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FEATURES OF DIAGNOSIS AND TREATMENT OF POLYCYSTIC OVARY SYNDROME
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v' Resume

Polycystic ovary syndrome (PCOS) is a heterogeneous symptom complex accompanied by the
development of endocrine and metabolic disorders associated with structural changes in the ovaries,
leading to infertility of endocrine genesis. Formation of PCOS occurs during the period of formation of
hormonal and menstrual functions, and its individual signs may be transient phenomena. The issues of
early diagnosis of PCOS and its predictors in adolescent patients, determination of clinically significant
markers of PCOS, identification of risk groups and development of a systemic approach to the correction
of various endocrine and metabolic disorders require special attention and detailed study.

Key words: menstrual disorders, polycystic ovary syndrome, anovulation

OCOBEHHOCTHU IMAT'HOCTHUKU U JIEYEHUA CUHAPOMA NNOJIMKUCTO3HbBIX
SANYHUKOB
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v’ Pesiome

Cunopom nonuxkucmosuvix sauunuxoe (CIIKA) — 3mo zemepozeHHbLI CUMRHIOMOKOMNIIEKC,
CONPOGOHCOAIOWUIICA PaA3GUMUEM IHOOKPDUHHBIX U MEMAOdOIUYECKUX HAPYUIEHUHl, CEAZAHHBIX CO
CMPYKIYPHBIMU ~ USMEHEHUAMU AUYHUKOB, NPUGOOAWUX K 0ecniooulo IHOOKPUHHO20 zeHe3d.
@opmuposanue CIIKA npoucxodum e nepuode cmanogieHUs 20PMOHAILHOU U MEHCHPYAAbHOU
dyukyuii, a omoenvHvle €20 NPUSHAKU MO2YHI OKA3AMbLCA MPAHZUMOPHBIMU AéneHuamu. Bonpocel
panneii ouaznocmuxu CITKA u e2o npeduxkmopos y nayuenmox noopocmKo8020 603pacma, OnpeoeieHus
Kaunuuecku 3Hayumoix mapxepoe CKIIA, sviasnenue zpynn pucka u pazpadomxa cucmemnozo nooxooa
K KOppeKyuu pasnuuHblX IHOOKPUHHBIX U MeMAdonuueckKux HapyuieHuii mpeoyom 0co6020 6HUMAHUSA
U nOOPOOHO20 U3yuenus.

Knrouesvie cnosa: paccmpoiicmea mencmpyayuii, CUHOPOM ROAUKUCHOZHBIX AUYHUKOG, AHOGYIAYUA

TYXYMJOH NMOJUKUCTO3 CUHAPOMU JTUAT'HOCTHUKA BA JABOJIAII YCYJUIAPHA

Onumosa H. M. https://orcid.org/0000-0001-7377-6350

A6y amu u6n Cuso Homuaaru Byxopo naBnar TH6OUET nHCTUTYTH Y36ekucToH, Byxopo m., A.Hasowuii
kyuacu. 1 Tem: +998 (65) 223-00-50 e-mail: info@bsmi.uz

v’ Pestome

Tyxymoon nonuxucmo3 cunopomu (TIHC)- myxymoonnapoazu y3zapuwinap ounan 06021uK 0y12an
IHOOKPUH 64 MEeMADOIUK KACAINUKIAPHUNZ PUBONHCIAHULLU OUNAH dUp2a IHOOKPUH Keud YuKaouzan
oenyuwimaukka oaud Kenaouzan cumnmomaap maxcmyacuoup. THC waxknnanuwiu zopmonan ea xai3s
Kypuwi @QYHKUUANAPUHUHZ WAKINAHUWU 0A6pUOa Ccooup 0y1aou ea yYHUHZ Oav3u Oenzunapu
saKkmunuanux Genzunap oynuwu mymxun. Yemup 6emopnapoa TIC ea ynunz npoznosnapunu spma
mawixucnawt, TIC nunz KnunuKk axamuamiu 6eazunapunu aHUKIawl, Xaed ypyxiapunu aHuKIaul 6a
mypau IHOOKPUH 64 MeMAOOIUK KACANAUKIAPHU MY3QMUWIZa MUUMIL EHOAULYGHU UWMAA0 YUKUW
macananapu anoxuoa bmudop eéa bamaghcun ypeanuiHu maiad Kuiaou.

Kanum cyznap: xaii3 oagpunune 6y3unuuiu, myxymooHn nOIUKUCmo3 CUHOPOMU, AHOGYIAUUA
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Relevance
T he diversity of clinical manifestations of polycystic ovary syndrome (PCOS) is associated with
difficulties in its diagnosis. In recent years, several diagnostic criteria for PCOS have been
proposed [1].

According to the consensus symposium of the European Society of Reproduction and Embryology
and the American Society for Reproductive Medicine (ESHRE/ASRM) 2010 [2], PCOS affects 6 to
10% of women, provided that the diagnostic criteria of the US National Institute of Health were used;
if we rely on the criteria of the 2003 Rotterdam Symposium [3], this figure is 15%.

It is difficult to determine the prevalence of PCOS among adolescent girls at present due to the lack
of reliable diagnostic criteria and insufficient attention to the manifestation of endocrine-metabolic
manifestations in puberty.

According to the consensus of the European

Association of Endocrinologists (ESHRE) 2012, 45% of women of reproductive age with PCOS
suffer from infertility [2]. The frequency of PCOS in the structure of endocrine infertility reaches 62%
[2]. The close association of PCOS with metabolic disorders entails the development of such
complications as obesity and type 2 diabetes mellitus, which develops later in 10% of women of
reproductive age [4-7, 28, 29]. In 2-7% of patients with PCOS, the development of hyperplastic
processes of the endometrium and mammary glands is likely [2, 28, 29].

Etiology and pathogenesis of PCOS: key points PCOS is most often not an independent nosological
form. It is a symptom complex, a terminal condition of chronic anovulation of various genesis. The links
in this process may include a disturbance in the secretion rhythm of gonadotropic releasing hormone
(GnRH) and gonadotropins, mainly luteinizing hormone (LH); hyperandrogenism, insulin resistance
and hyperinsulinemia, lipid metabolism disorders, and hyperprolactinemia. It is far from always possible
to determine which component of this complex process is primary [4, 6, 8, 9]. Risk factors include
changes in the metabolism of neurotransmitters and opioids, and, as a consequence, a decrease in their
inhibitory effect on GnRH secretion [6].

Peripheral conversion of androgens to estrogens occurs mainly in adipose tissue. Obesity, especially
visceral, during the period of adrenarche is considered one of the leading risk factors for the development
of PCOS, as well as a condition that greatly complicates the course of the syndrome.

Visceral fat is metabolically active, and as a result of lipolysis, fatty acids are released and a number
of cytokines (tumor necrosis factor, interleukin-6, leptin, resistin) are produced, which contribute to the
development of insulin resistance [7, 10, 11]. An increased concentration of fatty acids through tumor
necrosis factor (TNF) causes phosphorylation of serine in the insulin receptor, and as a consequence, a
violation of its activation mechanism and the formation of insulin resistance. Excess freely circulating
fatty acids can lead to an increase in androgen levels due to phosphorylation of cytochrome P450c¢17,
which results in activation of 17,70-lyase, and androgen synthesis through increased production of
androstenedione, dehydroepiandrostenedione (DHEA) and testosterone (this is important to consider in
laboratory diagnostics of PCOS) [6].

Insulin resistance, which develops against the background of hyperinsulinemia, plays an important
role in the pathogenesis of PCOS.

Hyperandrogenism in hyperinsulinemia is formed both by increasing ovarian production of
androgens and by suppressing the secretion of sex-steroid-binding globulin (SSBG), which reduces the
content of biologically active androgens in the blood. LH and insulin are synergists - insulin potentiates
the action of LH. Insulin resistance and hyperandrogenemia are directly dependent on each other [12].
Insulin can play the role of an agonist of receptors to insulin-like growth factor (IGF), and, thus, theca
cells of the ovary become more sensitive to the effects of insulin. Insulin resistance may be based on a
defect in the activation of insulin signaling pathways (instead of tyrosine phosphorylation, serine
phosphorylation occurs), mediated by an excess of freely circulating fatty acids. Thus, excess body
weight aggravates existing insulin resistance [13].

Elevated prolactin levels can also contribute to pathological conditions - from shortening of the luteal
phase of the menstrual cycle to the development of chronic anovulation [14]. The mechanism of the
pathological effect of excess prolactin on the normal menstrual cycle is approximately as follows: in
response to an increase in prolactin, the dopaminergic system closely associated with it is
compensatorily activated and, in parallel, the level of GnRH decreases, inhibiting its secretion. Detection
of clinical (galactorrhea) and laboratory increases in prolactin levels is very important in determining
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the genesis of anovulation [14]. One of the reasons for the development of chronic anovulation is a violation
of the synthesis of thyroid hormones, including because hypothyroidism is closely associated with
hyperprolactinemia [15]. During puberty, even with an established menstrual cycle and hormonal status
approaching the levels of hormones of the fertile period, the reproductive system has significant lability and
is highly sensitive to the effects of any adverse exogenous and endogenous factors. The instability of the
circadian rhythm of gonadotropins and the level of insulin in the blood, characteristic of phase | of the puberty
period, is an additional factor contributing to the formation of PCOS. In the prepubertal period, a
physiological growth spurt is observed due to the activation of the function of the adrenal cortex with
increased secretion and metabolism of androgenic steroids (DHEA-S). The action of any non-specific factor
can convert physiological androgenism into pathological hyperandrogenism (HA) and, ultimately, lead to the
development of polycystic ovary disease [9, 16]. In the period up to 18-20 years, even minor stress factors:
hyperinsolation, excessive physical overload, factors of psycho-emotional stress, previous acute respiratory
viral infections and other unfavorable effects - can have a pronounced negative effect on the physiology of
the reproductive system, gradually causing dysfunction of the hypothalamic-pituitary system [8, 17, 18].

Features of PCOS diagnostics in adolescents The formation of PCOS and the manifestation of its clinical
manifestations often begin in adolescence [19, 20].

A number of specialists [8, 20], seeking to avoid overdiagnosis and unjustified therapeutic measures, are
inclined to believe that a diagnosis of PCOS is possible only after 18 years of age, and before that it is
advisable to use the term "emerging PCOS". However, according to data from the latest ESHRE/ASRM
consensus symposium, young patients can be diagnosed with PCOS if all three diagnostic criteria are
confirmed, as well as if hirsutism is detected in them [21].

When identifying signs of PCOS in adolescents, specialists face a number of difficulties due to the
peculiarities of the functioning of the girl's reproductive system during puberty.

Menstrual disorders

One of the important clinical manifestations of PCOS is oligomenorrhea or amenorrhea. However, in the
first years after menarche, anovulation can be detected in 40-50% of girls [8, 20]. The number of ovulatory
cycles gradually increases from 20-25% in the first year after menarche to 60-65% by the 5th year, and this
situation, reflecting the peculiarities of the formation of the girl's reproductive system, is not a pathology if
considered separately from other criteria. At the same time, the number of ovulatory cycles in women
diagnosed with PCOS does not exceed 30-32% [4]. The reason for medical caution in relation to adolescent
girls should be the absence of a tendency towards the formation of a stable regular menstrual cycle within
1.5-2 years after menarche.

Hyperandrogenemia/hyperandrogenism

The main clinical manifestations of hyperandrogenemia (HA) in PCOS are various types of androgen-
dependent dermopathy: hirsutism, acne, and androgenetic alopecia.

Acne is quite common among adolescents and is often a transient phenomenon. Hirsutism is a much more
significant sign of HA. Laboratory diagnostics of HA is often difficult.

Determining only total testosterone in the absence of information on such indicators as SBSH and/or free
testosterone is uninformative, including due to the fact that testosterone is converted into more biologically
active DHT. On the other hand, reliable methods for determining these parameters are under development
[6].

A multisteroid analysis in 20% of girls with PCOS revealed an increase in androstenedione [16]. Possibly,
one of the links of hyperandrostenedionemia is excess body weight and an increase in the level of free fatty
acids with cholesterol and, as a consequence, the acceleration of its transformation into pregnenolone, 17-
progesterone, DHEA-S and then into androstenedione and testosterone. Traditionally, one of the most
important diagnostic criteria for PCOS in adolescents is a change in the LH/FSH ratio [4], while the data of
the Rotterdam Consensus and the American National Institute of Health do not include it. There are several
isoforms of LH, differing in the structure of the side oligosaccharide chains and, as a consequence, in the
level of biological activity. A truly informative marker of PCOS may be the level of bioactive forms of LH,
and not its ratio to FSH [3, 6].

Ultrasound diagnostics

Ultrasound picture of PCOS - ovarian volume more than 10 cm3, presence of multiple (more than 12)
equal-sized cystic atretic follicles with a diameter up to 10 mm, located along the periphery. It is important
to differentiate this picture from multifollicular ovaries (MFO), typical for puberty. MFO are characterized
by a small number of follicles with a diameter 4-10 mm, located throughout the ovary and, most importantly,
an age-appropriate ovarian volume [4, 22, 23]. MFO are a common phenomenon and a normal variant for
girls in puberty and are not a sign of PCOS.
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Metabolic disorders

Patients demonstrating certain manifestations of metabolic syndrome may represent a risk group for the
development of polycystic ovaries [4, 10, 11]. Traditional physical methods with determination of body mass
index, assessment of waist-to-hip ratio, determination of skin fold thickness allow to identify the first signs
of metabolic disorders.

A direct relationship has been established between the type of menstrual disorder and body mass index of
patients with PCOS, as well as between IR and GA. Markers of insulin resistance in PCOS are the F. Caro
index (less than 0.33), HOMA-IR (insulin resistance index — Homeostasis Model Assessment of Insulin
Resistance) -more than 2.86 and hyperinsulinemia - more than 12.8 uU/ml). Disorders of lipid metabolism
are manifested by an increase in the level of cholesterol and triglycerides and a decrease in the level of HDL
[3, 6, 24].

Possibilities of PCOS therapy in girls. A pressing issue is the choice of effective and safe treatment

measures aimed at correcting PCOS. The need for therapy in this group of patients is obvious, and medical
tactics directly affects the reproductive prognosis of the girl [2]. In patients of reproductive age, the leading
reason for seeing a doctor is infertility. Therefore, the basis of the treatment strategy for them is the restoration
of reproductive function by stimulating ovulation, correcting concomitant hormonal and metabolic disorders.
In some cases, in the absence of the effect of ovulation stimulation, surgical treatment is used - laparoscopic
cauterization (drilling) of the ovaries to reduce the excess number of large cystic follicles, reduce
hyperandrogenism. The effectiveness of treatment is mainly determined by achieving the desired pregnancy.
Combined oral contraceptives (COCs) are also used to treat patients with polycystic ovaries.

Particular attention is required for girls who have manifestations of PCOS, metabolic disorders due to
pronounced decompensation of existing endocrine-metabolic disorders [25]. It is at them that therapeutic
measures should be primarily aimed. Timely correction of metabolic disorders, achieved by changing
lifestyle and a balanced diet, a reduction diet, and the use of hypoglycemic drugs, leads to normalization of
the hormonal status and restoration of the menstrual rhythm [7, 10, 11, 27].

In the absence of the desired effect, the second stage of therapy may be the use of COCs. All the mechanisms
that ensure control of ovarian functions have not yet been studied, but it is known that they suppress the secretion
of LH, which, in turn, leads to a decrease in the level of androgens. The estrogenic component of COCs leads to
an increase in the level of SHBG and, consequently, a decrease in the concentration of freely circulating
testosterone. At present, there are a number of COCs containing a progestogenic component with antiandrogenic
activity (cyptoteron acetate, chlormadinone, drosperinone), positioned as recommended for use in girls and women
with clinically pronounced hyperandrogenism [2, 16, 21, 27]. Their action is based on a humber of mechanisms:
inhibition of ovarian androgen synthesis by the feedforward mechanism, blocking of peripheral androgen
receptors, and a decrease in DHT formation as a result of suppression of 5-alpha-reductase. The progestogenic
drug with drosperinone has a hypoglycemic effect. It is possible to prescribe COCs according to the standard
scheme (21/7) and 3-6 menstrual cycles and according to the prolonged scheme (63/7) [24, 25, 28, 29].

However, the effectiveness of these drugs remains the subject of many discussions and is questioned, possibly
due to the lack of reliable data on the effectiveness and limitations of their use in adolescents. For the treatment of
hyperandrogenic conditions, it is possible to use antiandrogenic drugs (cyproterone acetate) in combination with
COCs, estradiol valerate or separately [6].

After a course of treatment with COCs (in combination with antiandrogenic drugs or without), it is possible to
decide on ovulation induction [28].

Conclusion

The manifestation of PCOS in puberty is the result of the impact on the reproductive function of various
pathogenetic factors, as a result of their action (which) the maturation and growth of follicles are disrupted,
anovulation and menstrual disorders are detected.

Manifest signs of PCOS can be observed during the physiological period of puberty, and some of its signs may
be transient phenomena. The issues of early diagnostics, determination of clinically significant markers of PCOS
and its predictors in adolescent patients require in-depth study to optimize approaches to screening studies, identify
risk groups and develop a systemic approach to correcting various endocrine and metabolic disorders.
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