to treat acne, antiandrogen drugs are
used, which include pure and non-steroidal ones.
Pure antiandrogen drugs are represented by the
antiandrogen-progestin series: chlormadinone ac-
etate (XMA), cyproterone acetate (CPA), while
nonsteroidal antiandrogens are represented by
drugs that lack antigonadotropic progestogenic, es-
trogenic, and glucocorticoid activity and act main-
ly at the level of androgen receptors: finasteride,
spironolactone, ketoconazole (Legro et al., 2013;
Barrault et al., 2015; Vitek, Alur and Hoeger, 2015;
Zaenglein et al., 2016).

Currently, CPA is the most widely used antian-
drogen, which is a synthetic hydroxyprogesterone
with antiandrogenic and antigonadotropic activity.
Its antigonadotropic activity is due to the substi-
tutional binding of structures of cell receptors of
androgens. In clinical practice, a drug containing
35 pg of ethinyl estradiol (EE) in combination with
2 mg of CPA is widely used (Zhang et al., 2013). It
has been proven that the combination of EE/CPA is
effective in the treatment of acne against the back-
ground of a laboratory-confirmed normal level of
androgens (Barrault et al., 2015; Zaenglein et al.,
2016).

Drospirenone 3 mg/ethinylestradiol 20 mcg is
also effectively used in the treatment of moderate
acne. Drospirenone has both antiandrogenic and
antimineralocorticoid properties and is a deriva-
tive of spironolactone. This drug is indicated for
the treatment of moderate acne in women who are
not planning pregnancy. Comparative studies have
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shown that the combination of EE/CPA has the
greatest antiandrogenic effect in the treatment of
acne compared to drospirenone and indicates a sta-
tistically significant improvement in the treatment
of acne in the case of COC use compared to place-
bo until the end of 3 cycles (Qi et al., 2015). Spi-
ronolactone is an aldosterone receptor antagonist
and has pronounced potent antiandrogen activity,
which is realized by reducing testosterone produc-
tion and competitive inhibition of testosterone and
dihydrotestosterone binding to androgen receptors
in the skin. Also, the properties of spironolactone
include the ability to inhibit 5-alpha-reductase and
increase the level of globulin, which binds steroid
hormones (Zimmerman et al., 2014; Barrault et al.,
2015).

However, despite its positive effects, spirono-
lactone as an antiandrogen is not FDA approved
for the treatment of acne (Qi et al., 2015).

Flutamide is a non-steroidal selective androgen
receptor blocker that has been successfully used in
the treatment of acne in low doses, but is also not
FDA approved for use in this condition (Wu, Wei
and Jiang, 2017). In studies, flutamide at a dose of
250 mg twice daily combined with a triphasic COC
reduced acne by 80% compared to spironolactone
at a dose of 50 mg, which reduced acne by only
50% after 3 months of therapy (Peng et al., 2014;
Qietal., 2015).

It should be noted that the use of flutamide can
be associated with idiosyncratic fatal hepatotoxici-
ty, which, most likely, depends on the dose and age.
That is why careful monitoring of liver function
indicators is necessary during the entire period of
use. In view of the above, it was concluded that the
use of flutamide for the treatment of acne is still not
recommended, except in cases where the benefit
justifies the risk (Peng et al., 2014; Qi et al., 2015).

On the other hand, many patients with acne,
which is a consequence of PCOS, do not take
COCs due to contraindications for use: smoking,
migraines, as well as due to personal beliefs. In
such a situation, oral treatment with isotretinoin
may be the option of choice. The mechanism of
action of isotretinoin consists in reducing the se-
cretion of sebum, inhibiting the proliferation of
bacteria and cells, and inducing differentiation and
apoptosis in various types of cells. It is also able to
show anti-inflammatory properties (Acmaz et al.,
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2014; Qi et al., 2015; Davey, Grossmann and M.,
2016; Zhang et al., 2021).

There is more and more evidence that the sup-
pression of sebum secretion occurs due to apopto-
sis of sebocytes. In view of this, the teratogenicity
of isotretinoin is also considered as an apoptotic
effect of the retinoid on neural crest cells. Isotreti-
noin has been shown to increase the expression of
p53, FoxO1 and FoxO3 and all transcription fac-
tors that promote apoptosis. Recent studies indi-
cate that FoxO1 and FoxO3 are p53 target genes
for isotretinoin (Acmaz et al., 2014; Qi et al., 2015;
Davey et al., 2016;).

Research in recent years demonstrates the abi-
lity of isotretinoin to inhibit the oxidative activity
of 3a-hydroxysteroid dehydrogenase (3a-HSD)
and retinol dehydrogenase-4 (RoDH-4). Since
3a-hydroxysteroid dehydrogenase is a generally
accepted key enzyme in the biosynthesis of andro-
gens, this explains the decrease in testosterone lev-
els when taking this drug (Acmaz et al., 2014; Qi
et al., 2015).

Among the newest drugs for the treatment of
acne in men and women, a local androgen receptor
inhibitor — clascoterone, is successfully prescribed
today, the use of which was approved as a local
remedy in August 2020. Clascoterone has a higher
affinity for androgen receptors than DT and exhib-
its greater activity when binding to them (Zhang et
al., 2013; Qi et al., 2015; Podfigurna, Meczekalski,
Petraglia and Luisi, 2020).

From a clinical point of view, the treatment of
hirsutism is a more complex and time-consuming
task compared to the treatment of acne, which is
largely determined by the physiological cycle of
hair growth (Inoue et al., 2014; Vitek et al., 2015;
Menshawy et al., 2019). Currently, the treatment of
hirsutism is based on a dual approach: pharmaco-
logical therapy to reduce androgen secretion and/
or androgen action and removal of already existing
"extra" hair (Qi et al., 2015). Usually, the clinical
effect of the prescribed drugs has to be expected
for several months, so the initial evaluation of the
therapeutic effect of the prescribed therapy should
be carried out no earlier than 6 months after its
start (Zhang et al., 2013; Qi et al., 2015).

Today, the drugs of choice for the treatment of
hirsutism are low-dose COCs containing a neutral
(low androgenic) progestin, such as desogestrel or
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gestodene, or an antiandrogen such as cyproterone
acetate, chlormadinone acetate, or the spironolac-
tone derivative drospirenone. These drugs are able
to ensure adequate normalization of the testoster-
one level and, as a result, improve the condition of
androgen-dependent areas of the skin (Liu et al.,
2015; Qi et al., 2015; Zaenglein et al., 2016; Mor-
gante, Cappelli, Troia and De Leo, 2020).
Treatment for PCOS must be tailored to each
woman's specific goals, reproductive interests,
and specific set of symptoms. That is why a mul-
tidisciplinary approach is recommended (Ceruti
et al., 2018). COCs containing chlormadinone ac-
etate or drospirenone are recommended as first-
line treatment, because this progestin has a more
favorable effect on the lipid profile, insulin resis-
tance, and hyperandrogenism (KamiHcbkuit Ta iH.,
2016; Zaenglein et al., 2016; Pesnuuenko H. IO.
i Pesanuenko I U., 2017; Morgante et al., 2020).
For women diagnosed with folate cycle gene
polymorphisms and clinical manifestations of
PCOS, the drug of choice may be a COC with an
active form of folates — ethinyl estradiol and dro-
spirenone in combination with calcium levome-
folate (Hacivelioglu et al., 2013; Zaenglein et al.,
2016; Scaglione et al., 2017). Metformin is recom-
mended for women with PCOS who suffer from
type 2 diabetes in case of ineffectiveness of diet or
lifestyle correction, or in case of impaired glucose
tolerance , including as second-line therapy in case
of contraindications to taking COCs (Zhang et al.,
2013; Liu et al., 2015; Zhang et al., 2021).
Conclusions
Thus, direct manifestations of hyperandro-
genism include dermatopathies (acne, hirsutism,
and androgenic alopecia) and polycystic ovary syn-
drome. Hyperandrogenic conditions in women of

ISSN 2786-6661
eISSN 2786-667X

reproductive age can in most cases be determined
in the laboratory, as there is an increase in the level
of male sex hormones or adrenal hormones. How-
ever, quite often in clinical practice there are cas-
es when laboratory indicators remain unchanged,
although the manifestation of hyperandrogenism
is present. There are several mechanisms that con-
firm this condition: increased activity of enzymes
in cells of sebaceous glands, increased transcrip-
tional activity of the androgen receptor, which is
influenced by coregulators of androgen receptors
or polymorphisms in the gene of androgen recep-
tors. In women with various manifestations of hy-
perandrogenism, it is necessary to take an individ-
ual approach to the implementation of therapeutic
measures, since often the treatment is carried out
jointly with a dermatovenerologist in the case of
acne or requires a double approach when hirsutism
is confirmed.
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Cy4yacHuil OIISAX HA €TIOJIOTII0 Ta MATOreHe3 rinepaHJIporeHHuxX
CTAHIB Y KiHOK PeNPOIYKTHBHOIO BiKy Ha (DOHi HOPMAJILHUX PiBHIB
Y0JIOBIYMX CTATEBUX TOPMOHIB
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Anomauis: 6 po6omi Ha8edeHo CyuacHi iimepamypHi 0aui w000 emiono2ii ma namo2ene3y po36UmKYy
2INepaHoOpOSeHHUX CMAHIB V JCIHOK PenpoO0yKMUGHO20 GIiKY HA (DOHI HOPMATbHUX DI6HI6 YON08IYUUX
cmamesux eopmonie. Yacmiwe 3a 6ce, 2inepanHopoceHHi CMaHUu BUHUKAOMb BHACTIOOK HAOMIPHOL
NPOOYKYIi AHOPO2EHI8 ACUHUKAMU aDO0 HAOHUPHUKAMU NPU NIOBUWEHHI YYMAUBOCMI peyenmopis
CanvHux i 8010CAHUX Qonikynie 00 amopoeenis. OOHUM 3 OCHOBHUX THCMPYMEHMI8 O/ KIIHIYHO20
niomeepodcenHs cinepanopoceHHux cmauis € wkaia Peppimana-1anneesn. Akmusayis aHopoceHo8ux
peyenmopie, AKi JOKAN3YIOMbCA V OA3ANbHUX | 3AN03UCIMUX KIIMUHAX CATbHUX 307103 NPU3BOOUMb
00 pO36UMKY aKHe Mma IHWUX 2IpCymuux nposeis. Jlami npoyecu wacmiuie 3a 6ce peanizylomuvcs 3a
PAXYHOK NIO8UWEHHS. AKMUBHOCMI Sa-pedykmasu, epmenmy, AKull nepemeopioe MmecmocmepoH
V ouciopomecmocmepon i € 0e3nocepeoHim CMUMYISIMOPOM CUHme3y wKipHo2o cana. JIikyeanns
2iNepaHoOpOeHHUX CMAHI8 NPOBOOUMbCS CYMICHO aKYUEPaMU-2IHEKON02aMu ma 0epMamonocamu.
Ha cvoeooni, nposionorw nanxoro mepanii € KoMOIHOBAHI OPAbHI KOHMPAYENnMueuU, sKi O10KYI0ms
supoonenns So-pedykmazu. OOHuM 3 HAUOILW egheKMmUBHUX 3ac00i6 € YUNPOMEPOHY ayemam KUl €
CUHMEMUYHUM 2IOPOKCUNPO2ECEePOHOM 3 AHMUAHOPO2EHHOI MA AHMULOHAOOMPONHOI AKMUBHICIO.
Taxoow 6 mepanii 2inepanopo2eHHUX CMAaHi6 WUPOKO 3aCMOCO8YEMbCA (PIYMAMIO, AKULL € HECMEPOIOHUM
celeKmugHUM OIOKAmMopom peyenmopie anopozeHis. Taxum uunom, npogedenull 0210 c8i04Ums npo
8IOCYMHICMb €OUHO20 NO2NIADY HA emioNo2il0 Ma NaAmo2eHe3 po3UMKY 2inepaHopo2eHHUX CMAaHie Ha
(DOHI HOPMATILHUX PIBHIE CIMAMEBUX 2O0PMOHIB, A MAKONC 3ACBI0UYE BIOCYMHICMb EOUHO20 ANICOPUMMY
w000 KopeKyii KNIHIYHUX NPOsIGIE.

KarwuoBi ciioBa: akHe, TilepaHIpOreHis, TOPMOHH, TIpCYTH3M, JAPOCIHCPUHOH, CHHIPOM
MOJIKICTO3HUX S€YHUKIB, (PIyTaMill, HUIPOTEPOHY alleTar.
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