FrTHEKoONnoriq

DOI: https://doi.org/10.30841/2708-8731.2.2022.261816
V[K 618.11-006-031.14-053.6-07-08

Modern approaches to the diagnosis and treatment
of polycystic ovary syndrome in adolescence

M.Yu. Sergiyenko, V.G. Siusiuka, G.l. Makurina, O.V. Deinichenko, N.G. Kolokot, A.S. Chornenka
Zaporizhzhia State Medical University

The diagnosis of polycystic ovary syndrome (PCOS) in adolescence still raises many questions. The problem is that
the characteristics of normal puberty often coincide with the symptoms of PCOS. The article presents the criteria of a
normal menstrual cycle, clinical and laboratory hyperandrogenism. In the diagnosis of the latter, the most informative
indicators are the determination of the index of free testosterone and androstenedione, and the assessment of free and
total testosterone are relatively low sensitivity.

Clinical hyperandrogenism in adolescents includes only severe acne and hirsutism. The level of antimullerian hormone
has no independent significance. Irregular menstrual cycles during the first year after menarche represent a normal period
of puberty. At the second and third year after menarche , menstrual cycles of less than 21 days and more than 45 days
are considered irregular, and from the fourth year — less than 21 days and more than 35 days. From the second year after
menarche, menstrual irregularities are considered to be more than 90 days for any cycle.

Primary amenorrhea is indicated by the absence of menarche at 15 years, or 3 years after telarche. Ultrasound is not
used as a criterion for PCOS in the first 8 years after menarche due to the high frequency of ovarian multifollicularity in
adolescence. Therefore, adolescent girls in the presence of menstrual disorders and hyperandrogenism may be diagnosed
with «PCOS. Phenotype B» (ultrasound signs are not taken into account). Adolescents who have signs of PCOS but do
not meet the diagnostic criteria are at risk for PCOS.

The mostimportant stage of PCOS therapy is lifestyle modification, normalization of body weight and metabolic processes.
Combined oral contraceptives in adolescents are more often prescribed not for direct purposes (contraception), but as
off-label therapy not only at diagnosis, but also in the «risk group», which involves the treatment of irregular menstrual
cycles and / or clinical hyperandrogenism. In the absence of the effect of lifestyle changes, proper nutrition to correct
metabolic disorders in addition to combined oral contraceptives may be prescribed metformin, inositol and etc.
Keywords: polycystic ovary syndrome, adolescence, diagnosis, hormonal and ultrasound examination, phenotypes, treatment.

CyuacHi nigxoau Ao AiarHoCTUKU Ta NiKyBaHHS CUHAPOMY NONIKiCTO3HUX SIEYHUKIB
y NigniTkoBomy Biui
M. IO. CeprieHko, B.TI. Ciocioka, I'.l. MakypiHa, O.B. AeiiHiyeHko, H.I. KonokoT, A.C. YopHeHbka

Y cTaTTi HaBEAEHO OTJISI JIiTepaTypH, SKU BUCBITIIOE IPO6IeMy AiarHOCTUKK CUHAPOMY noJikicTosnux seunnkis (CITKS)
y mimmitkoBoMy Bitli. O6roBopeno mpobiemy, sika MoJsTae y TOMY, 10 XapaKTePUCTHKH HOPMAJIBHOTO CTATEBOTO J03PiBaHHSI
vacto 36iratorbest 3 cumnromamu CITKS. TIpeacraBieno Kpurepii HOPMaIbHOIO MEHCTPYAIbHOTO IIUKJLY, KJIiHiUHOT Ta 1abopa-
TopHoi rinepanaporenii. HaBexeni aami, ki cBig4aTh, 110 y AiarHOCTHUIN OCTAHHbOT HANGIIBIN iH(HOPMATUBHUMHU OKA3HUKAMHK
€ BU3HA4YEHHs i1HAEKCY BIJIbHOTO TeCTOCTEPOHY Ta aHAPOCTEHAIOHY, a OL[iHIOBaHHs PiBHIB BIJIBHOTO Ta 3araJbHOTO TECTOCTEPO-
HYy Ma€ Bi/IHOCHO HU3bKY Yy TJIUBICTb.

[lo kniniunoi rinepangporenii y miiTKiB BiIHOCATD Jinllle TSKKY (DOPMY aKkHe Ta ripcyTuaM. PiBeHb aHTUMIOJIEPOBA TOPMOHY
He Ma€ caMocTiiinoro snadents. Heperysasapui MeHCTpyasIbHi IIMKJIN IIPOTATOM MIEPIIOTO POKY IiCJ/s MEHApXe MPE/CTaBIsAI0Th
HOpPMaJIbHUI Ilepiof; cTaTeBoro fo3pisannd. Haseneno aami, 1110 Ha pyroMmy Ta TpeTboMY TiHEKOJIOTiYHOMY Billi HeperyJ/ipHu-
MU BBaXKalOTh MEHCTPYaIbHi IIMKIN, MeHIm 3a 21 enb Ta G6iJbii 3a 45 HiB, a 3 Y€TBEPTOrO MHEKOJOTIYHOrO BiKy — MEHIII 3a
21 nenb Ta G6isbm 3a 35 auiB. [lounHaIOYM 3 IPYTOTO POKY TS MEHAPXE, OPYIIEHHSM MEHCTPYAIBHOTO [IUKJIY BBAXKAETHCS
Gisbre 90 aHIB 1u1s1 Gy b SIKOTO LUKITY.

ITpo mepBUHHY aMEHOPEIO CBiYMUTD BiZiCyTHiCTH MeHapxe y 15 pokis abo uepes 3 poku mic/is Tesapxe. Sk CBiAUNTD aHai3 Ha-
YKOBUX T1yOJtiKalliil, yJbTpasByKoBe JA0CIiIKEHHsI He BAKOPUCTOBYIOTh y sikocTi kKputepist CITKS nepuri 8 pokis micsist meHap-
Xe yepe3 BUCOKY YacTOTy MYJIbTU(OTIKYISPHOCT] I€EUHUKIB y TiumiTkKOBOMY Billi. ToMy y aiBYaT-miamiTKiB 32 HAsIBHOCTI T10-
PYIIIEHHSI MEHCTPYaJIbHOTO UKy Ta rinepanaporenii MoxkmBum Oye niarnos « CITKS. @enotun B> (yabTpasBykoBi 03HAKH
He BpaxoByIoTh). [limmiTkn, axi matoTs o3Haku CIIKS, ame He BiAmoBigaoTh MiarHOCTHYHNM KPUTEPisSM, BXOASTH 10 <TPYIHU
pusuky» BunukaenHs CITKA.

Haykosi /skepesna cBigdaTh, 1mo HaiiBaxausimum erarom teparii CITKS € momudikaitist criocoby sKuTTst, HopMasisaitis Macu
Tizla Ta MetabosiiuHuxX 1poreci. OnucaHo Tepamniio KOMOIHOBAHUMU OPaJIbHUMU KOHTPALENTHBAMMU, SIKY Y HiJJITKIB yacTi-
IIe PU3HAYAIOTH He 3a NPSIMUM IIPU3HaueHHsIM (KOHTpallenilisn), a y sikocti Teparii off-label He Tinbku 1pu BecranoBaeHoMy
JiarHosi, aje iy «rpyIi pusuKy», 1o nepeabadac JiKyBaHHs HePEryaspHUX MEHCTPYaJTbHUX IIUKJIIB Ta/ab0 KIiHIUHOI rimep-
anporeHii. 3a BigcyTHOCTI edekTy Bij 3MiHU crOCOOY KUTTS, NPABUJIBHOIO XapUyBaHHS 3 METOK KOPEKIii MeTabosiuHuX
HOPYIIEHb J0JaTKOBO /10 KOMOIHOBAaHUX OPAJIbBHUX KOHTPALEIITUBIB MOKJIMBE IPU3HAYECHHST MET(HOPMIHY, IHO3UTOJIB TOIIIO.
Kmouoei cnosa: cundpom norikicmosnux seunuxis, nionimxosuil ik, 0iazinocmuxa, 20pMonu, Yavmpassyxose docuioxcenns, ge-
HOMUN, NKYGANHSL.
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CoBpemMeHHble Noaxoabl K ANarHoCTUKE U JIEYEHUIO CUHAPOMA NOJIMKUCTO3HbIX ANYHUKOB
B NOAPOCTKOBOM BO3pacTe
M.IO. CeprueHko, B.I. Ciocioka, 1. MakypuHa, E.B. [leviHn4yeHko, H.I. Konokor, A.C. YepHeHbkas

B crarbe npuBeieH 0630p JIUTEPATYPbI, OCBEIIAIIIUHN IIPOOIEMY AUATHOCTUKY CHHAPOMA MOJUKUCTO3HBIX sindHIKOB (CITKST)
B MOZIPOCTKOBOM Boapacte. Obcyskaena mpobemMa, KOTopasi 3aKJII0YaeTCsl B TOM, YTO XapaKTEePUCTHKHE HOPMAIBHOTO IMOJI0-
BOro co3peBanus yacto copraznator ¢ cumnromamu CITKSL. [lpencTaBienbl Kpurepru HOPMAJIbHOTO MEHCTPYAIBHOTO [IUKJIA,
KJMHUYECKON 1 1abopaTtopHoii rutiepanaporennt. [IpuseieHbl JaHHbIE, CBUAETENbCTBYIONINE, YTO B [UATHOCTUKE TTOCTIEAHEN
naunbosiee MHMOOPMATUBHBIMU TIOKA3ATENSIMU SIBJISIETCSI OIPE/IEIEHIE HHEKCa CBOOOIHOTO TECTOCTEPOHA U AHJPOCTEHANOHA, &
OlICHKA YPOBHEli CBOOOIHOIO 1 OOIIIEro TECTOCTEPOHA UMEET OTHOCUTENILHO HUBKYHO YUyBCTBUTEIBHOCT.

K kymHIYeCcKOU ruliepaHPOreHn Y MOAPOCTKOB OTHOCSIT TOJIBKO TSKENYIO (hOPMY aKHe U TUPCYTH3M. Y POBEHb aHTUMIOJLIIe-
pOBa TOPMOHA HE UMEET CAMOCTOSITETbHOTO 3HaueH s, HeperysipHble MEHCTPYaJIbHbIE TIUKJIB B TEYEHHE TIEPBOTO TO/[A MOCTe
MeHapXe MPe/ICTABISAIOT OOBIYHBII IEPUOJL TOJOBOTO cO3peBaHust. [[pUBeIeHbI JaHHbIE, YTO Ha BTOPOM M TPETHEM THHEKOJIOTH-
YECKOM BO3PacTe HEPEryJISIPHBIMU CUUTAIOT MEHCTPYaJIbHbIE IIMKJIbI MeHee 21 fHst 1 6oJiee 45 iHel, a ¢ 4eTBEPTOro THHEKOJIO-
ruyeckoro Bospacra — mexee 21 gHs u 6osiee 35 aHeil. Haunnast co BTOporo roja rnocjie MeHapxe, HapyIeHueM MEHCTPYalbHO-
ro nukJia cuuraercst 6osee 90 aHeil 1uist 10600 MUKIIA.

O mepBUYHON aMeHOpee CBUETETbCTBYET OTCYTCTBIE MeHapxe B 15 et uianm yepe3 3 roga mocse temapxe. Kak ykasniBaer
AQHAJIN3 HAYYHBIX MyOJIMKAIWii, YIbTPA3BYKOBOE UCCHIEJI0OBAHNE HE UCTIONB3YIOT B KadectBe kpurepust CITKS nepsbie 8 ser
MOCJIe MEHAPXe U3-32 BHICOKOH 4aCTOTHI MyIbTH(DOIIUKYISIPHOCTH IMYHUKOB B TIOIPOCTKOBOM Bo3pacte. [ToaToMy y eBouex-
MOPOCTKOB TIPU HATTMYHMY HAPYIIEHVSI MEHCTPYATbHOTO IIUKJIA U TUTIEPAH/POTEHIN BO3MOKHBIM Oyziet narnos «CITKS. De-
HoTull By (yJbTpasByKoBbie MpU3HaKK He yuuThiBatoT). Ilogpoctku, y koTopbix umetorest npusnaku CIIKS, HO He oTBevaroT
JIMATHOCTUYECKUM KPUTEPUSIM, BXO/ST B «TPYIITY prcKa» BosHnKHOBeHMsT CITKS.

HayuHble MCTOYHUKU CBUIETENBCTBYIOT O TOM, 4TO BakHeilinm ararom tepanuu CITKS siBisierest Mmopubukaiust obpasa
JKM3HU, HOPMAJIU3ALIUS MACChI TeJla U MeTaboInuecKux mnporeccos. Onucana Teparust KOMOMHUPOBAHHBIMU OPAJIbHBIMU KOH-
TPAIENTHBAMI, KOTOPYIO y TTOJIPOCTKOB Yallle HA3HAYAIOT HE 110 IIPSIMOMY HazHAYeHUIO (KOHTPAIEIIINST), & B KAUeCTBe TePaIiu
off-label He ToJIbKO 1IPU yCTAHOBJIEHHOM JUATHO3€, HO U B <«IPYIIIE PUCKA», YTO IPEAYCMATPUBAET JICYEHHE HEPETYJISIPHBIX
MEHCTPYATbHBIX IUKJIOB U/WIN KIMHIIECKON runepanaporenun. [Ipu orcytersun addexra or usmeHenns o6pasa KU3HHI,
[PABUJIBHOTO MUTAHUS B LEJISIX KOPPEKIUY META00JINYECKUX HAPYIIEHHI JOMOJIHUTENbHO K KOMOMHUPOBAHHBIM OPAJIbHBIM
KOHTPAIETITHBAM BO3MOKHO Ha3HaueHIE MET(HOPMITHA, MTHO3UTOJIOB 1 T.1I.

Kantouesvte caoea: cunopom nosukucmosHvlx sudHUK08, n00POCMKOBbLL 8603PAC, OUAZHOCIUKA, 20PMOHbL, YIAbMPA38YKOBOE UC-

caedosanue, penomun, reuenue.

olycystic ovary syndrome (PCOS) — is the most common en-

docrine disease, affecting 8% to 13% of women of childbearing
age and 6—18% of adolescent girls, depending on the diagnostic
criteria used and the population studied [1, 2, 3, 4, 5]. Its preva-
lence increases to 20-40% in families with PCOS [6]. In the struc-
ture of anovulatory infertility, this pathology reaches 80%, and
70% of women have undiagnosed PCOS [7, §].

The close association of the syndrome with metabolic disor-
ders leads to the development of complications such as obesity,
10 times increases the risk of developing type 2 diabetes, 7 times
— hypertension and coronary heart disease, including myocar-
dial infarction, more than 2 times — the risk of developing cancer
of the ovaries, endometrium, breast [9].

Approaches to the diagnosis, treatment and improvement of
the quality of life of patients with PCOS are constantly being
updated and supplemented. According to the 2018 guidelines
(International evidence-based guideline for the assessment and
management of polycystic ovary syndrome), the basis for di-
agnosis remains the 2003 Rotterdam criteria. The relevance of
determining the phenotypes of the syndrome [10] was also con-
firmed. The Joint ESHRE / ASRM Symposium in Rotterdam
identified the following PCOS criteria: clinical and / or bio-
chemical hyperandrogenism, oligo- or anovulation; polycystic
ovarian transformation, which was detected during ultrasound.
The diagnosis is made in the presence of two of the three signs,
provided that other diseases are manifested, which are manifest-
ed by classic clinical signs of hyperandrogenism and menstrual
disorders [11, 12].

PCOS is not only a gynecological and reproductive problem.
Changes in carbohydrate and lipid metabolism, cardiovascular
function, mental health, and increased risk of oncopathology
throughout the life of the woman and her offspring are important.
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Therefore, to assess the level of risk and the profile of possible co-
morbidities and to develop a rational individual treatment plan
for the patient, it is important to determine the phenotypes of the
syndrome [8, 10]. 4 clinical variants (phenotypes) of PCOS were
identified. Phenotype A (classical), which is characterized by the
presence of all three signs of the syndrome: hyperandrogenism
(clinical and / or biochemical) + anovulation + polycystic ovary
transformation (according to ultrasound). Phenotype B or in-
complete classical: hyperandrogenism + anovulation. Phenotype
C or ovulatory: hyperandrogenism + polycystic ovary transfor-
mation. Phenotype D or non-androgenic: anovulation + polycys-
tic ovary transformation [7, 8, 11].

The formation and clinical manifestations of PCOS often
begins in adolescence. According to the World Health Organi-
zation, adolescence is the period between 10 and 19 years, when
there are significant and decisive changes in growth, develop-
ment and puberty [2]. Diagnosis and treatment of PCOS in
adolescence still raises many questions. The problem is that the
characteristics of normal puberty often coincide with the symp-
toms of PCOS in reproductive age [2, 9]. Therefore, for adoles-
cents, it is important to prevent missed diagnosis, underdiagno-
sis, or overdiagnosis. Therefore, it is important to identify girls
at risk for PCOS, as well as to carry out scientifically treatment
of the symptoms of the disease [2].

Early diagnosis of PCOS allows early monitoring of meta-
bolic complications, which are usually secondary to hyperan-
drogenism and insulin resistance. These include hyperinsu-
linemia, type 2 diabetes, hypertension, cardiovascular disease,
dyslipidemia, non-alcoholic fatty liver disease, endometrial can-
cer and an increased risk of depression. About 50-80% of young
girls with PCOS are obese, and 30-35% suffer from impaired
glucose tolerance. Recent data confirm the genetic link between
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PCOS and diabetes, as PCa-related genes are located next to
the insulin receptor gene [6].

Hyperandrogenemia (HA) and insulin resistance (IR) play a
key role in the pathogenesis of PCOS [8]. The syndrome is a di-
agnosis of exclusion, so biochemical studies are aimed not only at
detecting HA, but also at the differential diagnosis of HA, which
can occur in hypothalamic syndrome of pubertal and postpu-
bertal periods, congenital adrenal dysfunction, hypothyroidism,
hyperprolactinemia, obesity, acromegaly, Cushing’s disease [13].
The level of androgens in the blood should be determined on day
3-5 of the menstrual cycle, assuming that the release of LH occurs
in 7-10 days and increases the level of total and free testosterone
by 20-30% [11]. In the diagnosis of HA, the determination of free
and total testosterone levels is relatively low, the most informa-
tive indicators, according to the recommendations of the Euro-
pean Society of Endocrinology (ESE), are the index of free tes-
tosterone and androstenedione. It is the increase in androstene-
dione and free testosterone index found in over 60% of women
with acne and PCOS [13, 14]. It is important to remember that
the study of androgen levels is an auxiliary method for diagnosis
and in no case should be used as the main criterion or substitute
for clinical diagnosis of PCOS [7]. Androstenedione and dehy-
droepiandrosterone sulfate (DHEAS) provide limited additional
information in the diagnosis of PCOS, but may be considered if
total or free testosterone is not elevated. Androstenedione and
DHEAS are more useful in eliminating other causes of hyperan-
drogenism. Androstenedione is elevated in nonclassical adrenal
hyperplasia. DHEAS is predominantly adrenal androgen and a
moderate increase can be observed in PCOS, whereas a signifi-
cant increase and / or virilization can be observed in androgen-
secreting adrenal tumors [2].

The Rotterdam criteria also indicate the diagnostic value of
the clinical manifestations of androgen overdose in androgen-
dependent dermatopathies (AD), which include acne, hirsut-
ism, seborrhea, and alopecia. Manifestation of symptoms of
hyperandrogenism in most women occurs during puberty. AD
in adolescents is diagnosed mostly after menarche due to pu-
bertal enhancement of the hypothalamic-pituitary system. The
term «perimenarcheal debut» of hyperandrogenism syndrome
is used in the literature. In the initial stages of its formation,
acne and seborrhea predominate, with minimal or no manifesta-
tions of hirsutism. From the age of 8, the secretion of sebaceous
glands in girls increases sharply, which indicates the beginning
of adrenarche. The main hormone involved in the regulation of
sebaceous glands is testosterone. This hormone affects the pro-
liferative activity of the sebaceous glands and the processes of
lipogenesis - they are especially pronounced at the age of 12 to
25 years. This is due to the determinism of adolescent changes,
when the primary importance in the development of the organ-
ism belongs to androgens, which determine the peak of growth,
maturation of long tubular bones, closure of diaphyso-epiphyse-
al cartilage, the appearance of female hair [15]. Guideline 2020
suggests that clinical hyperandrogenism in adolescents includes
severe acne and hirsutism [2]. Mild comedonal acne is common
in adolescent girls, but moderate or severe comedonal acne (10
or more facial lesions) in early puberty or moderate to severe
inflammatory elements during menarche is rare (less than 5%)
and most likely associated with clinical hyperandrogenism. Hir-
sutism is a much more significant feature of HA, and is found in
approximately 60% of women with PCOS. Hirsutism is often
less pronounced in adolescents than in women of reproductive
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age, in whom due to prolonged exposure to androgens charac-
teristic hair growth becomes more obvious, ie there is an in-
crease in hirsutism with age and time after menarche [9].

The physiology of the first phase of puberty (before men-
arche) and the first 2 years after menarche is also characterized
by IR due to increased production of growth hormone (insulin
is needed during this period as an important mitogenic factor for
normal physiological development and maturation of reproduc-
tive organs and tissues). Therefore, managing adolescent girls
with AD is a very difficult task, as it is necessary to distinguish
between so-called «physiological> hyperandrogenism and hy-
perinsulinemia of puberty, which occur 1-2 years after menarche,
from pathology caused by endocrine disorders [13]. The ESE
guidelines state that the luteinizing hormone (LH) / follicle-
stimulating hormone (FSH) ratio is not a diagnostic criterion for
PCOS. Almost 70% of women with PCOS have high levels of
LH secretion and a LH / FSH ratio of more than 2.5, but a ratio
of less than 2 is not a criterion for excluding this pathology. There
are several isoforms of LH, which differ in the level of biological
activity due to the different structure of the side oligosaccharide
chains. Only the level of bioactive forms of LH can be a truly in-
formative marker of PCOS [9]. Antimullerian hormone (AMH)
is a substance produced by granulosa cells of preantral and small
antral ovarian follicles and plays an important role in the develop-
ment of follicles and their maturation. Its level does not depend
on the time of the menstrual cycle or the use of combined oral
contraceptives, in contrast to LH and FSH. AMH secretion is ap-
proximately 75 times higher in polycystic ovaries than in normal
ones; plasma levels are 2-4 times higher in women with PCOS
than in healthy people [6]. Elevated AMH levels (> 4.5 ng / ml)
may be useful during the diagnosis of PCOS if it is not possible
to perform a qualitative ultrasound assessment of ovarian mor-
phology, but only the level of antimullerian hormone is not in-
dependent [2, 8, 10]. Although the measurement of AMH con-
centrations has prospects, its diagnostic value for the diagnosis
of PCOS in adolescents is currently being studied [6, 16, 17, 18].

Weight gain, obesity in women with PCOS,; regardless of age
— are indications for assessing the lipid profile (cholesterol, low
and density lipoproteins, triglycerides) [8, 10]. The frequency of
follow-up further depends on the presence of hyperlipidemia and
risk factors for cardiovascular disease: obesity, cigarette smok-
ing, dyslipidemia, hypertension, impaired glucose tolerance and
hypodynamics. Laboratory markers of IR and lipid metabolism
disorders characteristic of PCOS may be absent in adolescents in
the early stages of the syndrome. The use of traditional physical
methods to determine the body mass index, the ratio of waist and
hips, the thickness of the skin folds allows in the early stages to
detect the first signs of metabolic disorders [9].

Regarding anovulation and menstrual disorders in adoles-
cents. It should be remembered that variations in the interval of
the menstrual cycle according to the time after menarche are nor-
mal physiological phenomena in adolescence, as anovulation is a
common physiological event in the early years after menarche.
Physiological maturation of the hypothalamic-pituitary-ovarian
system occurs with age, and ovulation and menstrual cycles in
adolescents may not coincide with those in women of childbear-
ing age [2, 8,9, 10]. During the first years after menarche, an-
ovulation accompanies 80% of menstrual cycles, and the regular
nature of menstruation is observed in 75-80% of girls. Delayed
menstruation is observed in 20-25% of adolescents with men-
arche within two years, which is sometimes replaced by bloody
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discharge lasting more than 8 days. Regular ovulatory cycles are
registered up to 14-16 years in 75% of girls, but the final forma-
tion of the peak of LH and luteal phase occurs only at 17-18 years
of age [9]. It has now been shown that irregular menstrual cycles
during the first year after menarche represent a normal period
of puberty [2, 10]. This does not apply to very heavy, prolonged
or frequent menstruation, which is considered abnormal uterine
bleeding during puberty and should be treated. From the second
or third year after menarche, menstrual cycles of less than 21 days
and more than 45 days are considered irregular. From the fourth
year after menarche it is less than 21 days and more than 35 days.
From the second year after menarche, menstrual irregularities are
considered to be more than 90 days for any cycle. We speak of
primary amenorrhea in the absence of menarche at the age of 15,
or 3 years after telarche [2, 8, 10]. The reason for medical vigilance
for adolescent girls should be the lack of tendency to form a stable
menstrual cycle for 1.5-2 years after menarche or its violation af-
ter a «successful starts» [9].

Ovarian morphology was adopted as one of the diagnostic
criteria for PCOS according to the Rotterdam Consensus: ovar-
ian volume greater than 10 cm3, the presence of multiple (more
than 12) follicles up to 10 mm in diameter in one section, mostly
located on the periphery. Many ultrasound physicians do not dif-
ferentiate this picture with multifollicular ovaries characteristic
of puberty. Secondly, abdominal ultrasound (AUS) is more of-
ten used during the examination of girls, the informativeness of
which may be limited by overweight, flatulence. Magnetic reso-
nance imaging is potentially more accurate in assessing ovarian
status, but transabdominal ultrasound remains the primary diag-
nostic tool in adolescents [9]. According to various authors, the
probability of error in the diagnosis of PCOS according to the
results of ultrasound is 18-47%. Hyper- and hypodiagnostics of
ultrasonic signs are equally likely due to the complexity of their
interpretation [8, 10].

This controversial problem has been resolved by the In-
ternational Guidelines in 2018, which provides specific rec-
ommendations [10]. The Guide emphasizes the significant de-
velopment of ultrasound technology and the growing number
of follicles recommended for diagnosis even in adult women,
which helped to recommend the use of pelvic ultrasound in the
diagnosis of PCOS in women less than 8 years after menarche.

Ultrasound is not used as a criterion for PCOS in the first 8
years after menarche due to the high frequency of ovarian multi-
follicularity in adolescence. Young women at risk require dynamic
monitoring, ie re-examination with re-evaluation of the results.
Adolescents who do not fully meet the diagnostic criteria may be
identified as having an «increased risk» of developing PCOS. Such
patients need to be re-evaluated after puberty or 8 years after men-
arche [8, 10]. Although pelvic ultrasound is not indicated for the
diagnosis of PCOS in adolescents, it can be used to examine other
possible uterine or ovarian abnormalities in adolescent girls, such as
those with primary amenorrhea [2]. From the above it follows that
adolescent girls in the presence of menstrual disorders and hyper-
androgenism, we can discuss the diagnosis: «PCOS. Phenotype B»
(ultrasound signs are not taken into account). For adolescents who
have signs of PCOS but do not meet the diagnostic criteria, the
risk group for PCOS may be considered, and it is recommended to
re-evaluate in full during or until full reproductive maturity. This
time is 3 years after menarche due to menstrual irregularities and
8 years after menarche due to the use of pelvic ultrasound to de-
tect morphology of polycystic ovaries. Reassessment is especially
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important for adolescent girls with persistent signs of PCOS, sig-
nificant weight gain, and after hormone therapy [2].

Itis vital when managing girls with PCOS or «at risk group»
to focus on lifestyle interventions to prevent overweight, avoid-
ing obesity, but lifestyle interventions alone are unlikely to
help get rid of excess weight and metabolic changes [2]. In girls
and young women who are not planning to become pregnant
in the near future, PCOS therapy usually has two goals. One
is the normalization of the menstrual cycle and the elimination
of clinical manifestations of HA, the other is the prevention of
often ignored by many clinicians long-term complications of the
syndrome, which significantly impairs the quality of life. This
is the prevention of hyperplastic processes in target organs and
metabolic disorders that often accompany this syndrome [9].

In the first place in the management of patients with PCOS
is a modification of lifestyle, which includes a healthy diet and
regular physical activity to normalize body weight, hormonal and
metabolic parameters. With overweight, weight loss of 5-10%
over 6 months may be accompanied by significant clinical im-
provements. For women over the age of 18, the recommended
physical activity of medium intensity is at least 150 minutes /
week, energy intensity — 75 minutes / week. For adolescents will
be effective at least 60 minutes of moderate and intense physical
activity per day, including exercises that strengthen muscles and
bones at least three times a week [7, 8, 10, 19, 20, 21, 22].

Timely correction of metabolic disorders achieved by life-
style changes and a balanced diet, use of hypoglycemic drugs,
vitamin and phytotherapy, which leads to normalization of
hormonal status and restoration of menstrual rhythm. In the
absence of effect in order to normalize the menstrual cycle, it
is possible to prescribe progestogens from 16 to 25 days from
the beginning of menstruation for 3-6 months. [9]. Progestin
therapy is prescribed if the adolescent is unable or unwilling to
use estrogen-progestogen drugs [6].

Inositol (in any form) is recommended for the treatment
of PCOS, although it should be considered an experimental
treatment for PCOS with evidence of efficacy that requires fur-
ther investigation. The reason for prescribing inositol in case of
PCOS is its antiandrogenic effect. Inositol increases the sensi-
tivity of cell receptors to insulin, and thus leads to a decrease in
insulin, glucose. It can be used to correct metabolic disorders
and obesity [8, 10, 23, 24, 25, 26, 27].

Combined oral contraceptives pills (COCP) are recom-
mended for women of childbearing potential with PCOS for
the treatment of androgen-dependent dermatopathies and /
or menstrual disorders [7, 23, 28, 29, 30]. The appointment of
COCP in adolescents is possible not only at diagnosis, but also
in the «risk group» for the treatment of irregular menstrual cy-
cles and / or clinical hyperandrogenism [2, 10, 31, 32]. For this
purpose, low-dose and micro-dose drugs are used, taking into
account specific risk factors for PCOS, such as high BMI, hy-
perlipidemia, hypertension, and similar effectiveness of different
types of COCP in the treatment of hirsutism [7, 10, 12, 24, 30,
32]. The combination of ethinyl estradiol and cyproterone ac-
etate 35 mcg is not a first-line drug in the case of PCOS due to
adverse effects, lack of evidence of greater efficacy and higher
risks, including deep vein thrombosis [2, 10, 32]. All COCP
are associated with an increased risk of deep vein thrombosis,
but the risk is higher with a combination of 30-35 mcg ethi-
nyl estradiol and gestodene, desogestrel, cyproterone acetate
or drospirenone compared with 30 mcg ethinyl estradiol with
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levonorgestrel, norethisterone. Low-risk COCP should be rec-
ommended as first-line therapy [2, 33].

When developing a treatment regimen for adolescents with
PCOS or «at risk group», physicians need to take into account
personal characteristics (gynecological age, somatic and gyne-
cological history, experience and effectiveness of previous ther-
apy), patient preferences. More than half of adolescent girls are
concerned about menstrual irregularities, one in ten with hir-
sutism, and 13% with weight gain [6]. It is important to assess
the expected outcome, possible risks and side effects of therapy.
It should be borne in mind that COCP and metformin are gen-
erally not used for their intended purpose in the treatment of
PCOS (off-label). This should be discussed with adolescents
and their families when considering the benefits of therapy and
potential side effects for each drug. Misuse of drugs occurs when
drugs are prescribed for indications that are not included in the
document with information about the approval of the drug by
the relevant regulatory authority. Off-label therapy is permit-
ted in many countries and is very common in pediatric practice
[2]. COCP are relatively safe drugs, but there are absolute med-
ical contraindications that should be considered in accordance
with the World Health Organization Guidelines: migraine with
aura, deep vein thrombosis, history of pulmonary embolism,
known thrombogenic mutations, multiple risk factors for car-
diovascular disease, breast cancer, neuropathy, severe cirrhosis
and malignant liver tumors [34]. Smoking and obesity are also
risk factors for deep vein thrombosis, but the absolute risk of
these complications in adolescents remains very low [2].

In the treatment of androgen-dependent dermatopathies,
COCP should be preferred to antiandrogens. The ineffective-

ness of this therapy for at least 6 months gives grounds to con-
sider the appointment of the latter. If COCP are contraindi-
cated or poorly tolerated, in the presence of effective forms of
contraception, antiandrogens may be considered for the treat-
ment of hirsutism or androgenic alopecia. The use of effective
contraception is extremely important because of their terato-
genic potential [2].

In the absence of the effect of lifestyle changes, proper nutri-
tion to correct metabolic disorders in addition to COCP may be
prescribed metformin, including adolescents with PCOS and BM1
>25 kg / m2. This combination can be most useful at high meta-
bolic risk, in particular in the presence of risk factors for diabetes
and impaired glucose tolerance [2, 8, 10, 24, 27, 35, 36, 37, 38].

CONCLUSION

Peculiarities of hormonal homeostasis and metabolism in
adolescence create the preconditions for overdiagnosis of poly-
cystic ovary syndrome, and modern guidelines for diagnosis al-
low not only to avoid this, but also to identify the «risk group»
of the syndrome. The most important stage in the treatment of
polycystic ovary syndrome is lifestyle modification, normaliza-
tion of body weight and metabolic processes. Combined oral
contraceptives in adolescents are more often prescribed not for
direct purposes (contraception), but as off-label therapy not
only at diagnosis, but also in the «risk group», which involves
the treatment of irregular menstrual cycles and / or clinical
hyperandrogenism. After all, timely and adequate treatment of
young patients with polycystic ovary syndrome solves not only
current medical problems, but also improves quality of life and
serves to prevent long-term complications of this condition.
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