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MeTabonuecKkas reTeporeHHOCTh CUHpoOMa
IOJIMKMCTO3HBIX AUYHUKOB: OT NaTO(PU3NOJI0OTUH
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AHHOTAIIMUA

BBepngeHnue. CuagpoMm nonukucro3Hbix sudHukoB (CITKA) oTHocuTes K 4uciay Hanbosiee PacIpOCTPaHEHHBIX
SHZIOKPUHHBIX HApYIIEHUN Y JKEHIITUH PEPOAYKTUBHOTO BO3PACTa, OHAKO €r0 KJIMHUYeCKas TeTepOreHHOCTh 3aTpy/l-
HsET CBOEBPEMEHHYIO CTPAaTU(MUKAIIUIO JIOJITOCPOYHOTO KapAHOMeTaboImuecKkoro pucka. OTCyTCTBUE OOIIENPUHSATOTO
asroput™a AuddepeHInPOBAaHHOTO IOAX0A HA ATalle MEPBUYHON JUATHOCTUKHY OIIPEZIeJIseT aKTyaJIbHOCTh Pa3paboTKU
JIOTIOJTHUTEJIbHBIX KDUTEPUEB OIIEHKH, II03BOJIAIONINX IIEPCOHAN3UPOBATD IIPOTHO3 M TAKTUKY BeZIEHUS AI[EHTOK.

Il e 1 b . AHaJIU3 COBPEMEHHBIX IpeJicTaBIeHni o natodpusunonoruu CITKSA u obocHOBaHME HEOOXOAMMOCTH METab0TH-
4yeckoro GeHOTUIIMPOBAHUSA KaK I1ePBOTO IlIara 1ocje yCTaHOBJIeHUA AUarHo3a.

MaTepuasnb U MeTO/Bbl. IIpoBeleH HAPPATUBHBIN 0030D JIUTEPATYPHI, TPEICTABIEHHOMN B 6a3aX JAHHBIX
PubMed u eLibrary.ru 3a nepuoj; 2016—2026 rr. JTuaraos CITKS Bo BK/IIOUeHHBIX paboTax OCHOBbIBaJICS Ha PoTrepaam-
CKUX KpUTEPHSX (2003). IIOUCK OCYIIECTBIISIICA IO KJIIOUEBBIM CJIOBAM: «CHHPOM IOJIHUKHCTO3HBIX IMIYHUKOB», UHCY-
JIMHOPE3UCTEHTHOCTb», «(DEHOTHITPOBAHUE» , «CEPIEUHO-COCYIUCTHIE HCXO/IbI», TUIIEPAH/IPOTEHNUS, «KapAHOMEeTab0IIH-
yeckuit puck» (anmi.: PCOS, insulin resistance, metabolic phenotype, cardiometabolic outcomes, hyperandrogenism,
cardiometabolic risk).

PesyunbTartsl . CIIKA xapakrepusyercs BbIpaXKEHHOH MeTab0IMUECKOH reTepOreHHOCThI0. PacpocTpaHeHHOCTh
WHCYJIMHOPE3UCTEHTHOCTH BAPHUPYET OT 50 JI0 70 %, B TOM YHUCJIE y YACTHU MMAIIMEHTOK Ha (pOHE HOPMAIBHON MaCCHhI TeJa.
Puck passutus caxapHoro fuabera 2 Tana (C2) y xxermuH ¢ CITKA npeBblaeT NOMyJIANNOHHbIE TOKA3aTeN B 4 pasa.
B 3aBHCHMOCTH OT BeJyIero MaTOreHeTHYECKOr0 MeXaHU3Ma BBIZIEJIEHBI JIBA OCHOBHBIX (DEHOTHIA: 1) WHCYJINHOPE3H-
creHTHBIN (P-peHOTHIT), XapaKTEPUBYIONTUNCA BUCIEPATILHBIM OKHUPEHUEM, THIIEPUHCYTMHEMUEHN, JUCTUITUAEMUEH 1
BBICOKUM puckoM C/I2, MeTaboInyecKy acCOLMUPOBAHHOM JKUPOBOI 00JIe3HU ITeYeHH U CepeUHO-COCYAUCTBIX COOBITHIH;
2) penpoayKTUBHBIN (P-beHOTHIT) — ¢ HOPMAJIBHOU Maccoi Tejia, H30JIUPOBAHHON THIIepaHIPOT€HUEN IPU OTCYTCTBUM
CUCTEMHBIX MeTAa00IMUEeCKUX HAPYIIIEHUH U OOIIENOMY IAIIMOHHBIM CEPAEYHO-COCYAUCTHIM PUCKOM.

JOubdepennuanys GeHOTHIIOB ONIPeEISeT CTPaTeruio HabmoneHus: it VIP-deHoTuna noka3aHo IpoBe/ieHue PacIn-
PEHHOT0 MeTab0JINYECKOTO CKPUHUHTA, ITPU P-deHoTure HabII0/IeHre coCpeIOTOUeHO0 Ha PEIIPOAYKTUBHOH cdepe.
3akimwueHUe. Bepubukamusa merabosmdeckoro (peHOTHIIA TO3BOJIAET M30eKaTh KaK M3OBITOUHON JTUATHO-
CTHUKH y MAIIUEHTOK ¢ OIarONpUATHBIM IIPOTHO30M, TaK U HEIOOIEHKH BBICOKOTO KapAMOMeTab0IN4YeCcKOT0 PUCKA Y XKeH-
muH ¢ IP-genorumnom.

Knaouesnble cao6a: CUHAPOM HOJIUKUCTO3HBIX AMUHUKOB, CITKS, runepaniporeHus, WHCYJTHHOPE3UCTEHTHOCTD, O3KHU-
peHue, MeTaboIMYeCKUH PUCK, DEHOTHIIBI, CEPAEIHO-COCYACThIE UCXO/IBI.

O6pazen nutupoBaHua: Kosapeako M.A., Pyarkuna JI.A., Camoiinosa 10.I'. Merabosmueckas reTeporeH-
HOCTh CUH/IPOMA ITOJTUKMCTO3HBIX IMYHUKOB: OT MaTOMU3HOIOTHN K (EeHOTUITHUECKOH cTpaTudukanuu // Journal of
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Metabolic heterogeneity of polycystic ovary syndrome:
from pathophysiology to phenotypic stratification

M.A. Kovarenko*2, L.A. Ruyatkina!, Yu.G. Samoylova?

Novosibirsk State Medical University, Novosibirsk, Russia

2Novosibirsk State University, Novosibirsk, Russia

ABSTRACT

Introduction. Polycysticovary syndrome (PCOS) is one of the most prevalent endocrine disorders in women of
reproductive age; however, its clinical heterogeneity complicates timely stratification of long-term cardiometabolic risk.
The lack of a generally accepted algorithm for a differentiated approach at the initial diagnostic stage highlights the need
for developing additional assessment criteria to enable personalized prognosis and patient management strategies.

A i m . To analyze current concepts of the pathophysiology of PCOS and to substantiate the necessity for metabolic phe-
notyping as the first step after diagnosis.

Materials and methods. Anarrative review of the literature presented in PubMed and eLibrary.ru
databases for the period 2016—2026 was conducted. The diagnosis of PCOS in the included studies was based on the Rot-

» «

terdam criteria (2003). The search was performed using the keywords: “polycystic ovary syndrome”, “insulin resistance”,
“phenotyping”, “cardiovascular outcomes”, “hyperandrogenism”, and “cardiometabolic risk”.

R esults. PCOSis characterized by significant metabolic heterogeneity. The prevalence of insulin resistance ranges
from 50 to 70%, including in some patients with normal body weight. The risk of developing type 2 diabetes mellitus
(T2DM) in women with PCOS is four times higher than the rate in the general population. Depending on the leading patho-
genetic mechanism, two main phenotypes have been identified: 1) the insulin-resistant phenotype (IR-phenotype), charac-
terized by visceral obesity, hyperinsulinemia, dyslipidemia, and a high risk of T2DM, metabolic dysfunction-associated
steatotic liver disease, and cardiovascular events; 2) the reproductive phenotype (R-phenotype), with normal body weight,
isolated hyperandrogenism in the absence of systemic metabolic disorders, and a population-level cardiovascular risk.
Phenotype differentiation determines the follow-up strategy: the IR phenotype requires extended metabolic screening,
whereas monitoring of the R-phenotype is focused on the reproductive system.

Conclusion. Verification of the metabolic phenotype helps avoiding both overdiagnosis in patients with a favor-
able prognosis and underestimation of high cardiometabolic risk in women with the IR-phenotype.

Keywords: polycystic ovary syndrome, PCOS, hyperandrogenism, insulin resistance, obesity, metabolic risk, pheno-
types, cardiovascular outcomes.
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BBEJIEHUE

CUHIpOM TTOTUKHCTO3HBIX AudHUKOB (CITKA) —
OTHO M3 HamboJIee pacIpoOCTPAaHEHHBIX U IaTOTeHe-
THUYECKU T€TEPOTEHHBIX SHAOKPUHHBIX PACCTPONCTB
V JKEHIIUH PEeNpoyKTUBHOIO Bo3pacra. HecmoTps
Ha TO, UTO PoTTep/iaMCK1e TUarHOCTUYECKUE KPUTeE-
puu (2003) YETKO OIPEJIEIISIOT KJIACCUUECKHE THHE-
KOJIOTHYECKUE TIPOSBIEHUS CUHAPOMA, TPAEKTOPUH
JIOJITOCPOYHOTO  3/I0OPOBbsSI  HAIIUEHTOK  MOTYT
3aMEeTHO OTJINJaThesA. KUIMHUYEecKas MpaKTHKa
JIEMOHCTPHUPYET [Ba MPUHIUIINAIBHO Pa3TMUHBIX
CIleHApHs: Y OJHOH YaCTH MAIUEHTOK JOMUHUPYIOT
U IIPOTPECCUPYIOT KapAuoMeTab0TnuecKie HapyIie-
HUA (OXKUpeHHne, WHCYJIUHOpe3ucTeHTHOCTh (HP),
caxapHbIU AuabeT 2 TUIA), B TO BpeMs KaK Y IPYTHX
MMAIMEHTOK CHUMIITOMBI OTPAHUYUBAIOTCA ITPEUMY-

INTRODUCTION

Polycystic ovary syndrome (PCOS) is one of the
most common and pathogenetically heterogeneous
endocrine disorders in women of reproductive age.
Although the Rotterdam criteria (2003) clearly
define the classic gynecological manifestations of the
syndrome, the long-term prospects for health of
female patients can vary significantly. Clinical prac-
tice demonstrates two essentially different patterns:
in some patients, cardiometabolic disorders (obesity,
insulin resistance (IR), type 2 diabetes mellitus
(T2DM)) predominate and progress, while in others,
symptoms are limited primarily to reproductive dis-
orders without significant metabolic risk. This
dichotomy reflects the pathogenetic heterogeneity of
PCOS, which is not fully explained in the context of
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[[ECTBEHHO PENPOAYKTHBHBIMU HApYIIEHUAMH 0e3
3HAYUMOTO MeTabOJIMUYeCKOTO PHCKa. DTa JUXOTO-
MU OTparkaeT MaTOreHeTUYeCKYI0 HeOTHOPOJHOCTh
CIIKA, koTopas He HaXOUT IIOJTHOTO OOhSICHEHUS B
pamMKax TPaJIMIIMOHHOIO IOAX0/a, PacCMaTpPHUBAIO-
mero CITKA kak THHEKOJIOTUUECKYIO HaTOJIOTHIO.

I MOHUMAaHUS TPUYHMH 3TUX Pa3InIui HeoO-
xoauMo pacematpuBath narorenes CIIKSA 3a npepe-
JIaMU PeNpoiyKTUBHOM chephl. HakanmuBaromnuecs
SIUIEMUOJIOTHYECKHE U  MaTO(PU3HOIOTHUECKHE
JlaHHbIe M03BOJIAIOT paceMarpuBarh CITKA kak mpo-
SIBJIEHWE CUCTEMHOW MeTabOJINUeCKOW JuCperyJis-
MY C CeKC-CeupUIHON KIMHUYECKOH Mpe3eHTa-
nuert. OCHOBHYIO POJIb B 3TOM KOHTEKCTe urpatot V1P
U KOMIIEHCATOPHAs TMIIEPUHCYJIMHEMUs, BBICTyIIa-
IOIlFie B KAYECTBE MAaTOTE€HETUUYECKOTO0 MEXaHU3Ma,
00BEIUHSIONIET0 PENPOAYKTUBHBIE U MeTabonue-
CKHe TpOSsIBJIEHUsI 3a00JIeBaHUA: Y 50—70 % KeH-
muH c¢ CIIKA BbifgBAseTCS WHCYJIUHOPE3UCTEHT-
HOCTh HE3aBHCHMO OT Macchl Tesa [1], a puck pas-
BUTHS caXapHOro auabera 2 THIa B YeThIpe pasa
BBIIIIE, YEM y WX CBEPCTHUI[ 6e3 3TOro 3aboJieBa-
Husa [2]. OmHAKO KJIMHHYECKas TeTepOreHHOCTh
CIIKA ocraercsa HepocTaTOUHO (hOPMAJTM30BAHHOMU:
OTCYTCTBYeT OOIIENPUHATHIA QJITOPUTM, KOTOPBIH
IIO3BOJISLT OBbI BBIIEJIATH U3 OOIIEl IPYIIIIbI MallieH-
TOK C BBICOKUM KapAHOMETA0OJIIYECKUM PUCKOM B
OTJIMYHE OT KEHIIUH C 0JIarOIPUATHBIM MeTab0JIH-
YEeCKHUM IIPOTHO30M.

ITEJIb UCCJIEJIOBAHUSA

AHau3 COBPEMEHHBIX IPEICTaBJIeHUN O MaTo-
dusuonoruu CIIKA u obocHOBaHME HEOOXOIUMO-
CTH MeTaboInuecKoro GbeHOTHIIUPOBAHUS KaK Iep-
BOTO Ilara IIOCJI€ YCTaHOBJIEHHA auarHosa. MbI
mpezjiaraeM IPaKTUYECKyI0 CTpaTuHUKAIUIo Ha
uHCcyauHOope3ucTeHTHbIN (MP) M oBapuaibHO-TH-
IepaHpPOreHHbIH — penpoaykTuBHbIA ( P) deno-
TUIBI B KAUeCTBE MHCTPYMEHTA OI€HKU WHIUBULY-
JIBHOTO MPOTHO3a U IMOCJIEAYIONIEro MepCOHATU3U-
POBAHHOI'O BEIEHUA.

MATEPUAJIBI 1 METO/bI

Hacrosmuii HappaTUBHBIH 0030p MOJITOTOBJIEH
Ha OCHOBE aHAJIN3a JINTEPATYPBI, IIPEICTABIEHHON B
6azax manueix PubMed u eLibrary.ru 3a mepuop
2016—2026 rr. Jlmarmo3 CIIKfl Bo BKJIIOUEHHBIX
paborax OCHOBBIBAJICS Ha POTTEpaMCKUX KpHTe-
pusix 2003 T. (HaTHyue Kak MUHUMYM 2 U3 3 KpUTe-
pHEB: OJIUTO- WJIM AHOBYJISIIMSA, TUIIEPAHAPOTEHUS,
[TOJTUKUCTO3HAsA MOP(QOJIOTHUsST SUYHUKOB). Ilowck
MIPOBEZIEH C UCIOJIb30BAaHUEM CJIEAYIOMINX KJIIoUe-
BBIX ¢J10B ¥ X KomOuHatuii: PCOS, polycystic ovary
syndrome, insulin resistance, hyperandrogenism,

traditional approach of viewing PCOS as a gyneco-
logical pathology.

To understand the reasons for these differences,
it is necessary to consider the pathogenesis of PCOS
beyond the reproductive system. Accumulating epi-
demiological and pathophysiological data allow to
consider PCOS as a manifestation of systemic meta-
bolic dysregulation with a sex-specific clinical pre-
sentation. In this context, IR and compensatory
hyperinsulinemia play a key role, acting as a patho-
genetic mechanism that unites the reproductive
and metabolic manifestations of the disease:
50—70% of women with PCOS exhibit insulin resis-
tance, regardless of body weight [1], and the risk of
developing T2DM is four times higher than in their
non-PCOS peers [2]. However, the clinical hetero-
geneity of PCOS remains insufficiently formalized:
there is no generally accepted algorithm that would
allow us to distinguish patients with high cardio-
metabolic risk from women with a favorable meta-
bolic prognosis.

AIM OF THE RESEARCH

To analyze current concepts of the PCOS patho-
physiology and to substantiate the need for meta-
bolic phenotyping as the first step after diagnosis.
We propose a practical stratification into insulin-
resistant and reproductive phenotypes as a tool for
assessing individual prognosis and subsequent per-
sonalized management.

MATERIALS AND METHODS

This narrative review is based on the analysis of
literature presented in PubMed and eLibrary.ru
databases for the period 2016—2026. The diagnosis
of PCOS in the included studies was based on the
2003 Rotterdam criteria (the presence of at least 2
of 3 criteria: oligo- or anovulation, hyperandrogen-
ism, polycystic ovarian morphology). The search
was conducted using the following keywords and
their combinations: “PCOS”, “polycystic ovary syn-
drome”, “insulin resistance”, “cardiovascular out-
comes”, “hyperandrogenism”, and “cardiometa-
bolic risk”. Additionally, the reference lists of the
selected papers were analyzed to identify relevant
but non-indexed in the databases publications, as
well as original studies containing validated diag-
nostic cutoffs for assessing insulin resistance, dys-
lipidemia, and hyperandrogenism. The review
included original studies, meta-analyses, system-
atic reviews, and clinical guidelines published in
English and Russian. Ninety-four publications were
analyzed, selected based on relevance and scientific
significance.
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cardiometabolic risk — m1s1 aHIIOA3BIYHBIX TyOTH-
kanui; «CITKA», «CHHAPOM HOJMKUCTO3HBIX SHY-
HUKOB», «HHCYJIMHOPE3UCTEHTHOCTh», «THUIEpaH-
JIDOTEHUSI», «KaPAHUOMETAOOIMIECKUH PUCK» — JIJIST
PYCCKOSBBIYHBIX UCTOUHUKOB. J[OTIOJTHUTETLHO aHA-
JINBUPOBAINCH CIIUCKU JIUTEPATYPHI B OTOOPAHHBIX
paboTax Ji7isl BBISIBJIEHUs PeJIEBAHTHBIX UICTOYHUKOB,
HE WHJIEKCUPYEMBIX B 0a3ax IIOUCKA, a TAKIKE OPUTH-
HaJIbHBbIE HCCJIEZIOBAHUsS, COZEpIKAIllie BaIUIUPO-
BaHHbBIE JUATHOCTHYECKHE IIOPOTH ISl OIEHKH
WHCYJIUHOPE3UCTEHTHOCTH,  JUCTUNHAEMUAN  H
THIEPAHAPOTeHUuN. B 00630p BKJIIOUAINCH OPUTH-
HaJIbHbIE WCCJIEOBAHUSA, MeTa-aHAJIU3bI, CHCTEMa-
THYECKHE 0030phl U KJIMHUYECKHE PEKOMEHAIIHH,
OIyOJIMKOBAaHHbBIE HA AHTJIUHCKOM U PYCCKOM SI3bI-
kax. [IpoaHaIMBUPOBAHO 94 HMCTOUYHHKA, OTOOpaH-
HBIX II0 KPUTEPHUAM PEJEBAHTHOCTH TEMAaTUKE H
HAYYHOH 3HAYMMOCTH.

PE3YJ/IBTATDI

Kparkasa wucropusa KpurepHueB: OT CHH-
apoma Illteiina — JleBenTana k Porrepmam-
ckomy koHceHcycy. CITKS BnepBble ObLT Omucan
B 1935 I. aMepUKAaHCKUMHU TmHeKosjoramu VpBuH-
rom IlITeiinom u Maiikiom JleBeHTasieM Kak CUM-
MITOMOKOMILJIEKC, BKJIIOUAIOIIUH OJIUTOMEHOPEIO,
TUPCYTU3M U MOP(}OJIOTUYECKH U3MEHEHHbIE TTOJTH-
KHCTO3HBbIE SSUYHUKY, BBIABJIsIEMbIE IIPU JIANIapOTO-
MuH. J[oaroe BpeMs JUarHO3 YCTaHABIUBAJICA IIpe-
HMMYyIIEeCTBEHHO Ha OCHOBAHUU 3TUX IPU3HAKOB, UTO
CY’KaJIO CIEKTp 3a60s1eBaHuA U HOKYCHPOBAJIO BHU-
MaHHe UCKJIIOUUTEJIbHO HA PENpOAYyKTUBHOU JHC-
dyHKIIUN.

CymectBeHHBIH nepecmoTp noHumanus CITKA
MIPOU3OIIEN B 2003 T. HA KOHCEHCYCHON KOH(pepeH-
nuu European Society of Human Reproduction and
Embryology (ESHRE) / American Society for
Reproductive Medicine (ASRM), 3aBepuiusIierics
npuHATHEM POTTEpAAMCKIX JUAaTHOCTUYECKUX KPH-
Tepues [3]. DTH KpuTEepUH, AEUCTBYIOIIHE U B HACTO-
siee BpeMs, PACIIUPUIIA JUATHOCTUYECKHIE PAMKHU:
IV YCTAHOBJIEHUSI JAMArHO3a JOCTATOYHO JIIOOBIX
JIByX U3 TpeX MPHU3HAKOB: OJIUTO- WU aHOBYJIALUA,
KJIMHUYECKHe W/ OUOXUMHUYECKHE NPU3HAKHU
THIEPAHPOTEHUH, a TaKXKe ITOJUKICTO3HBIE SMY-
HUKU II0 JAHHBIM YJIBTPA3BYKOBOTO HCCJI€JIOBAHUS.
BaXKHBIM yCJIOBHEM CTAJI0 HCKJIIOYEHUE JPYTHX
SHJIOKPUHOIIATHH (THIEPIPOJIAKTHUHEMUS, BPOK-
JleHHasl TUIepIIa3us KOPBI HAJIIOYeYHUKOB, CHUH-
npom Urnenko — Kymuara). Porrepmamckas koHbe-
pennusa npusHasa rereporensocts CITKA u npensio-
JKIJIa YeThIpe OCHOBHBIX deHoTHIA (A, B, C, D). 9T0
CTQJIO CYIIECTBEHHBIM OTJIMUMEM IO CPABHEHHUIO C
6ostee sxecTkuMu KpuTepusamu National Institutes of

RESULTS

A brief history of the criteria: from Stein-
Leventhal syndrome to the Rotterdam Con-
sensus. PCOS was first described in 1935 by Amer-
ican gynecologists Irving Stein and Michael Leven-
thal as a set of symptoms including oligomenorrhea,
hirsutism, and morphologically abnormal polycys-
tic ovaries detected during laparotomy. For a long
time, diagnosis was based primarily on these symp-
toms, which narrowed the spectrum of the disease
and focused exclusively on reproductive dys-
function.

A significant revision of the PCOS understand-
ing occurred in 2003 at the consensus workshop of
the European Society of Human Reproduction and
Embryology (ESHRE) / American Society for
Reproductive Medicine (ASRM), culminating in the
adoption of the Rotterdam diagnostic criteria [3].
These criteria, still in force today, expanded the
diagnostic frameworks: any two of three signs are
sufficient to establish a diagnosis: oligo- or anovula-
tion, clinical and/or biochemical evidence of hyper-
androgenism, and polycystic ovaries confirmed by
ultrasound examination. An important condition
became the exclusion of other endocrinopathies
(hyperprolactinemia, congenital adrenal hyperpla-
sia, Cushing’s syndrome). The Rotterdam confer-
ence recognized the heterogeneity of PCOS and pro-
posed four main phenotypes (A, B, C, D). This was a
significant difference from the more stringent 1990
National Institutes of Health criteria, which
required the presence of both hyperandrogenism
and anovulation for diagnosis. However, the pro-
posed criteria did not include metabolic disorders,
which cemented the perception of PCOS as a gyne-
cological condition and impacted treatment strate-
gies (correction of menstrual irregularities and hir-
sutism as well as fertility restoration).

From reproductive disorders to metabolic
complications. Modern epidemiological and lon-
gitudinal studies have allowed for a reevaluation of
the understanding of PCOS, demonstrating that it is
associated with a lifelong increased risk of a range of
metabolic and cardiovascular diseases.

According to Kisiala et al. (2026), carbohydrate
metabolism disorders in PCOS have a complex
molecular nature, involving the IRS/PI3K/AKT sig-
naling pathways. It has been shown that already at
the prediabetes stage, women with PCOS develop a
vicious circle of hyperinsulinemia and hyperan-
drogenism; meanwhile, the incidence of PCOS in the
group with impaired glucose tolerance amounts to
24% [4]. The effect is realized regardless of body
weight [5] and is accompanied by a significantly ear-
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Health 1990 1., KOTOpBIE TPEOOBAIH JJIS TUATHO3A
00513aTe€JIPHOTO HAJWYMSA W THUIIEPAHJAPOTEHUH, U
anoBysiAun. OJTHAKO MPEJJIO’KeHHbIEe KPUTEPUU He
BKJIIOYMJIN MeTaboJIMuecKue HapYIIeHUs, YTO
3akpenwio Bocupusatue CITKA kak ruHekosioruye-
CKOI IIPO0JIEMBI U OTPA3UIIOCHh HA TEPATIEBTUYECKOM
TakTuKe (KOPPEKIVsS MEHCTPYaJIbHOTO LIMKJIA, THP-
CyTH3Ma M BOCCTAHOBJIEHUE (DEPTHUILHOCTH).

OT penpoayKTUBHBIX HAPYIIEHUH K MeTa-
OosimueckuM OCJIO:KHeHuAM. CoBpeMeHHbIe
SIUIEMUOJIOTHYECKHE U JIOHTUTIOTHBIE HUCCIET0BA-
HUS TO3BOJIJIM TIEPECMOTPETh IpeZCTaBieHne 00
CIIKA, mpoaeMOHCTPUPOBAB, YTO S5TO COCTOSAHUE
COTIPSKEHO C TTOKU3HEHHBIM TOBBIIIIEHUEM PHCKA
LIEJIOTO PsA/ia MeTabOINUECKUX U CePAEeTHO-COCYIU-
CTBIX 3a00JI€BaHUH.

Coracuo manaeiM M. Kisiala et al. (2026), mapy-
meHus yriaeBogHoro obomena mpu CIIKA umetot
CJIOXKHYIO MOJIEKYJIIPHYIO IIPUPO/Y, BOBJIEKAIOIIYIO
curHasibHble TyTH IRS/PI3K/AKT. IlokazaHo, 4To
yKe Ha cTaauu npeauabera y :xennun ¢ CITKS dop-
MHUPYETCSI TMOPOYHBIH KPYT THIIEPUHCYJIUHEMUH H
TUIIEpAHPOTEHNH, IIPU 3TOM YaCTOTa BBISBJIEHUS
CIIKA B rpy1me ¢ HapylIeHHOW TOJIEPAHTHOCTHIO K
IJIIOKO3€ JIocTuraeT 24 % [4]. dddext peanusyercs
HE3aBHCHUMO OT Macchl TeJsa [5] ¥ compoBoK/iaeTcs
CylllecTBEHHO 06ojiee paHHUM JebroToM 3abosieBa-
HUS: MeJVMAHHBIA BO3PACT YCTAHOBJIEHUS IMATHO3a
Cl2 y xkenmus ¢ CITKA cocrasisier 33 roga mpoTUB
62 J1eT B KOHTPOJIbHOH rpy1ie [6].

Mera-aHaau3bl TTOKA3bIBAIOT, UTO PUCK HHOpAP-
KTa MHUOKap/a, HHCYJIbTa 1 KOPOHAPHOU PEBACKYJIS-
pu3anuy IMOBBINIEH B 2—3 pasa [7], mpuyem cep-
JIEIHO-COCYZUCThIE COOBITHS Pa3BUBAIOTCA B Oosiee
MOJIOZIOM BO3pacTe.

PacmpocTpaHeHHOCTh MeTabOJTUYECKU aCCOIUU-
poBaHHOI kuUpoBoU Gosie3nu meuenu (MAXKBII) y
nanueHTok ¢ CITKA cocraBisieT okoy10 34—70 %, 4TO
3HAYUTEJILHO BBIIIE, YeM B 001el momyssauu (14—
34 %) [8]. Maxke mocyie KOPPEKTUPOBKH Ha WHJIEKC
Macchel Tesna, pacrnpocrpaHeHHocTh MAMKBII mpu
CIIKA ocraercsa B 2,2—4,3 pasa BbIllle, YeM B KOH-
TposibHOU Tpymme [9]. Cpequ OCHOBHBIX MeXaHU3-
MOB pAa3BUTHS CTEATOreIaTo3a, COIYyTCTBYIOIIETO
CIIKA, paccmaTpuBalOT HHCYJIMHOPE3UCTEHTHOCTh
U TUIEPAH/IPOTEHUIO, & TAKXKe HAPYIIEeHUs YIJIEBO-
HOTO 0OMeHA, JUCTUITUIEMUIO, O’KHPEHNE U XPOHH-
yeckoe Boclasienue [10].

Kpome TOrO, 0TMeuaercs MOBBIIIEHHAS YaCTOTA
0OCTPYKTHUBHOTO aITHO3 BO CHE, JIEIIPECCHH, TPEBOXK-
HBIX PACCTPOMCTB U paKa dHIOMETPHUsA. ITU JaHHbIE
VKa3bIBAIOT HA TO, YTO THHEKOJIOTUUECKHE CHM-
IITOMBI SBJISIOTCSA OJTHUM U3 IPOSIBJIEHHN CHCTEM-
HBIX MeTaboInYecKux HapyuieHui. [IoaToMy coBpe-

lier onset of the disease: the median age at diagnosis
of T2DM in women with PCOS is 33 years versus
62 years in the control group [6].

Meta-analyses show that the risk of myocardial
infarction, stroke and coronary revascularization is
increased by 2—-3 times [7], with cardiovascular
events occurring at a younger age.

The prevalence of metabolic dysfunction-associ-
ated steatotic liver disease (MASLD) in patients with
PCOS is approximately 34-70%, which is signifi-
cantly higher than in the general population (14—
34%) [8]. Even after adjustment for body mass index,
the prevalence of MASLD in PCOS remains 2,2—4,3
times higher than in the control group [9]. Insulin
resistance and hyperandrogenism as well as carbo-
hydrate metabolism disorders, dyslipidemia, obe-
sity, and chronicinflammation are considered among
the main mechanisms for the development of PCOS-
associated steatohepatosis [10].

Furthermore, an increased incidence of obstruc-
tive sleep apnea, depression, anxiety disorders, and
endometrial cancer has been observed. These data
indicate that gynecological symptoms are one pre-
sentation of systemic metabolic disorders. There-
fore, the modern definition of PCOS is increasingly
being formulated as the sex-specific form of meta-
bolic syndrome, manifesting during reproductive age
[11, 12].

The correlation between PCOS and higher long-
term risk of cardiovascular disease (CVD) remains
controversial, despite the growing body of evidence
linking PCOS with adverse cardiovascular out-
comes [13].

The role of insulin resistance and hyperin-
sulinemia as a central pathogenetic mecha-
nism. Insulin resistance and compensatory hyper-
insulinemia are recognized as the central element of
the PCOS pathogenesis, combining reproductive and
metabolic disorders into a single pathological pro-
cess (Fig. 1).

Recently, it has been established that insulin
resistance in PCOS has a multilevel nature, including
both divergence in post-receptor signaling pathways
(in particular, in the IRS/PI3K/AKT and MAPK cas-
cades) and intracellular disorders — dysfunction of
GLUT4 glucose transporters, mitochondrial dys-
function, chronic low-intensity inflammation, as well
as epigenetic dysregulation [14]. Compensatory
hyperinsulinemia has multiple pathogenic effects: it
stimulates steroidogenesis in the ovaries via insulin
and IGF-1 receptors [15], suppresses the synthesis of
sex hormone-binding globulin (SHBG) [7], and pro-
motes the accumulation of visceral fat. Androgens, in
turn, aggravate IR, forming a vicious circle (IR —

Journal homepage: http://jsms.ngmu.ru

161



Kosapenxo M.A. u dp. / Journal of Siberian Medical Sciences T. 10, N? 3 (2026)

meHHoe onpesenenne CITKA Bce wame popmynupy-
eTcsi Kak cekc-cuenuduyeckas ¢opma (aHIIL.
sex-specific form) wMeTabOJINYECKOTO CHHAPOMA,
MaHUbecTUpyOIlasd B PENpOAYKTUBHOM BO3pacTe
[11, 12].

Koppensamusa mexzay CIIKS u 6Gosiee BBHICOKHUM
JIOJITOCPOYHBIM ~ PUCKOM  CepAEeYHO-COCYAUCTHIX
3abosieBanuii (CC3) 710 cux MOp OCTaeTcs MpeiMe-
TOM JIUCKYCCHUH, HECMOTPS Ha pacTylee KOJIUIeCTBO
JaHHbIX, cBsasbiBaomux CIIKA c¢ HebGiarompusr-
HBIMU CEPJIEUHO-COCY/TUCTHIMH HCX0/1amMu [13].

PoJib MHCYJIMHOPE3UCTEHTHOCTHU U TUIep-
MHCYJIMHEMHUU KaK IeHTPAJIbHOIO IIaToreHe-
THYECKOTO MeXaHu3Ma. VIHCYJINHOPE3UCTEeHT-
HOCTb ¥ KOMIIEHCATOPHAs TUIIEPUHCYIMHEMHUSA IIPH-
3HAHBl IIEHTPAJIbHBIM 3BeHOM maToreHe3a CITKA,
OOBETMHSAIONTAM PENPOAYKTUBHBIE U MeTaboJImye-
CKHe HapylIeHUs B €IUHBIN MMaTOJIOTHYECKUH TPO-
necc (puc. 1).

B Hacrosee BpeMs yCTaHOBJIEHO, YTO WHCYJIU-
HopesucreHTHOCTD Ipu CITKA nmeeT MHOroypoBHe-
BBIM XapakTep, BKJIIOYAIOLIUN KaK IOCTPEIENTOp-
Hble /leQeKTHl Iepesiadyn CUrHaja (B YacTHOCTH, B
kackagax IRS/PI3SK/AKT u MAPK), Tak u BHyTpH-
KJIETOUHBIE HapyIleHUsa — JUCHYHKIHUIO TPAHCIIOP-
TepoB r1ok03bl GLUTY4, MUTOXOHAPUATBHYIO AVC-
(GyHKIHMIO, XPOHHWYECKOE BOCIAJIEHHE HU3KOU
WHTEHCUBHOCTH, a TaKXKe SIIUTeHeTUYECKYIO Aucpe-
rynamnuo [14]. KommeHcaTopHas TUNepUHCYIWHE-
MU OKa3bIBaeT MHOXKECTBEHHOE IATOTeHHOE JIei-
CTBUE: CTUMYJIUPYET CTEPOU/IOreHe3 B SANYHUKAX
yepe3 pernenTopbl HCysuHA 1 UDP-1 [15], moga-
BJISIET CUHTE3 IVIOOYJIMHA, CBA3BIBAIOIIETO TIOJIOBBIE
ropmonsl (['CIIT) [7], crmocoOGCTByeT HAKOIJIEHUIO
BHCIIEPAJIBHOTO KUPA. AHJIPOTEHBI, B CBOIO OU€EPEIb,
yeyryossior VP, dpopmupys nopounsrii kpyr (P —
TUIIEPUHCYJINHEMUS — THIIEpAaH/IPOreHUs — IIpo-
rpeccupoBanue 1P).

Takum obpazom, CITKA Gosbllle He paccMaTpu-
BaeTcsA KaK U30JIMPOBAaHHAA IATOJIOTUA AUYHUKOB.
B HacTosimee BpeMs €ro OTHOCAT K CHCTEMHBIM
MeTaboJIMUeCKM PacCTpOMCTBAM € MHOTrooOpas-
HBIMU BHETOHA/THBIMU IIPOSIBIEHUSMHU.

®enoTunuueckas crparudurkanua CITKA
Kak OCHOBa /I IHEPCOHAJIU3NPOBAHHOTIO
noaxoxa. Kimnauueckasa rereporeHHocTh CITKA
CTAaHOBUTCS OCHOBOM IePCOHATU3UPOBAHHOTO IIOJ-
X0Zla K BEJIEHUI0 MAIlMeHTOK. YHU(DUIUPOBAHHOE
Ha3HaUeHNe KOMOMHUPOBAHHBIX OPAJIBHBIX KOHTpPA-
LENITUBOB U MeTHOPMUHA, JJIUTETHHOE BPEMs pac-
cMaTpUBaBIlleecss KaK CTaHJApTHAsA CTpaTerus, He
VUIUTBHIBAET B IIOJIHOM Mepe pas3jinyusa B IaTOreHes3e
U JIOJTOCPOYHBIX PHUCKAX Yy pa3HbIX (HEeHOTHIIOB
CIIKA. 9To MOXeT orpaHNYUBaTh 3PPEKTHBHOCTH

hyperinsulinemia — hyperandrogenism — IR pro-
gression).

Thus, PCOS is no longer considered an isolated
ovarian disorder. It is now classified as a systemic
metabolic disorder with multiple extragonadal mani-
festations.

Phenotypic stratification of PCOS as a
basis for a tailored approach. The clinical het-
erogeneity of PCOS is becoming the basis for a tai-
lored approach to the management of such patient.
The standardized prescription of combined oral con-
traceptives and metformin, long considered as con-
ventional strategy for a long time, does not fully
account for the differences in pathogenesis and long-
term risks among different PCOS phenotypes. This
may limit the effectiveness of therapy for a signifi-
cant proportion of patients and create a risk of
adverse effects [16].

Rotterdam phenotypes as a diagnostic
basis. The four Rotterdam phenotypes (A, B, C, D)
were proposed to standardize diagnostics. However,
these phenotypes do not directly determine specific
therapy and have limited prognostic value for long-
term metabolic risks. For example, phenotype A (oli-
goanovulation, hyperandrogenism, polycystic ovar-
ian morphology) can occur in both a woman with
severe obesity and IR and in a normal-weight patient
without metabolic disorders. The prognosis and
therapeutic strategy in these two cases will be essen-
tially different, although formally they are the same
phenotype A [15].

Therapeutic and prognostic stratification
based on a two-phenotype model. A binary
model is proposed that classifies patients based on
the primary pathogenetic mechanism: insulin resis-
tance (IR-phenotype) or isolated ovarian abnormali-
ties, including hyperandrogenism (R-phenotype).
This factor determines lifelong cardiometabolic risk
and treatment decisions. The proposed model does
not replace, but rather complements, the Rotterdam
criteria by adding metabolic stratification (Table 1).

IR-phenotype — metabolic disorders associated
with dysfunction of adipose tissue. Clinical profile:
overweight or obesity (body mass index (BMI)
>27 kg/m2) with visceral fat distribution (waist cir-
cumference >80 cm), often with a family history of
T2DM and CVD. Long-term risks: high lifelong car-
diometabolic risk with predictable progression from
obesity and prediabetes to T2DM, MASLD, hyper-
tension, and early cardiovascular events. Long-term
complications associated with this phenotype also
include endometrial cancer [17].

R-phenotype — ovarian hyperandrogenism in the
absence of systemic metabolic disorders. Clinical pro-
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WHCcynnHOPE3NCTEHTHOCTD NepruepruuecKuX TKaHEeH
(T1eueHb, MBIIIIIBI, )KUPOBAsI TKAHb)
Insulin resistance in peripheral tissues
(liver, muscle, adipose tissue)

'

KoMrieHcaropHasi TUIEPHHCYTHHEMUST
Compensatory hyperinsulinemia

'

[Mpsimast CTUMYIISIAST
TeKa-KJIETOK SHYHHUKOB
Direct stimulation

1 range of LH release

| SHBG synthesis in the liver

1 ammuuTyas! BeIOpoca JII' ‘ | cunresa I'CIII" B neyenu

of ovarian theca cells

J
* \i

1 CHHTEe3a aHJPOTeHOB (TECTOCTEPOH, AHIPOCTEH IUOH)
1 synthesis of androgens (testosterone, androstenedione)

'

\i

1 cBOOOJHOTO OGUOJOrMYECKH aKTUBHOTO TECTOCTEPOHA
1 free biologically active testosterone

'

e N
ITopounsrit kpyr CITKS Merabonnueckue HapyIIeHUst
Hapymenue posumkynorenesa, The vicious circle of PCOS 4{ Metabolic disorders
MHOXXECTBEHHas aTpe3usi L J
(dommkynos *
Impaired folliculogenesis,
multiple follicular atresia T'unepanaporenns
Hyperandrogenism
Y i Y
[lonmuKuCTO3HBIE AUYHUKH, (" T'upcyrusm, h Bucnepansnoe oxxupenue, 1 pucka C/12,
AQHOBYJISILIMS, OJIMTOMEHOPES aKHE, alloNeLHs nucnunuaemun, MAXKBIT
Polycystic ovaries, Hirsutism, Visceral obesity, 1 risk of T2DM,
anovulation, oligomenorrhea acne, alopecia dyslipidemia, MASLD

J

Puc. 1. [TaToreHeTnueckasi poyib THIEPUHCYIMHEMHUU IIPH CUH/IPOME TIOJIMKUCTO3HbIX AnYHUKOB (CITKS)

(JIT — motennusupyromuii ropmos; I'CIIT — r7106ysiuH, CBA3BIBAIOIINI T0JI0BbIe TOpMOHBL; C/[2 — caxapHbIH AuabeT
2 tuna; MAYKBII — MmeTaboinyecKy acCoIMUpPOBaHHAas JKUPOBast 60JIE3Hb ITeYeHH; | — MOBBIIIEHNE; T — CHUKEHIE)
Fig. 1. Pathogenetic role of hyperinsulinemia in polycystic ovary syndrome (PCOS) (LH — luteinizing hormone;
SHBG - sex hormone-binding globulin; T2DM - type 2 diabetes mellitus; MAFLD — metabolic dysfunction-associated
steatotic liver disease; 1 — increase; | — decrease)

Tepanuu ]I 3HAYUTEJIbHON YacTU MAIeHTOK U
CO3/1aBaTh PUCKH HEXKEIIATEIbHBIX 3 HEKTOB [16].
Porreppamckue (peHOTHNBI KaK JUarHoO-
cruyeckasa ocHoBa. Yereipe PorreppaMmckux
denorumna (A, B, C, D) 6p11H cO31aHbI /I CTaHAAP-
TH3alUU JAUATHOCTUKH. OAHAKO 5TH (PEeHOTHUIIBI
HAIIpSAMYIO He OIIpesiesIfi0T KOHKPETHYIO Tepaluio
U UMeIOT OTPAHUYEHHYI0 IIPOTHOCTUYECKYIO IIeH-
HOCTh B OTHOIIIEHUHU JOJITOCPOYHBIX MeTabosmye-
ckux puckoB. Hapumep, benorun A (0JTUr0aHOBY-
JIANWsA, TUNEPAHAPOTeHUs, MOJUKUCTO3HbIE SNY-
HUKH) MOXKET BCTpPEYaThCs KaK Y JKEHIIUHBI C
TSAXKeIbIM OkupeHueM U VP, Tak u y narueHTKH C
HOpMaJIPHO Maccod Teyia 6e3 MeTabOoJUUeCcKUX
HapyuieHud. [IporHO3 U TepanmeBTHYecKas cTpaTe-

file: normal body weight (BMI <27 kg/m?2), symp-
toms of hyperandrogenism (acne, hirsutism, alope-
cia). The menstrual cycle may be regular, but with
anovulation. Laboratory tests reveal elevated testos-
terone levels with normal metabolic parameters
(glucose, HOMA-IR, lipid profile). Cardiometabolic
risk does not exceed the general population level in
the absence of additional factors [7]. The main long-
term problems are related to the reproductive sys-
tem (infertility, endometrial hyperplasia) and quality
of life.

Phenotype D, despite the absence of hyperan-
drogenism, is classified as the R-phenotype
because its metabolic profile (absence of IR, nor-
mal body weight, low cardiometabolic risk) corre-
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Ta6smua 1. CootHoweHre PoTTepgaMcKuX GEeHOTUIIOB U ABYXPEHOTUITHOM MoZenn

Table 1. The interrelationship of the Rotterdam phenotypes and the two-phenotype model

PoTTrepaamckuii peHoTHI
Rotterdam phenotype

Pacnpepenenue no
ABYX($EeHOTUITHOH MO e/ N
Classification according

to the two-phenotype model

Kpurepuii pacnpepeieHus
Criterion for classification

A (0/1MroaHOBYJISILMSA + TUIIEPAH/POTEHUS +
MOJIMKUCTO3HAst MOPDOJIOTHS SUYHUKOB)
Knaccnyeckuit

A (oligoanovulation + hyperandrogenism + polycystic
ovarian morphology)

Classic

UP-deHoTH MM
P-denotun
IR-phenotype or
R-phenotype

Hannuue/orcytcrue UP,
BUCL[EPAJIbHOT'O OXKHUPEHUSsI
Presence/absence of IR, visceral
obesity

B (otMroaHoByIsIUs + rUNEpaHPOTeHNs)

UP-denoTun

Bricokast yactoTa

AHOBYJIATOPHBIA IR-phenotype MeTaboUYECKUX HApYLIEHU N
B (oligoanovulation + hyperandrogenism) High incidence of metabolic
Anovulatory disorders

C (runepaHAporeHus + MOJUKUCTO3HasA MOposIorus P-denotun MeTabosinyecKu

SINYHUKOB) R-phenotype 6J1aronpUsATHLIN poduib
OBy/IITOPHBIHI Metabolically favorable profile

C (hyperandrogenism + polycystic ovarian morphology)
Ovulatory

D (01MroaHoByIALMSA + MOJUKUCTO3HAsA MOPGOIOTUs
SUYHUKOB)

HeaHgporeHHbIi

D (oligoanovulation + polycystic ovarian morphology)
Non-androgenic

P-penorun
R-phenotype

OTcyTCTBUE 3HAUUMBIX
MeTab0JIMYeCKUX HapyIeHUH
Absence of significant metabolic
disorders

[IpumMmevyaHnue.

Abbreviations: IR-insulinresistant; R - reproductive.

rus B 9THX JIBYX CJIyYasax OyAyT TPUHIIUIIHAIBLHO
pasHBIMU, XOTA (OPMAJIBHO 3TO OJUH U TOT XKe
denorum A [15].

TepanmeBTHUecKass H HPOTHOCTHYECKAaA
crpatuduKkanmusa Ha OCHOBe AByxdeHOTHII-
HOU Mmopgenu. [IpenioxkeHa OWHApHAs MOJEND,
KOTOpAsi AeTUT NAIUEeHTOK 10 BeAyIeMy ITaToreHe-
TUYECKOMY MEeXaHU3MY: WHCYJINHOPE3UCTEHTHOCTD
(UP-penoTHIT) MJIK U30JTUPOBAHHBIE OBAPUATHHBIE
HapylIeHus, BRJTIOYAs THIIEPAHAPOTEHUIO
(P-dpenorum). imeHHO 3TOT (AKTOp OIpEEAET
MMOKU3HEHHBIA KapANOMeTabOJIMUeCKUH PUCK U
TaKTUKY JedeHus. [Ipemyaraemas Moelb He 3aMe-
HAET, a JlomoJyiHsAeT PoTTeppamcKkue KpUTEPHH,
JI06ABJISISI K HUM METab0JTNYECKYIO CTPAaTU(DUKAIIUIO
(tabir. 1).

HP-genomun — memaboauueckue HapyuleHus,
8 0CHOBe KOMOPbLX /Nexcum Juc@yHKYUS HuUposotl
mxkaHu. Kimamdeckuil mopTper: H30BITOYHAS Macca
Teyla win oxkupeHue (mHAEKCe macchl Tena (MMT)
>27 KI/M2) ¢ BUCIIEPAIBHBIM PaCIIpe/ieJIEHUEM JKUPA
(OKpy»KHOCTB TasTuu >80 CM), HEPEIKO OTATOIEHHAS
HacsencrBeHHOCTh 1o Cll2 u CC3. [lonarocpounbie
PHCKU: BBICOKHH IOXKU3HEHHBIH KapIUOMeTabosIu-
YeCKUU PUCK C 3aKOHOMEPHBIM ITPOTPEeCCHPOBAHUEM
oT oxkupeHus u npenuabera k C/12, MAXKBII, apre-
puasbHasI THIEPTEH3US U PAaHHUE CEP/IETHO-COCY/TU-

WP - nHCYyIMHOpE3UCTEeHTHBIH (peHoTun); P - penpoayKTUBHBIH (beHOTH).

sponds to this group. Pathogenetically, this pheno-
type is likely associated with local folliculogenesis
disorders rather than systemic hyperandrogenism.
However, in terms of monitoring strategy, this
phenotype requires the same approach as other
metabolically favorable variants of PCOS (with
focus on the reproductive system rather than met-
abolic correction).

The Rotterdam phenotypes and the proposed
two-phenotype model address different tasks. The
Rotterdam classification focuses on diagnostic
issues — whether the patient has PCOS and what a
set of symptoms she has. The proposed model
focuses on strategic questions — what is the under-
lying pathophysiological mechanism and which
therapeutic strategy (metabolic or reproductive) to
choose.

Phenotyping reduces the risk of two clinical
errors: missing high cardiometabolic risk in patients
with the IR-phenotype and overdiagnosis and undue
treatment in women with the R-phenotype. Prescrib-
ing medications for hyperandrogenism correction in
patients with the IR-phenotype masks clinical mani-
festations but does not affect the progression of IR or
metabolic disorders. On the other hand, metabolic
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crble coObITHA. K uneiry oTjaieHHBIX OCJIOKHEHUH,
aCCOITMMPOBAHHBIX C JIJAHHBIM (EHOTUIIOM, TaKKe
OTHOCHTCS paK 3HJIoMeTpus [17].

P-gpenomun — osapuanrvHas 2unepaHopoz2eHus
npu omecymemseuu CucmemMHuslx Memaboauveckux
HapyweHull. KIMHUYECKUH MOPTPET: HOpMasbHAsA
macca tesia (MMT <27 Kr/mM2), CHMIITOMBI THITEpaH-
JiporeHuu (akHe, TUPCYTHU3M, ajionenus). MeHCTpy-
JIBHBIN ITUKJI MOXKET ObITh PEryJISIPHBIM, HO C aHO-
BysAnued. JlabopaTopHO OTMeYaeTcs IOBBIIIEHHE
YPOBHS TECTOCTEPOHA IIPU COXPAHHBIX MeTaboIIIe-
CKUX rokasaressx (rioxko3a, HOMA-IR, TunuaHbIii
npodwrib). Kapaunomerabosndeckuii puck He Ipe-
BBIIIAET OOINENONY/IAIMOHHBIA MPU OTCYTCTBUH
JIOTIOJTHUTEJIBHBIX (aKkTopoB [7]. OCHOBHBIE JI0JITO-
CpPOYHBbIE TPOOJIEMBI CBA3AHBI C PEMPOAYKTHUBHOM
chepoit (becrutogue, rurnepias3us SHIOMETPUSI) U
Ka4yeCcTBOM JKU3HHU.

Q®enotun D, HecMOTpsA Ha OTCYTCTBHE THUIle-
paHIporeHnH, OTHECEH K KaTeropuu P-¢enoruna,
IIOCKOJIBKY ero MeTabosndeckuil mpoduap
(orcyrcTtBue VP, HOpMasibHasi Macca Tejla, HU3-
KUHA KapAuoMeTaboJUYEeCKHUA PHUCK) COOTBET-
CTByeT JaHHOU rpymie. [laTOreHeTUYeCKHd 3TOT
(deHOTHUI, TO-BUIUMOMY, CBA3aH C JIOKAJTbHBIMH
HapylmeHUAMH QOJINKYJI0TeHes3a, a He C CHCTeM-
HOU TUINepaHAPOTeHUEeH, OTHAKO C TOYKU 3PEHUS
cTparternu HaOJIOZEHUA OH TpebyeT TOro 3xe
IMO/IX0/1a, UTO WU JAPyrue MeTabosdecKu Ojaro-
npusatHele BapuaHThl CIIKA (akieHnTa Ha penpo-
IYKTUBHOU cdepe, a He HA MeTaboJIMIeCKONl KOp-
peKIum).

OBCYKJIEHUE
Porrepnamckue QeHOTUNIBI U IIpeajaraeMas
IByx(deHOTUIIHAA MOJesb pellaloT pa3Hble

3ajaun. Porreppamckas kiaaccudukanus OTBe-
YaeT HA BOIPOC AUATHOCTUKH — €CTh JIU y TaIlu-
eatkn CIIKA u kakoll y Hee HAGOp CHMIITOMOB.
[TpensokeHHass MOZEJIb OTBEYAET HA BOIPOCHI
CTpaTeruu — UTo SIBJISETCS OCHOBHBIM MaTOMU3UO-
JIOTUYECKUM MEXAaHU3MOM U KaKyl0 TepaleBTHYe-
CKYIO CTpaTeruio BhIOpaTh (MeTaboJHMUYeCKYIO HIJIH
PENPOAYKTHBHYIO).

DeHOTUITUPOBAHKE CHUKAET PUCK JIByX KIUHU-
YECKUX OIINOOK: YIyIIieHHe BBICOKOTO Kap/IHOMeTa-
0OJIMYECKOTO PUCKA y TanueHTok ¢ UP-deHoTUIOM
U u30BITOYHOE OOCIeOBAHUE U HEOIPaBJIAHHOE
JleyeHue y KeHIUH ¢ P-denorunom. HasHaueHnue
npu MP-¢deHoTHIIe ITpenapaToB, HAIIPABJIEHHBIX HA
KOPPEKITUIO TUIIEPAH/IPOTEHUHN, MACKUPYeT KJIMHU-
YecKUe MIPOSABJIEHH A, HO He BIUAET Ha IPOTPECCUPO-
Banue VP u metabomuueckux HapymieHun. C Ipyrou
CTOPOHBI, MeTab0INUYecKas TePAIHs y HAI[UEHTOK C

therapy in patients with R-phenotype is unjustified
and does not solve the main problem — ovarian dys-
function.

The purpose of follow-up for the IR-phenotype
is the assessment and monitoring of cardiometa-
bolic risks (screening for carbohydrate metabo-
lism disorders, MASLD, dyslipidemia); for the
R-phenotype, monitoring of the menstrual cycle is
sufficient.

Thus, the stratification proposed personalizes the
approach to PCOS management, allowing resources
to be focused on clinically significant outcomes for
the individual female patient.

Controversial issues. An important issue
remains the problem of overdiagnosis when using
the Rotterdam criteria, especially in adolescents, in
whom physiological IR and pubertal anovulatory
cycles can simulate PCOS [18]. International con-
sensuses recommend deferring the diagnosis of
PCOS in adolescents until 2—3 years after the men-
arche in the absence of pronounced hyperandrogen-
ism [19]. A similar approach is accepted in the Rus-
sian clinical guidelines of the Russian Association
of Endocrinologists (RAE) / Russian Society of
Obstetricians and Gynecologists (RSOG) (2025),
which emphasize the need for caution in the inter-
pretation of polycystic ovarian morphology in ado-
lescence [20]. The interpretation of polycystic ovar-
ian morphology in young women with regular cycle
also remains a subject of debate. Current data show
that polycystic ovarian morphology is detected in
16—25% of healthy women of reproductive age and
is not a marker of PCOS in the absence of hyperan-
drogenism and cycle irregularities. In a Russian
population-based study, the incidence of polycystic
ovarian morphology without metabolic and endo-
crine disorders reached 25% in women aged
18—44 years, confirming the need for a cautious
approach to the interpretation of this ultrasound
criterion [21]. Ethnic and population differences
also require consideration in the distribution of
phenotypes. In women of South Asian descent, the
IR phenotype occurs at lower BMI values
(=23 kg/m2), which is due to a genetically deter-
mined predisposition to visceral obesity [15].

The debate on the priority of the pathogenetic
defect is continuing: whether IR is a genetically
determined disorder preceding ovarian dysfunction,
or the ovarian hyperandrogenism is primary, and
secondarily induces metabolic abnormalities? Data
from longitudinal studies of girls from families with
PCOS indicate the early (before puberty) develop-
ment of IR, which indirectly supports the hypothesis
that it is primary in the IR-phenotype [22].
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P-penoTunom He ompaBaaHa u He PEIIaeT OCHOBHOM
po06JIEMBI — OBapUATTbHOM TUCHYHKITUH.

[espto HabGIO/IeHMS /171t VIP-beHOTHIIA SIBIISIETCS
OIleHKA ¥ MOHHTOPHHT KapAUOMeTa00INIECKIX
PUCKOB (CKpHHUWHT HapyIIEeHUH YIJIEBOJTHOTO OOMEHA,
MAXKBII, gucaunuaemun); s P-pernoruna gocra-
TOYHO KOHTPOJISI MEHCTPYQIBHOTO ITUKJIA.

Takum oO6pasom, mpesiaraeMas cTpaTu@uKaIs
nepcoHudunupyer mnoxaxox K BexeHuto CIIKA,
IIO3BOJISAS COCPEIOTOUYNUTD PECYPCHI HA KIMHUUECKH
3HAYMMBIX UCX0JIaX JJIs1 KOHKPETHOH MaI[ieHTKH.

CriopHbI€ BOIIPOCHI. BaXKHBIM BOIIPOCOM OCTa-
eTcsi mpobsieMa THIEPINATHOCTUKY 110 Porrepmam-
CKUM KPHUTEPUSAM, OCOOEHHO Y IOJPOCTKOB, Y KOTO-
ppix dusnosmornueckass MNP u aHOBYJIATOpHbBIE
IUKJIBI mybepTaTa MoryT cumysupoBaTts CITKS [18].
MesxtyHapOAHBIE KOHCEHCYChI DPEKOMEHYIOT OTCPO-
unTh fuardoctuky CIIKA y moppocTkoB 710 2—3 €T
[ocjie MeHapxe TIPH OTCYTCTBUU BBIPAIKEHHOM
TUIIEPpAHAPOTEHUN [19]. AHQJIOTUYHBIA IOJXOJ
3aKpeIUIeH B POCCUNCKIX KIMHUYECKUX PEKOMEH Ia-
nusax Poccuiickoidl accoruanuy SHAOKPUHOJIOTOB
(PA3) / Poccuiickoro obimecTBa aKylepoB-rHHEKO-
soroB (POAT) (2025), rie moiuepKkuBaeTcs: Heo6Xo-
ZIMOCTH OCTOPOXKHOCTHU IIPU MHTEPIIPETALINH II0JTH-
KHCTO3HOH MODPGOJIOTHU SUYHUKOB B IOJPOCTKO-
BOM Bo3pacre [20]. TpakToBKa ITOJIMKHUCTO3HON
MOPGHOIOTUN SUYHUKOB Y MOJIOABIX JKEHIIIHIH C Pery-
JIIPHBIM ITUKJIOM TaK»Ke OCTAEeTCS IIPEIMETOM JIHC-
kyccuii. CoBpeMeHHbIe JaHHbIE MMOKA3bIBAIOT, UTO
MIOJTUKUCTO3HAsA MOP(QOJIOTUS SUYHUKOB BBISABIISA-
ercs y 16—25 % 3/10pOBBIX KEHIIUH PENpPOJAYKTUB-
HOTO BO3pacra U caMa 1o cebe He sIBJIseTCs MapKe-
pom CIIKA mpu OTCyTCTBUM THUNEPAHAPOTEHUU M
HapyIIeHnH nuKiIa. B poccuiickoM NOMy IsIIIMOHHOM
HCC/IeTOBAHUH YacCTOTa MOJTUKHCTO3HOU MOpPQOJIo-
THU SIMYHUKOB 6e3 MeTaboJHMYecKUX U IHIOKPHUH-
HBIX HapyIIeHUU JIOCTUTasa 25 % Yy KeHIIUH 18—44
JIeT, YTO TOATBEPIKAAeT HEOOXOAUMOCTb OCTOPOK-
HOTO IIOAX0/]a K UHTepupeTranuu 3toro Y3U-kpure-
pus [21]. ATHUYECKHE U TIOMYJISIIIHOHHBIE PA3THYUS
TaKKe TPeOYIT ydyeTa B pacipenesieHnu (HeHOTHU-
MOB. Y JKEHINWH [0JKHOA3WATCKOW TOMYJISAIIUN
NP-deHoTH BeTpeuaercs mpu 60siee HUBKUX 3Ha-
yenusx UMT (=23 kr/m2), uto 006yCJIOBJIEHO TeHe-
TUYECKH JEeTEPMHUHUPOBAHHOU IIPEIPACIIOIOKEH-
HOCTBIO K BUCIIEPAJIBHOMY OKUPEHUIO [15].

[TpomosKaeTest IUCKYCCHs O IEPBUYHOCTHU ITaTOTe-
HETHUYECKOTO JiepeKTa: SIBJIAETCA JIM HMHCYJIHMHOPE3U-
CTEHTHOCTb T€HETUYIECKHU JIETEPMIHIPOBAHHBIM HAPY-
IIIeHeM, TIPEIIIECTBYIOIINM OBapUAIbHOU JUCHYHK-
WY, WK T[EepPBUYHA WMEHHO OBapHaJIbHAs
TUIIePaH/IPOTeHUs], KOTOpas BTOPUYHO HH/YIIUPYET
MeTaboTyecKye HapyiieHus. J[aHHbIe IOHTUTIOTHBIX

In international guidelines, there are no uni-
form criteria for mandatory metabolic phenotyp-
ing when diagnosing PCOS. The Russian Clinical
Guidelines of the RAE/RSOG (2025) propose an
algorithm that includes oral glucose tolerance test-
ing and lipid profile assessment in all women with
PCOS, regardless of BMI and other risk fac-
tors [20], but this approach has not yet received
widespread international recognition. The prog-
nostic value of biomarkers (adiponectin, leptin,
visceral indices) for mass screening of the IR-phe-
notype has not been sufficiently studied [15].
A promising direction is to explore the prognostic
value of stratification into IR- and R-phenotypes
in prospective cohort studies assessing long-term
cardiometabolic outcomes.

CONCLUSION

Current data allow to consider PCOS as a hetero-
geneous systemic metabolic disease with divergent
risk trajectories. The Rotterdam criteria, being a
conventional diagnostic standard, do not reflect met-
abolic risk and do not directly determine the choice
of pathogenetic therapy.

The review results suggest that metabolic phe-
notyping, which distinguishes two essentially dif-
ferent variants of PCOS: insulin-resistant, with
high lifelong cardiometabolic risk, and ovarian-
hyperandrogenic, with predominantly reproduc-
tive manifestations and a favorable metabolic
prognosis, could form the basis for tailored man-
agement. Implementation of the proposed
stratification requires validation in prospective
studies.
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uccsiefioBaHui fieBouek u3 cemeii ¢ CITKSA ykaspiBaioT
Ha paHHee (710 myOepTaTa) GOpMUPOBAHUE HHCYJIMHO-
PE3UCTEHTHOCTH, YTO KOCBEHHO TO/IZIEP>KUBAET THIIO-
Tesy ee iepBuIHOCTH Yy TP-(heHoTHTIA [22].
OTCYTCTBYIOT €IUHbIe KDUTEPHUU JJ11 003aTETh-
HOTO MeTaboInYecKoro (EeHOTUITUPOBAHUS IIPHU
nocranoBke auar"osza CIIKA B MexayHapogHBIX
pekoMenanuax. Poccuiickue KJIMHUYECKHE PEKO-
menpanuu PA3/POAT (2025) mpejiaraloT ajro-
PUTM, BKJIIOUAIOIIUM IIpOBe/leHNEe IIePOPATIBLHOTO
[JIIOKO30TOJIEPAHTHOTO TeCTa M OLIEHKY JIUIIHU/THOTO
criekTpa y Beex ;xkeHIuH ¢ CITKS, BHe 3aBucumMocTu
or UMT u npyrux ¢axTtopoB pucka [20], omHako
STOT MOZXO/]] TIOKA He MOJIyYUJI IITTPOKOTO MeXK/TyHa-
poaHoro mpusHaHuA. HemocTtaTouHO M3ydyeHA MPO-
THOCTHYECKAsI IIEHHOCTh OMOMapKepoB (aUITOHEK-
TUH, JIENITUH, WH/AEKChl BUCIEPATHHOCTU) JIA
maccoBoro ckpuHuHra VIP-¢enoruna [15]. Ilep-
CIIEKTUBHBIM HalpaBJIeHUEM IIpe/iCTaBsAeTcs U3y-
YeHUe IIPOTHOCTHYECKOH IIEHHOCTU CTPAaTU(MUKAITIN
Ha UP- u P-deHOTUNIBI B IPOCHEKTUBHBIX KOTOPT-
HBIX UCCJIEZIOBAHUAX C OLIEHKOU JI0JITOCPOYHBIX Kap-
ZIMOMeTa00TNIECKUX UCXO/I0B.

3AK/IOYEHUE

CoBpeMeHHbIE JTaHHBIE ITO3BOJIIOT PacCMaTpPH-
Barb cunzpoMm CIIKA xak rereporeHHoe crcTeMHOE
MeTabomueckoe 3abosieBaHUE C JMBEPIEHTHBIMU
TPaeKTOPUAMHU pHCKa. PoTTepsaMckue KpHUTepUU,
Oymydn OOIIENPUHSITHIM CTAaHZAPTOM JUATHOCTHUKH,
HE OTPKAIOT MEeTabOJIMYECKUH PHUCK M He OIperie-
JISTIOT HAITPSIMYIO BBIOOD ITATOT€HETHIECKOH TEPATTHH.
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