.ﬁ BectHuk PY[QH. Cepus: MEAULIUHA 2023;27(1):65—70
F’ RUDN Journal of MEDICINE. ISSN 2313-0245 (Print). ISSN 2313-0261 (Online) http://journals.rudn.ru/medicine

DOI 10.22363/2313-0245-2023-27-1-65-70
EDN: TEFBIJ

REVIEW
OB30PHAA CTATbA

Endometrial hyperplasia and progesterone resistance:
a complex relationship
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Abstract. The endometrium is one of the most dynamic tissues that constantly undergoes changes during the menstrual
cycle in women of the reproductive period. All these processes take place mainly under the influence of steroid hormones that
are produced in the woman’s body. However, it is important to remember that throughout life the endometrial tissue undergoes
changes under the influence of various factors that lead to imbalances in hormonal regulation. All these changes can lead to
the development of endometrial hyperplasia, which has a high risk of both recurrence and malignization. Over the past few
decades, the incidence of endometrial cancer has increased in many countries. This trend is thought to be related to the increasing
prevalence of obesity, as well as to changing female reproductive patterns. Although there are currently no well-established
screening programmers for endometrial cancer, endometrial hyperplasia is a recognized precursor, and its detection provides an
opportunity for prevention. Studying the pathogenesis and risk factors will give a great advantage in the future to prevent possible
complications. At this point, the activity and inhibition of the different hormone isoforms can lead to different hyperplastic
processes. The management of patients depends on many factors: age, species, reproductive potential and other factors. Therefore,
a comprehensive approach to treatment is always necessary. In recent years, interest in the study of endometrial hyperplasia
has increased dramatically due to the increase in endometrial cancer. Therefore, the issue of early diagnosis and prevention is
most urgent in modern gynecology and requires further study. This review reflects the current understanding of the disruption
of progesterone signaling mechanisms in endometrial hyperplasia according to domestic and foreign literature.
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Introduction

The endometrium is the inner layer of the uterus,
which undergoes a constant cyclical change in
women of reproductive age, allowing us to speak of
it as one of the most dynamic tissues [1]. Processes
such as desquamation, regeneration, proliferation
and differentiation occur mainly under the influence
of steroid hormones with ovarian genesis. Steroid
hormones and their signaling mechanisms are strictly
regulated to maintain a normal menstrual cycle.
Estrogen in the female body promotes proliferation,
but an increased concentration of progesterone inhibits
the action of estrogen, causing decidualization [2].
During the reproductive period, the endometrium
is exposed to various factors that lead to hormonal
insensitivity, hypo/hyperestrogenism, progesterone
resistance, i.e. hormonal imbalance. In turn, changes
in gene expression and epigenetic markers are more
likely to disrupt endometrial tissue regulation, creating
a hormone insensitive environment [3—-6]. Reduced cell
response to progesterone and/or impaired progesterone
receptor (PR) activation leads to the development
of gynecological diseases, including endometrial
hyperplasia (EH) [7-10].

In the age of molecular medicine, there is an
urgent need to elucidate the mechanisms leading to
the occurrence or progression of gynecological diseases
due to impaired signaling transmissions and cellular
response to progesterone [11-13]. At this point, modern
medicine should focus on identifying the causes of
hormonal imbalance, such as gene mutation, and the
improper regulation of steroid hormone signaling, which
will then lead to the selection of the right management
tactics for patients.

66

One of the main links in the regulation of reproductive
functions is progesterone, which has points of application
in various organs: uterus, ovaries, mammary glands,
brain. Progesterone actions are mediated by progesterone
receptors (PR), which consist mainly of two nuclear
isoforms (PRA and PRB) with different expression patterns
and functional profiles [14].

Progesterone resistance in the endometrium

Progesterone resistance in the endometrium is
a pathological condition that leads to dysregulation
of epithelial and stromal gene expression in
the endometrium [15-18]. These abnormal
pathophysiological changes have a cumulative effect,
which will subsequently lead to the development of
endometrial-related diseases, including endometrial
hyperplasia (EH) [15-19]. According to the literature,
when studying the gene expression of pathological
processes that have a hyperplastic nature, it was
found that changes are observed in the early and
middle period of the secretory phase. These processes
adversely affect the endometrium and are associated
with a loss of normal function, leading to further
disease progression [20, 21]. It should always be
remembered that any proliferative processes may soon
lead to malignisation. Epigenetic changes, including
hypermethylation, reduce PR expression and lead
to progesterone resistance [17, 22]. As previously
mentioned, PR isoforms have different functional
profiles. Thus, PR-B activates the target gene sites
for progesterone, the ‘activating’ isoform, while PR-A
acts as an inhibitor of this hormone receptor [14].
The effect of PR isoforms on the development of
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progesterone resistance was first shown in 2000
by western colleagues [23]. It is worth noting that
progesterone-regulated genes, which play an important
role in estrogen metabolism (conversion of biologically
active estradiol to less potent estrone), also contribute
to proliferative endometrial diseases [9].

Thus, any alterations such as gene expression,
epigenetic mutations and/or gene mutations are
highly likely to affect progesterone signaling in the
endometrium.

Endometrial hyperplasia

Endometrial hyperplasia (EH) is a proliferation
under the influence of hormonal imbalance that results
in increased volume and altered endometrial tissue
architectonics, with a change in the endometrial gland-
stromal ratio of more than 1:1 [24-26].

In 2014, the World Health Organization (WHO),
taking into account the clinical presentation and
management of patients, proposed a binary classification
of HE with and without atypia [27].

The rate of transformation to cancer varies and is
less than 1-3 % for hyperplasia without atypia, and up
to 25-29 % for atypical hyperplasia [28, 29]. However,
it should also be known that endometrial hyperplasia
without atypia has a 7 % risk of atypical endometrial
hyperplasia and a 15 % risk of endometrial cancer [30].

Endometrial hyperplastic processes are precursors
to malignancy [31, 32]. Adenocarcinoma is the most
common endometrial carcinoma, accounting for more
than 80 % of all endometrial carcinomas [33-35]. It
is well known from the literature that endometrial
cancer is correlated with genetic changes in PTEN,
KRAS, CTNNB1, ARID1A and PIK3CA. About 65 %
of adenocarcinoma development is associated with
a PTEN mutation [36]. However, it is worth noting that
PTEN mutations are also observed in the development
of endometrial hyperplasia [37]. Some authors [38, 39]
believe that a PTEN mutation is sufficient to develop
uterine corpus cancer, while others [40] suggest that
malignancies are cumulative and require different
triggers, combinations of mutations that complement
each other, such as PTEN KRAS, CTNNB1, ARID1A
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and PIK3CA, for a more aggressive manifestation. An
interesting observation seen by Western colleagues is
that PTEN mutations when exposed to oestrogen lead to
an increased incidence of endometrial carcinomas [41].

Management tactics
for endometrial hyperplasia

Therapy for endometrial hyperplasia in women
aims at stopping bleeding, restoring menstrual function
in the reproductive period or achieving endometrial
atrophy and subatrophy in the perimenopausal age,
and preventing relapse of the hyperplastic process [24].

The management of the patient depends on various
factors: age, type of GE, clinical situation, reproductive
plans. In recent years, the use of progestins in
endometrial hyperplasia and their efficacy in treatment
have been studied extensively. According to the
literature, the response of progestin therapy is variable,
and is associated with heterogeneity of mutations. [1,
32]. It is crucial to understand the pathogenesis of
endometrial hyperplasia in order to obtain a favorable
outcome to conservative treatment [32].

Conclusion

Endometrial hyperplasia has a different etiology,
pathogenesis and is multifactorial in nature. However,
the influence of impaired regulation of steroid hormone
signaling in the study of pathogenesis cannot be denied.
This may be due to imbalances in hormone production,
progesterone resistance, altered hormone-dependent
gene expression, and common somatic gene mutations.
The dynamic changes in the endometrium during the
reproductive period represent a complex mechanism
that is subject to various influences throughout life.
Numerous multicenter studies on the etiology and
pathogenesis have contributed to the development of
a management algorithm.
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Mnepnnasusa sHAOMETPUA U PE3UCTEHTHOCTb
K NPOrecTepoHy — HenpocTbie B3aUMOOTHOLLEHUS

D

M.P. OpazoB' ', JI.M. Muxanéea’ -, 1.A. My/uimHa'

1 PoccuiicKuid YHUBepCUTeT Ipy>KObl HaposioB, Mockea, Pocculickas ®edepayus
2 HayuHo-uCC/ie0BaTe/TbCKUHA MHCTUTYT MOP(OJIOrUy uesioBeKa UMeHH akageMuka A.I1. ABipiHa
Poccuiickoro Hay4yHOTO IIeHTpa XUPYpPruu uMeHu akazemuka b.B. IlerpoBckoro, Mockea, Poccutickast @edepayust
B 211irina2111@rambler.ru

AHHOTAaWA. JHIOMETPUH SIB/ISeTCS ONHUM M3 CaMbIX JMHAMUYHBIX TKaHel, KOTOPBI MOCTOSIHHO TI0ZiBEpPraeTcst N3MeHeHUsIM
BO BpeMsi MeHCTPYa/IbHOTO LIMKJ/Ia Y JKeHIIMH PerpofyKTHBHOTO 1eprozia. Bce 3TH rporiecchl MPOXCXOsT B 0CHOBHOM M0, BIUSTHUEM
CTEPOUZHBIX TOPMOHOB, KOTOpBIe BBIPa0AThIBAOTCS B OPraHu3Me >KeHIUHbL. OZHaKO HY>KHO IOMHHUTb, UTO B TeUeHUE JKI3HU
SHZIOMeTpHabHasi TKaHb I107] BO3JeHCTBHEM Pa3TMUHbIX (PaKTOPOB IpeTepIieBaeT H3MeHeHusl, KOTOpble TIPUBOJAT K iucOanaHcy
TOPMOHAJIbHBIX Pery/siiiuil. Bce M3MeHeHMst MOTYT MPUBECTH K Pa3BUTHIO TUIEPIIa3uy SHOMETPHsI, KOTOpasi UMeeT BBICOKUIA
PHMCK KaK peLiiJMBUPOBAHMUS, TaK M MaJIMTHU3ALWK. 3a TOC/IeJHUe HEeCKOIBKO JIeCATUNeTHH 3a00/1eBaeMOCThb PaKOM 3HZOMETPHS
yBeJIMUM/Iach BO MHOTUX CcTpaHax. [Ipearonaraercsi, uTo 3Ta TeH/|eHLMs CBsi3aHa C POCTOM PaclpOCTPaHEeHHOCTH OKUPEHHS,
a TaK>Ke C M3MEHEeHHeM >KeHCKUX PerpoAyKTHBHBIX Mogiesied. XOTsl B HacTosiIIjee BpeMsl HeT XOPOIII0 3apeKOMeH/I0BaBIINX
cebst MporpaMM CKPUHHUHTA PaKa SHAOMETPHs], TUTIepIia3usi SHZOMEeTPHS SIBJISIeTCS TPU3HAHHBIM MPeJLeCTBeHHUKOM, U ee
oOHapy>keHHe JJaeT BO3MOXKHOCTB /151 IPOUIAKTHKY. VI3yueHue rnatoreHe3a ¥ ()akTOpOB PHCKa JACT OOMBILOe MPerMYILeCTBO
B OyzlyIiiem rpe/j0TBPaTUTL BO3MOXKHBIE 0C/IOKHeHHUs1. Ha JlaHHBIi MOMEHT aKTHBHOCTb M MHTOWPOBaHUe [IeHCTBUI Pa3THUHBIX
130()OpM TOPMOHOB MOTYT TIPUBECTH K Pa3HbIM I'MIepIiiacTHYeCKUM rporieccam. MeHe/PKMeHT Mal{ieHTOK 3aBUCUT OT MHOTHX
(haKTOpOB: BO3pACT, BU/, PEMTPOAYKTHUBHBINM TIOTEHLMaI U Jpyrye dakTopsbl. [Io3ToMy BCerzja He0OX0AUM KOMILJIEKCHBIN TIOX0[
K JledyeHUI0. B mocreiHye rozibl B CBSI3U C POCTOM paka H/IOMETPHSI Pe3KO YBEeJTUUMIICS NHTepeC K 3yUeHHI0 BOIPOCOB O T'H-
TiepIyia3vy SHZOMETPUs], B CBSI3U C UeM BOTIPOC O PaHHEH IMarHOCTHKe U MPOGHIaKTHKe Hanbosiee 0CTPO CTOUT B COBPEMEHHOU
TMHEKOJIOTUU U TpebyeT fanbHeliiero u3yueHusi. B 0630pe oTpakeHbl COBpeMeHHBIe Tpe/ICTaB/IeHHsl HapyILLeHHss MeXaHH3MOB
repe/iaud CUTHAIOB TIPOTeCcTepoHa TPH THUITePIUIa3uy SHJOMeTPHS 110 JAHHBIM OTeueCTBeHHOM U 3apy0e)KHOM JTUTepaTyphl.

KiroueBble c/10Ba: Tumnepriyiasust SHAOMETPUS, aTUTIMYeCKas TUITepIlias3ns, pak SH0MeTpus], TPOreCTHHBI, TPOreCTepPOH

Nudopmanus o puHancupoBanum. VcciezoBanue He MMesO CITIOHCOPCKOH TTOAIEPIKKH.
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Bxnap aBropoB: Opa3oB M.P. — aHanu3 1oiy4eHHbIX JIaHHbIX, HarlMcaHue TekcTa; Muxasesa JI.M. — aHanm3 1osry4eHHbIX
[laHHBIX, HarMcaHue TekcTa; MysnrHa V. A. — aHa/M3 MoJTy4eHHBIX JAHHBIX, HAlTMCaHKe TeKCTa. Bce aBTOPbI BHEC/IH CyIije-
CTBEeHHBIW BK/1a/l B pa3pabOTKy KOHLIEMLWH, POBe/IeHHe UCCIeJOBAHUS U MOATOTOBKY CTaThy, POWIH ¥ 0f00pUIN (DUHAIbHYO
BEepCHIO repe[ mybauKaLuen.

Hudopmanus 0 KOHGIMKTe HHTEPECOB. ABTODbI 3asB/ISIFOT 00 OTCYTCTBUY KOH(IMKTA UHTEPECOB.
JTHUYeCKOe yTBep>KJeHHe — HelprMeHHMO.

BiiaropapHoCTH — HENPUMEHUMO.

HudopmuporaHHoe coryiacue Ha my0/JIMKaLHI0 — HENPUMEHUMO.
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TepUHATOIOrMH MeUILIMHCKOT0 HHCTUTYTa Poccuiickoro yHuBepcuTeTa ipy»K0bl HapozioB, Poccuiickast @epepanus, 117198,
Mockaa, yin. Mukiyxo-Maknas, 8. E-mail: 211irina2111@rambler.ru 4

Mynnuna M.A. SPIN-koz 9914-6514; ORCID 0000-0002-5773-6399

Opasos M.P. SPIN-kozg 1006-8202; ORCID 0000-0002-1767-5536

Muxanesa JI.M. SPIN-koz 2086-7513; ORCID 0000-0003—-2052-914X
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